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Abstract:

A Study of Rainwater Drinking Behavior of Thai People in 2023

Amporn Chantawibul, D.M.*; Sukrit Kirtsaeng, Ph.D.**; Samakarn Tongkliang M.Sc.***;

Benjamaporn Muangnongwa B.Sc.****

* Department of Health; ** Thai Meteorological Department; *** Health Promotion Center Region 9 Na-
khon-Ratchasima; **** Health Promotion Center Region 6 Chonburi, Thailand
Journal of Health Science of Thailand 2025;34(3):391-401.

Corresponding author: Amporn Chantawibul, Email: a.chantawibul@gmail.com

This cross-sectional analysis aimed to examine water consumption, expenditure on purchasing water
for consumption, living conditions, and attitudes toward rainwater consumption among people across all
regions of Thailand (76 provinces). It was conducted through multi-stage sampling covering all regions
of Thailand from January to June 2023, collecting data from a total of 2,013 individuals from 12
provinces across the six regions. The study found that the most commonly consumed types of water in
households were bottled water (74.6% ), coin-operated tap water (11.4%), filtered tap water (5.5% ),
rainwater (3.8%), tap water (unboiled) (2.2%), boiled rainwater (1.1%), boiled tap water (0.6% ),
un-boiled well water/spring water (0.4% ), and boiled well water/spring water (0.3% ). The three inter—
esting points were as follows: (1) there was no direct consumption of water from rivers, streams, canals,
or outside tap water because there was uncertainty about its cleanliness. Instead, they believed that water
produced in water treatment plants met standards and they were satisfied with the convenient home deliv-
ery service. As a result, the most preferred sources of drinking water were bottled water and coin-operated
water dispensers. On average, monthly expenditure for drinking water across the country was approxi-
mately 426 baht/household. (2) People increasingly improved water quality at the household level by
filtering tap water, and boiling rainwater, tap water or artesian well water totals, (7.5%). This behavior
should be encouraged, developed and educated to ensure affordable access to clean drinking water at a
lower price in the future. (3) Approximately 4.9% of the population still used rainwater directly or after
boiling. However, the majority of survey respondents saw drinking rainwater as a way to save money, with
good taste that brought a refreshing feeling, and rainwater harvesting was not overly difficult, which was
consistent with data on living conditions and areas where rainwater collection containers could be
installed. However, most of them were concerned that rainwater might not yet be safe enough even though
it came from the nature, because rainwater might contain contaminants, and the main concern was the
dirtiness of roofs from dust and bird droppings. There was also uncertainty regarding its value compared
to bottled water. Thus, it is recommended to utilize this survey data earnestly for development planning,

monitoring, and quality control of different types of drinking water to ensure effective consumer safety.

Keywords: rainwater consumption; living condition, attitude, cost
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COVID-19 Vaccine Hesitancy and Related Factors among Citizen of Chon Daen District,
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Outbreaks of emerging diseases, such as COVID-19, represent a significant public health challenge,
particularly with regard to deploying vaccines to prevent severe illness and death. The coverage of
these vaccines has been low due to vaccine hesitancy. Despite the availability of vaccination services,
hesitancy to accept or refuse vaccination remains a considerable issue. This cross-sectional study aimed to
assess and investigate factors related to vaccine hesitancy concerning COVID-19 among the population in
Chon Daen District, Phetchabun Province. Data were collected using a questionnaire from a sample size
of 565 people from January to April 2023. The data were analyzed using percentages, means, standard
deviations, and relationships between variables were examined using Chi-Square statistics and multiple
logistic regression, with statistical significance set at p<0.05. The study found that 47.4% of the samples
exhibited hesitancy in receiving the COVID-19 vaccine, with 88.4% seeking additional information
before making a decision. Factors associated with vaccine hesitancy included low confidence in the vaccine
(adjusted OR=1.89, 95% CI: 1.20-2.99) and moderate to high levels of communication and media
environment (adjusted OR=2.81, 95% CI: 1.91-4.13). Therefore, healthcare professionals providing
vaccines for emerging diseases in the area should focus on building confidence through effective
communication about the characteristics and necessity of vaccines. This could be achieved by creating
informative materials and public awareness campaigns regarding vaccines and the diseases they prevent.
Additionally, it is important to monitor misinformation and prevent confusion by providing accurate
information about vaccines to reduce vaccine hesitancy among the population and enhance the effectiveness

of vaccination measures against emerging diseases.

Keywords: COVID-19 vaccine hesitancy; COVID-19; vaccine
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PU %y'uﬂﬁ 1 23 (63.89) 13 (36.11) 1.165 0.28 1.588
%y'uﬂﬁ 2-5 59(73.75) 21(26.25) (af=1) (0.684-3.689)
AL ma?wmmam%’qwmw 36(67.92) 17(32.08) 0.36 0.548 1.278
Sadalmans 46(73.02) 17(26.98) (df=1) (0.573-2.848)
AU ﬁmmsmagiﬁwﬁu 52(66.67) 26(33.33) 1.86 0.173 1.875
Su&] 30(78.95) 8(21.05) (af=1) (0.754-4.663)
ANMWAMNANINTD 7.559 0.006* 6.621
Iﬂﬂ/ﬁﬂuﬂﬂ/FWB 58(64.44) 32(35.56) (af=1) (1.469-29.841)
Tunu 24(92.31) 2(7.69)
MITNWATNNUS 1A 45(75.00)  15(25.00) 1.114 0.291 1.541
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—‘Y!ﬂﬂ%ﬁ 43(65.15) 23(34.85) (af=1) (0.819-4.389)
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M3 SARNGDMUNATUNUS 4.046 0.044% 1.466
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MINTIANEN LAY 30(78.95) 8(21.05) 1.86 0.173 0.533
Tsivae 52(66.67) 26(33.33) (af=1) (0.214-1.326)
anudifendulsadodamawaduiug 0.006 0.941 1.041
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NN 68(70.83) 28(29.17)
weauadizatulsafademanaduiug 7.307 0.007* 3.498
laid 43 (61.43) 27 (38.57) (df=1) (0.112-0.730)
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f 6(75.00) 2(25.00)
memumm@'aﬁmqwmw 30.213 <0.001% 12.727
laid 22(44.00) 28(56.00) (df=1) (4.645-34.874)
f 60(90.91) 6(9.09)
* p<0.05
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guus B SE Wald p-value Adjusted OR 95% CI
Lower Upper

FOIUMNANINGD

Funy (21989)

Taa 1.114 0.862 1.669 0.196 3.047 0.562 16.516

Heune 3.293 1.092 9.098 0.003*  26.911 3.168 228.612
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NAUAR

A (91989)
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WUUKHUANINZ DO UFUNN

A (91989)

146 2.771 0.680 16.609  <0.001*  15.974 4.214  60.557

constant -4.213 0.989 18.147 <0.001 0.015

-2loglikehood = 95.135, Nagelker R* = 0.460, Overall percentage correct = 79.3%, * p<0.05

418

Journal of Health Science of Thailand 2025 Vol. 34 No. 3



mﬁ’ug”mmLﬁmwaaTsﬂamiawmmﬂﬁ'am“’uﬁ‘lunq'wmﬂ'§'n°mz|°luwﬁmm§'ml,ﬁmﬁ\1 WIONELEN

a 4
AU
o Vv c} = 1 u Y]
M3suianudeaslsnfadamanadunusly
NENMEINNLNNHANIANNATIL WUT NFNAIBEN
Hszaumssuianuidesailsafindamanadunug
a4 3ewas 70.69 HMsTuianuFasailindads
vmLwﬂﬁuﬁuﬂumjuma%hmaﬁmma"wﬁ'muashqmﬂ
Wasnniinadamsaadulalumsnszimanauas
mMsguagamuiiaanlamalunisia@alsndigg
1 = %3 ] (19) d’ 1
i MIdnwzasunily Hunauazauz" Anuh
d' o =N dgll ana = o v d'
WENINFUUITMInTIRaTNFTazinmITuIaNNEes
YNMIANTaTWIITLOUGY F089z 93.8 INMT
Anmdanuinguimedniuimsiwaduiusiuauy
v o v o o a A v W ¢
wUanntNM 1AL FeNUNISHALE MU WATNNUS
mﬂﬂiw@:%'n Lﬁmmﬂﬂuuﬂaﬂwﬁwawh\i"l,&iqqsm
%3 = %3 %3 a"ﬁ! Y ld'd QJ % -
awnaiglumsimadunuszaliihgniiweaduwusi
Usziimasfiaensali aratinanudedlunséo
walsnfadamunaduwusla adnlsiomungume
FnngnnuamMsAnnUidadumIsINgIENDINY
UANATNNUTNNAT 59802 56.90 FDAARBNNY
mafnwastumi Ysryalduasans®” wuh
Fagquiliafinadunusasausnaz liaugensawnie
¥ 29w @ & o 9 v
Seeaz 53.68 FlFguenvawnnaunasIvse lildg
gNpUINE NN IWAFTNN YS9 suni land
am?favmLWﬂﬁuﬁuﬁmﬂﬂiwmjum%qqsmamﬁ'ﬂnﬂ
39 27.45 Y é’qﬂ’umsaﬁuaqﬂﬁn&jumﬂ%ﬂ
= % %] YV d‘ = 1
Maiinadnladasiuitennnideaeaddsadadanmg
[ % 4 1 =~ YVt v U
INAFNIWUS wazaaasnlriinmsldinasmstlasnuma
aduwusaghavanzdududsdhaalumsananu
4 .
e lunguil
goumMuwaNNInlaNNFNNUSIUNITUIANY
L N2 lSA AN DMUNATNNUS TﬂﬂwuiWﬂ&juﬁwﬂ
(%) lﬁ'd Y o v ] -7 v d'
Snnendunuuaiiidadiumssuianuidevealsa
amsia‘vmLWﬂé’Nﬁuﬁgqﬂiﬂﬂ&jumﬂ%'ﬂmﬂﬁiam/ﬁﬂu
[~ = ] LY £%
A8 /FWB mmﬂmwswzmiuLLWumﬂauuaquiﬂ
va A4 4 A4 e e
whlangnudymuazanudesninegIzaanumsan

dalsnfndamunaduius wanwlfsuuszaumsal
wasdayaamudsuazanasmsilasiulsadadams
wagNRusLarmssuianulsnfiodamunasuius
18 dumstesdnmnlsnfadamanddunusinny
Fuusiumasuienudesadlsafodomane-
dunuslungunasnmeuny laawud ngume-
Snefieasnmnlsafadamunaduiusasidadiu
msuienuidswedadadamanaduiusgent
naumesnneilinednmlsafodamanaduius
d0AADINUMIANVRID YYD Aazynsuazanz ™
wudh nawseduiiliteeanadaniiadansaam
lsn@adamamadunusiduiusnumsiialsadada
mawaduiusasmeiiweduiusiungludina
dias Savienauuny vennnilfawuimiaua@iien
nulsndadamanaduiusinnuduiusiumssul
enuiEeatlsafndemunaduTugathiivash ey
meada Tasngumesnmeiiauadinmiulsafoda
MaWARNWUSTIR Sasas 39.66 danRdadfuNANS
Anwzasassnng auladuuazamz> wui
fiauaGidamsfndamemaduiusaaingudiadng
Togmwy aglussaud waznguimadinauad
idanndalsafadamaneduius wu msligeens-
awndagIadainumsfalsamanadunus nslv
anuEunadnmuniauasdaadoumsains
Godamawaduiusi i ssaeduasTunas
USnuazanadiua  sransamiaud ldumlums
fwaduiusuasisguld waznuuunuanudadu
gumwaalsafiadamunaduiusiumssuiany
\Fevmaslanfndamanaduiuswuhiianaduius
fuaghafiiaddyneadd laanduneinnadd
wuuusueNEadhugumwlsndadamawaduius
fid wudachumssudamnuidaalsadadomame-
Fuiusgenhngumesnmeiifuuuusuenudadu
sumwlsndadamameaduiusalid sedulloma
wnAaNguianuEadIuGuAW (Health Belief

NINTINMINGIINGY 2568 Uil 34 AUV 3

419



Perceived Risks of Sexually Transmitted Diseases among MSM in a University in Phayao Province

Model) #l¥lunsasunauaznuiawgdnssui
Aendasfugumwaasyans Tasiumsduiana
Wdeanazanuguusieslsn ioudasanutiaims
nsshawsdugammwiuiianufendaeiumsiug
apsyanaluFasmasanuiuianudss anuime
g wazadenwdinynng
Tadehnsmasuienuidsmasdsaiadams
waduius nmsdnmassilldud soummwen
$n vauadiindulsadadamanaduius uay
LUULKLANNEUFEMWAaTsAAadaaLIWA -
Fuitus sansahnduriinemsiuanudans
Tsafadamamadunuslungumesnane lagneaas
3988z 46.00 WUT danuMmwANNINLULTAUAY
LALUULHLANER UGG lsAdadaMaLIA-
duus Wushudsiianansornemsiuanuides
yp9lsAfRadamunadunuslaatreiinadangms
d0@ (p<0.01) Iﬂﬂﬂ&jmﬂﬂ%’ﬂmﬂﬁﬁamumwmm
Snuvufiaungasiisudamnndemadlsadadamane-
Fuwusiiguily 26.91 whaasnguaummanuin
wuuiiuny Faeandasiunamafnmuaaneddng
hud wazane® wud Bnawannguay ANNEZAIN
lumsihiageeneauniie wasmssudanuansoves
auadamsasnulsnfadamunaduius a1uso
Swhwanginssumsdasiulsadadeneine-
dunuslunguiemzunainne luamtugaudnm
16%0nas 61.90 aghefivas@meadanszeu 0.05
oaflasnniianudasslumsdadulanayaaa i
ANNSUHATBUdBgEMIWEIUA LA ULaZNITUSY
WasunwginssuilfefuEasmsiuianudss
Tsafadamamadunusladend) ua lidgaaadsnuy
wamsAnmaasasInng oulnAuuszans™ fiwu
 enudiimdulsadademanaduiusidiudus
fannsariineriauaddamsdadamanaduiug
lepeniivednmeada (p<0.01)

HalauauuL

indnwmnesnmeiiogluiney 1s-24 Hude
agnnjeenasdlumsiwadunusilvialama
\desdansfiadialsndadamanaduius an
wyfinssunslaiangeenamn sy iimadunus
waziinauaddamatasiulinfindamanwadunus
fities Tuenisiderdunduasinnandugnuasi
Hungduidesdamsfaialsnfodamamnadunug
avluduisaniunasdnuuazdiwademsiiowed
aunasngumeinne e lidiauAnnsiuiuasd
anuaszHinAgfuNgAnssumanaaIngue
Snnaiianzan Gaiusouiumsdnsuaswioeg
nudhumssgs Jesduaiumuiamuidsmas
Tsndadamamaduiuslunguanasnane loasjaiy
dusFuLUULHANNEa N UgEMWgndpuAEA
Tsndndamawaduiuslunduindnmensdnmei
faonumwuuuaugs alifamsuanuides
2231l5AAAFBYNNATNINLS PABAIUTIBINBNTINS
thalsadadamunadunuslunguanssnnacaly

LONEITD DY

1. waiiwd gndiatond, sws aunadasion. anwd
dmsulsznzulsadadamanddunus. sunanlse-
fodaludnuissamalng [Bumeiiin]. [Fuduile
1 0.0, 2566]. Lméqﬁaga: https://www.pidst.or.th/
AT32.html

2. DaRos CT, da Silva Schmitt C. Global epidemiology of
sexually transmitted diseases. Asian Journal of
Andrology 2008;10(1):110-4.

3. Auslander BA, Rosenthal SL, Blythe MJ. Sexual
development and behaviors of adolescents. Pediatric
annals 2005;34(10):785-93.

4. Von Schreeb S, Pedersen SK, Christensen H, Jorgsensen

KM, Harritshej LH, Hertz FB, et al. Questioning risk

compensation: pre-exposure prophylaxis (PrEP) and

420

Journal of Health Science of Thailand 2025 Vol. 34 No. 3



m‘s%"uj”mmLﬁﬂwaaTsﬂﬁmiamatwaﬁ'uw“’uﬁ‘lunq'mnﬂ'§'n°mz|°luwﬁmmﬁ'ml,ﬁmﬁ\1 WIONELEN

10.

11.

sexually transmitted infections among men who have sex
with men, capital region of Denmark, 2019 to 2022.
Eurosurveillance 2024;29(13):2300451

Otivo RM, Crisostomo S, Zevallos L, Ninahuanca C,
Montalvo M. Sexual behavior of men who have sex with
men and its relationship to sexually transmitted infections
during an outbreak of the human monkeypox virus. Acta
Medica 2023;65(4):133-8.

World Health Organization. Sexually transmitted infec-
tions (STIs) [Internet]. 2023 [cited 2023 Oct 1].
Available form: https://www.who.int/news-room/
fact-sheets/detail /sexually - transmitted —infections— (stis )
nsNMUANLIA NTENTNITTAUFY. NenulsET w.a.
2565 No9lIALEAFLAZLSARARDNININATNWNUS [BU-
wadiii]. 2565 [Fuduiile 1 0.0. 2566]. uviaedaya:
https://ddc.moph.go.th/uploads/publish/
1484920231010090902.pdf

N304 NENFY. NMIANYINTLTIDIUBTNANTIN
msl#geensauniouasarsndaduludrianiunisel
msunsszunazaslsadadalafalalsun 2019
(COVID-19). naal5aanduazlsninadamanasunus
nsumMUANlsA NIzNTNETITEY [Buwmasiiial. [Fudu
ija 16.0M.2566]. Lméq*’ﬂaga: https://ddc.moph.go.th/
uploads/publish/1361420221221025749.pdf

RN k] uuﬂqwé. FUNMTALSARADNNHATNNUS 5
TsavanTuemzu Usenelng Taudszana w.d.2557-
2561 [Bumasiinl. 2563 [Fudwda 1 a.0. 2566].
(187] éqﬁaga: https://ddc.moph.go.th/uploads/pub-

lish/1006020200507053840.pdf

v
1Al

WYY NHNzEA. NANNFINAYU LGBTQ egamn
anunnswazlssduinhaulaluanudnuihaeings
LGBTQI ludl 2020 [Buwnasiiing. 2564 [Fuduie 1
.M. 2566]. LLWéQ%BEa: https://www.amnesty.or.th/
latest/blog/860/

Inesgeaulad. mesnnelulne dayalmifiag 39

12.

13.

14.

15.

16.

17.

18.

19.

[Bumadiiin]. 2559 [Fuduidia 1 0.0 2566]. unas
%’ayja: https://www.thairath.co.th/news/local /707729
ddd. LNEJ“ﬁWﬂVLYIEI%’ﬂ%?NLWﬂ 6 LLHUAY aﬂLBﬂﬁLﬁN 11%
Tusou 24 ¥ [Buwmesidinl. 2555 [Fuduiile 1 a.0.
2566]. WAANUBYA: hitps://www.thaihealth.or.th/ ?p=
279976

NBNIZUININE ﬂiNﬂ'J‘UQNIiﬂ NIENITNIFITIIUFY.
dgoumsaitasleIuszmalng I 2564 [Punasiiiag.
2565 [FUAULED 1 0.0, 2566]. uviasdaya: https://
hivhub.ddc.moph.go.th/Download/RRTTR /Factsheet_
HIV_2564_TH_V2.pdf

Balan IC, Lopez-Rios J, Dolezal C, Rael CT, Lentz C.
Low STI knowledge, risk perception, and concern about
infection among men who have sex with men and trans-
gender women at high risk of infection. Sexual health.
2019;16(6):580.

Baldn IC, Carballo-Diéguez A, Ventuneac A, Remien
RH, Dolezal C, Ford J. Are HIV-negative men who have
sex with men and who bareback concerned about HIV
infection? Implications for HIV risk reduction interven-
tions. Archives of Sexual Behavior 2013;42:279-89.
Chan ASW, Tang PMK, Yan E. Chemsex and its risk
factors associated with human immunodeficiency virus
among men who have sex with men in Hong Kong. World
Journal of Virology 2022;11(4):208.

Daniel WW. Biostatistics: a foundation for analysis in
the health sciences. 8" ed. Hoboken, NJ: Wiley/John
Wiley & Sons; 2005.

auBN NN, ITINT denad. MINanNanaianssu
Sonwdsadansiadaienlad Tundumeiifione
duNUsH U, NINTITIMITNEITNGY 2558;24(4):
670-8.

uwiiy Hnd, 3381305 ANndad, 8305 We1@NS3.
wodnssumawaduiug masudmunuuamaizadu

guMNWLaTanEMEEILYARINNANNFNNUSAUMSHa -

NINTINMINGIINGY 2568 Uil 34 AUV 3

421



Perceived Risks of Sexually Transmitted Diseases among MSM in a University in Phayao Province

¥
A a

HadWdaueenenunsuusmsnadinlsafadamane
dunusluwaias [Pumasiing. 2561 [AuAuwie 1
f.A. 2566]. Lméq%aga: https://has.hcu.ac.th/jspui/

handle/123456789/361

o =

20. Yyl USzayadd, agws mdesgua, 35Wal winu-

21.

q

dagwsa. manannjluuumsauasnanusauiinu
rloiuazlsnfadamunadunuslulaju Samia
alass. NINNNMINTITUFUYNTY 256639(2):30-
9.

aIa5) WoNaing, 38Ws Aadtemnad, dnlya aaiieu,
W@Nge weedan®, Udis suaAaey, 33581305 ANNEAN
waranw. TRisfiduiusiumsanidadilaalundumei
fmaduRusiune [Bumesdiag. 2565 [Fudwiile
16.0.2566]. Lma'ﬁaga: https://has.hcu.ac.th/jspui/

handle/123456789/1675

22.

23.

24.

¥d Gezyes, gaousn nualdd, s33ad Uaudu. Jade

2°

g v g

AFuNusnumMSialsafanamainAd NN LSy BINY
Afmaduiusiunelusinaiiss Saniavauudu.
98159 AHINFUAIFAT WMINIFBVDULAY.
2563;13(4):50-9.

asswns 5aulndy, a3sund waudy, Uhusund

o

BN, WRINd aetdw. Javeyninenauafianans

MSANTDMNATNNUSYDIUN LS HUTEAUNTEN AN
aausuluamaIauasHUN JWIaaUN. Nsas-

%mwsmmsmqw 2566;32(1):S15-27.

4
<

¢ vV = N o [ 7
waddnd thud, Uidnua Syuna, 2uam neslu. Tads

a ' a

fidnswadengfinssunstlesnulsadananeine-

=h.

J

FUNUS

v a

Tunguemsumadnmelugartiugandnw.

q

1% ¥

NINIINGIFENLIUIANTEIDNLNET WHIANYTYS

2566;6(3):59-74.

422

Journal of Health Science of Thailand 2025 Vol. 34 No. 3



mﬁ’ug”mmLﬁﬂwaaTsﬂﬁmiawmmﬂﬁ'uw“'uﬁ‘lunq'mnﬂ'§'n°mz|°luwﬁmmﬁ'ml,ﬁmﬁ\1 WIONELEN

Abstract:

Natnapa Promma, M.Sc. (Public Health); Ruksita Therayendemesuk, B.P.H (Community Health);
Kanoksiri Chansawang, B.P.H (Community Health); Kanyarat Pengpayom, B.P.H (Community
Health); Jinwaratchaya Phimjan, B.P.H (Community Health); Nichapat Chanthamala, B.P.H
(Community Health); Apinya Natsang, B.P.H (Community Health)

Department of Community Health, School of Public Health, University of Phayao, Thailand

Journal of Health Science of Thailand 2025;34(3):410-23.

Corresponding author: Natnapa Promma, Email: natnapa.pr@up.ac.th

This study was a cross-sectional research aimed at exploring the perception of sexually transmitted
diseases (STDs) risk among a group of men who have sex with men (MSM) at a university in Phayao
province. It investigated factors associated with STDs risk perception and identified predictors of STD
risk perception in this group. The samples comprised 116 MSM students aged between 18 and 24 years.
Data were collected using self-administered questionnaires between June and July, 2023 and analyzed
using both descriptive and inferential statistics, including Chi-square tests and Multiple logistic regression.
The research findings indicated that the sample had a high perception of STDs risk, with 70.69%
reporting so. Statistically significant factors associated with STDs risk perception included relationship
status (OR=6.621, 95%CI=1.469-29.841), history of STDs treatment (OR=1.466, 95%CI=1.288-
1.668), attitudes towards STDs (OR=3.498, 95%CI=0.112-0.730), and health belief models
related to STDs (p=<0.001, OR=12.727, 95%CI=4.645-34.874). Predictors of STDs risk perception
included relationship status with someone to converse with (OR Adj. = 26.911, 95%CI = 3.168 —
228.612) and health belief models (OR Adj. = 15.974, 95%CI = 4.214 — 60.557), accounting
for 46% of the variance. Thus, the university should organize health belief model promotion activities

targeting male students without partners.

Keywords: sexually transmitted diseases (STDs); men who have sex with men (MSM); Health Belief Model
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warluretng 15.00-16.00 U. seiN@aUNNTIAN B9 Haudiunan 2565 lasdiamalumiensialsa
HUI8UBN 9 UHUN LAEUTNAMAUAUUBNNIIEATIILIA 9 USLIN FINTANNA 18 U3 119U 972 299
namsAnwUUSInudeuueiiiie 3383.00x10° CFU/m® uazUSinauses 4127.00x10° CFU/m® wu
L%BLLUﬂﬁL%EI 3 #ile loun Staphylococcus aureus, coagulase-negative staphylococci Wa¢ Bacillus spp. L%E]
Lmﬂﬁﬁﬂﬁwumnﬁqmﬁa (@8 coagulase-negative staphylococci Wu3agaz 66.72 (2257x10%) WU
ﬁlﬁﬂwﬂ 8 %ia 1WA Penicillium spp., Fusarium spp., Aspergillus niger, Aspergillus flavus, Curvularia spp.,
Aspergillus fumigatus, Scedosporium spp. Wa¢ Rhizopus spp. L%aswﬁwumﬂﬁqmﬁa L%E] Penicillium spp. WU
Seway 32.21 (1412x10%) wuh’thL’Jmﬂwﬁﬂ‘%mm%a@auw‘%ﬁgqﬂdﬂuﬁwl:i”ﬂ wazNUN lurienIIR
‘[smqm’sLmn'ﬁuﬁﬁwauw‘%ﬁlﬁuLﬂmwfmmgwuwm guide lines for good indoor air quality in office premises
NnnmsAnEesal nulsinadsuuaiiGauasen Filenuduiusiulsemadumela dahuiietaiy
msiielsauazmstadalulsmentna ﬁqﬁaﬂﬁmﬂuaﬁlﬁ]muquﬂﬁﬂmmﬁau‘lum‘m‘%tyL@U‘[mam%a@auﬁﬁ
Iummmﬁaﬂﬂ{lmqwmwwmQ’ﬂmuazé’uﬁuu‘%ms

maag: msduiay; wueiiGaluaina; @aslueima; uauntihauan

unin Huitsesdudsdagihennlswennadu liuimans
Tsanenwasssuedasimanwsziosd (u  Ussangiheuen gihelu gihegnidu glhadiu-
Tsanenanminndsssduadenfitugeidnenun  Inaifgidanludmianusi wsuaseiagsm
TumsTHuEmsnnnenansIRmATIITING  NFNINUAST uazianTams 1 lumanas 13ms
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mMsasIadsun uazvjﬁmauﬁmmﬂﬁFsﬂuam%asﬂummﬁ“lmmunQ’ﬂmuan

fthauanindsuazissanns 4,000 A WazTBITUE
theluld 844 (e lvdUTINaBIINTULINS
Huihnunnnusdaadiniuuimameluansis
wl¥idamsazanzaudalsald
maunsnszneadalsalulsanennalosms
duitlaupadasdunidlummadadagdunidi
uuasgag luamameluaimsveslaaweuad
wanszudagihy Whuihiimemsunnd uasynau
fiiinduuims nunidnsareamsliuimsda
dsuamameluamsinhliiiemsasauaiia-
Tsaldannnhmeusnems ilasnnduluggiid
nsuudmsanlua)lugihe wazlsadreg aanse
uwsnszneld ililulsswenualuunasasanie
Tsn amwwnedenzaslsanennaiiiudaudasmsms
qualludtauiialfwilaihauawaimanely
a1 sadeguain wiieunilasfiheuazynains
mamsuwngannmsaadslulsawening (nosoco-
mial)® 9aun3dannsatiala litissuaanuywd
wihiiy wademansaiezuldanlulsaweiuna
aaumwzasmaiiyaanagadinlumeluhumalos
famwnedandudiivue Gaiu amwwadoy
saslsamenmnaanaiuuvadsmsuninssneuasie &
senumsaadolulsanannslasiioannide
Jaunsdnalsaluameadasas 10 - 20 M3szune
amaliissmeduiuuadsiinuasmaudioude
aunsgluameamaluaiaszaddsanentna® ms
unnsznezeudelsANeIMATINIILNIN TS
Tosassudomedan Mnmaiyaeatiula 1 avo
annsatansznglUTuaimaldlaanszuaan mavy
dauwasidesdunidiaosaglusmamsluaias
LMW N TDENHANTENUGABE Y UAAINS
mamsunng uasnnauiiinaniuims fuiiuaing
nilzaslsassuumadumela Wy Tsavevdia
Salsa Waaynsnwau lwiasdniau Tsavia Uaa-
anwau iauin Jaulsa veviia™® nnmsdnwnay

wihiimuh senmsaadelulsamennanminess
sluﬂszmﬂlmﬁé’mnﬁgﬁu 3088y 7.3-7.6) Lilp
WeusuTsawentnadszanay (3agay 4.9-6.0)
Faiuaydunidiaasagluamaaadaliifons
@eWaEUI2NIT ANHUSNMEMN SSLAN LAz
Fimw vasdmwwinasnlulsanenuiasmunsads
Hansznuaanamwaimamalulswenina aaunw
amamelumanslulsanenaduEasihina
Lf';aqmﬂﬁmmwmnwmawawauw%éaﬂL%alu
sxmafiadaliiiamsdadalulsmeng fihe
ameifiniduiuunwiasfunliniasdodaly
Tsawennasnnu dissmnenuannsalumsilasiu
anadlihaziiannusd vialuauiiinsinda
immunodeficiency virus (HIV) w%auﬂﬂizﬁ"qmsﬂgﬂ
Meaime avaadlunmeaiiimsuuilauidaydunid
L?Jummqwfiwmmsam%a BanuazdauuaiiGe
Wuamguanzasnsunsnszarglusimeaniuly
gmwwadanyaslsangina vafivaniasly
amwuadaniaglusuiuauediunanaiads wu
GNIR AN MI3EUBDIMA WazansBUNSE a5
fifiogluiaanosd slasuasdeneaauninzang
sugtheiidinaniumsing warszuuraanialsu
21ma® @aslusmealugnmnuindanzaslse-
wenunasulnaiiedulaaiiudulevns Aspergil-
lus spp., Mucorales (Rhizopus spp.), Fusarium spp.,
Cladosporium spp., Paecilomyces spp., Scedosporium
spp., Penicillium spp., Scopulariopsis spp., Pseud-
allescheria boydii, Sporothrix spp. Wa% Acremonium
spp."MsUsziiuANNBINULUULEZAN NN YAY
sosdaqdunidluame lulsswennaanadudeia
FIFUB BN NILBIAYITMNULIAE DN
Felsanennasssneansimannsziost Hulse-
wenunaninaluaiiisasiumslivimagiheluudas
uwunudrnumnngamueamalulsawenunais
Fudedhdn nsasadalSinauazsiinuads
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gaunidlusmaadlswnunaiiulsshahiaue
Futhumilfanssuilanansothlugmaihss amuay
Hasfuuazudlaldasaiuria daiudidedaldiiu
S aneImsiadasinan
madnmilfifagUssadiadssfiusnauas
wioasdardunidivudavlummedaansorls
Lﬁma"’umwﬂGiaqmwwamﬂmﬂﬂuamuﬁﬂﬁﬁamu
FINAUMWIMALUAIDIMTYBILTIWENIID LEUN
HUeuanYal M NEIEIINAENSTIRANNILAYG
Fviaunusil ierhdayaitldnnmafnmanls
Wuwwams wazdudszleniluawnealumsaans
dodfalulssnenualudiheidhniunsnm
sunadmihiguidanululsamenna

A5MsAnW

Wuilumsiiudiatng uazmsajmﬁuﬁ"mshq

1. vinagtheuandnau 9 unun laun wis
asalsansmaadmlluazasauns (PEC), wihe
GlilﬁliiﬂﬁaﬂﬂiiﬂdﬂﬁxﬂﬂLLG%”ZII?J (ORC), ¥I8n5I2
15A@1g3n35% 1 (IMC 1), ¥ien513l500185n0553
2 (IMC 2), ¥iea5alsniny (OPC), Ngns1a
1501 A1 Ay (ENTC), Nign52alsanansnsnIsu
(PC), ¥8nsIlsAdAaeNIsN (SC), NiiensIalse
g@-u302n33u (0GC) lageluduninanines
wenna Fuiumuniusnanaaiawaiudas
WUILATI UBZUSIUN LA UM UNILRUN YIS
M5I9M 9 LEUN sau@ﬂﬁﬁ’nﬁv’wm 18 30 9
VNG 972 §hagha

2. segznan lUMSIE UGN faud [EauNnTIAN
fadauiiuney 2565 MMSAUMBENUSNMEE 3
a%1 Tuudazasavinaiy 1 ey Tasmsifiudiada
Hu 2 granm Tugrenadine 7.00-8.00 . 39
HhgeszaznmiigihaEuininiuuims waslumg
118 15.00-16.00 ¥. M3thumaaluwaazniiae-
ATIAUT NN NAEINY

Lﬂ‘%‘lmﬁauaz’i’aqmﬁlum'il,ﬁuéi'aaihﬂmmﬂ
maiudagemmalagliaiosiia Air Sampler
WuUNanNu9iae Thermo Scientific s;u Thermo
EM0100A Uszinaansgawwsni lugagunsal
am%'uLﬁuﬁaashqmﬂmmmﬁamsmmaauqmmw
aImanyaziine ldszuunsgaainadnly
AssnusumsEsEe luaunzEe Taeflsnms
lwawesenmd 100 803/107 drusuayMAING 0.8
§4919.0 luAsaU mmsaﬁmuﬂﬂ%mmmmﬂﬁ%@(ﬂ
T@eaud 10 89 1000 305 ANuEIMSsInarasaIMe
lﬁﬂﬁﬁ Impact speed <20m/sec. é’wuéw%msﬂﬁ
21md wazaymaluashululd Tasaynadid
\3asiiaanwianiummea ieemagn@snudaiiu
ghathsanmeamslwazasemadilaazassludaituin
PINUBINIRENED 1hennsiasadadilaihluus
waziusnulalaiifilgiieusadivssdumstudio
SamsissiivinnuuueiiGoussites
msuunsiiovasuuaiiGe TaglFomsiaess
Nutrient Agar (NA; Oxoid, Hampshire, UK) a2
Blood agar (BA; Oxoid, Hampshire, UK) §%5UM3
nzEsaLuafiGemshuunuuadiGeloslanuae
anuanwzaadlalail wazdnuuzNTugIUIN
Wunanlasnsdandunsn msnadmvesaulaalas
LLazmsw?maaﬂ%magﬂ’l%lﬁat,l,anmmLmﬂﬁhwaq
wueaiideiiuenld wuaiidegnianduiiungums
ﬁ’mgm’iwm LU Gram-positive cocci, Gram-negative
cocci, Gram-positive rods LLae Gram-negative rods
mué’nwmzmﬁmgm%mﬁmﬂﬁaq@am'iﬂﬁmuﬁ
vua I usznadaumeiaiionaisinasgiu me
TSI (Triple sugar iron agar). Motile, Indole, Citrate,
Urea, Lysine, Nirate, CTA (Cystine Trypticases Agar),
Glucose, CTA Maltose, k82 CTA Lactose Lf'!aﬂﬁnﬂ
wuaidaudazgiaiieuladildlunsdosaans
mauarduensitaluanaiuandeiuly aaan
JunANAAIAANNMSEeamaRuandanuly
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mMsasIadsun uazvjﬁmauﬁmmﬂﬁFsﬂuam%asﬂummﬁ“lmmunQ’ﬂmuan

mshuungila@anloslFomsidsads Sab-
ouraud Dextrose Agar (SDA; Oxoid, Hampshire, UK)
M3ATANRBIEE #3I3QANBMUE macro-
scopic morphology ‘IJ‘L!E]’]W]’EL%ENL%’E] SDA IG]EI(Z]
anuwazzaslaladl dmihlaladl dlalatl nsad
Nﬂi’mqiummméméa uazanwaemsiasiule
@é’ﬂwmz microscopic morphology Taamsih L%ai‘ﬂ,ﬂ
[@eauuDINILEeNde SDA ﬁﬂﬂﬂuﬁqmwgﬁﬁ’m
waresvansMsIUInmIsasaiulaniele
ndasanssaiivafnmlassadieng g i dnwas
Gulesl vialifimiany dnwazalasuialailife
an¥Mzued Conidiophore MIANWIANBAULIUIN
daugnanenlesnsldineila Slide culture”® wasaIN
7 89 10 Sudiamswdadulavaslaladihmsasa
ganassganssailaaanss duiunslealsd Lacto-
phenol cotton blue stain

ﬂ'lﬁm‘nsﬁ?i'aa‘;am\mﬁa

mylenzidaya udawallumsinngy Mnae
Jo80z l,ﬁaa%mawﬁ(ﬂLLazﬂ%mmﬂa«,%v'a@auw%ﬁﬁ
wulusrmeanalulsewervialaslsldsunswy
AaNTIeasTIIsUINAeNsidaya waznmsnsa
JensimauuaiiGouazdanmanue lHatus o
Taladl (Colony Count) Tae35M5 American Society
for Microbiology mﬂmmwwt%ammgm (standard
plate count) tYunIsasI9dAIZHMIAITIUIUL
LUATIELAZ D IMINNATIAS YUUTIUEIMS W2
Lﬁaﬁ'qquﬁ 25+2 avealdaalune 24 - 48
#lae mattusunulalafiasgdunddnanuaioy
davhy Fenenuwaiily CFU/m® (CFU=colony
forming unit) raid

?\hmu@auﬁt‘fﬁy’wmluamm (CFU/m®)

- snnulalaiinanue x 10°

Ysuasorme (899)
Mmnstlisuiisulsnugdunidlueina
Mmhmsenadensilanuinesgueeadiagaunss

Tuame MUNINIZIUYDN Guide lines for Good Indoor
Air Quality in Office Premises loaensensi éQLL’JG}éIE]N
Useinadealds mvualidsanagdunigluussen-
mel3laiiu 500 CFU/m® uaz@ p-value<0.05 fiah
uaneaNnNuagNitad Ay

HANIIFANY

1. ﬁﬁmLtazﬂ%mmwaqt%agﬁuﬁsﬂummﬂ

siiawasSinamadaydunidluamea mely
anesusnauNunginsuanszazanlumsiiu
frathe saud aunnsan Bafaufiney 2565
wudiauuadids navue 3 wiie lun Staphylococcus
aureus, coagulase-negative Staphylococci WLa¢ Bacil-
lus spp., (m‘w“?i 1) aanuniauaUSinawade
wuaiids ludaunnnan wuinndigaiiviuna
11.56x10°CFU/m® sssavanludauiiunay fiusane
11.36 CFU/m’ uazt@aunuawus HUsuia
10.91x10° CFU/m® MuEIHU uaswuiauuailse
%#1le coagulase-negative Staphylococci WUUFaniaNn
‘ﬁqﬂ Hhuw 22.57x10° CFU/m® (50892 66.72)
TONNNIAD L%’a Staphylococcus aureus WUINUIU
77.1x10% CFU/m® (5888% 22.79) wadouuaiiGy
ﬁmnwuﬁaﬂﬁqﬂ @8 Bacillus spp. HUSu
35.3x10% CFU/m® (5888% 10.49) ludiuwessie
wazUSinawasdionInm s @Wou nulSinaudan
Manae whity 41.27x10° CFU/m® lutdaunnsas
wastiiaufiunay wulaUSinageiigaiiu
13.76x10° CFU/m® wastdaunumiusiusuna
13.75x10° CFU/m’ #ifiauazUSnaudasiinsrany
nanned s #ile eeudadlunmnd 2 Teawuda
Penicillium spp. ﬁﬂ%mmmﬂﬁqﬂ aNUIU 14.12x10°
CFU/m’ Anfiudosas 34.21 589893NA01d0 Fusar-
ium spp., Aspergillus niger, Aspergillus flavus,
Curvularia spp., Aspergillus fumigatus Lo Scedo-
sporium spp. HU3118 51.30x10° CFU/m’ (5088
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12.43), 49.90x10° CFU/m® (5888% 12.09),
46.5x10° CFU/m® (3988% 11.27) 45.70x10°
CFU/m® (5888 11.07) 38.9x10° CFU/m®
(5088 9.43) 25.7x10° CFU/m® (5888% 6.23) 0¥
f16u S Rhizopus spp wuﬂ%mmﬁaﬂﬁqﬂ
WNNU 13.5x102 (3088 3.27) waaalumsai 1
mwsammﬂ%mmt%aagaum%ﬂ”lummﬂﬁimuﬂ
MNAIINVDINSHUAIBEN Ad 229 (7.00 DY
8.001.) LaLA MUY (15.00 8N 16.00%.) WuUSH
douvaiideludaih imgeiigalumiennilaa
NAN3OBNTIN (I-PC) fiduadeniu 306.67425.17
CFU/m®
Tsangmandmliuazasaunis (O-PFC) &

WASUSLIUNINLAUUDNWUIIANSIA

AILRALLYNNAY 380.00+69.28 CFU/m’ dhmiulSanm
Wanianadsgegaunnuluniiansaniiensa

15ANN19TNTIN wazniiaasIalsndasnssy
(I-SC) fifaaewnfy 310.00434.64 (310.00+
17.32) CFU/m® UazusnuNLauuannigansia
Tsadagnssy (0-SC) IARAGIgaUNAY 446,67+
66.58 CFU/m’

FNONUVIY WU USauuanisedegedn

u L]
1

laun mheamalsaninsmnssy (I-PC) fimwae
WNAU 393.33+15.28 CFU/m® WazUSLIMUNNLAY
wanwhzaalsanseanimlluazasaunsa(o-
PFC) fie@asyhiu 446.67£32.15 CFU/m® §115u
Usinaudion ﬁ@hLaﬁlﬁQqqﬂiuwﬂ’mmaﬂiﬂqmi—
%0538 (I-PC) HANRA8WnAY 450.00+45.83
CFU/m® uazuinaumNeuianniigasalsunu
L?yfaiwﬁﬂ'wgm,ﬁummeﬁmmgm 6 U3Ln! launniing-
#513l3AAaEN 33N (0-SC) MiIEnTIalsAY AB AN

M5 1 USanauuaiSauasidasnautfauansIaNdaluIAN 2022

#liaauNse USnauuaniSawasiias (CFU/m®)

NNTIAN NNMWUS Hnay 3 Souaz

Bacterial
Staphylococcus aureus 252.00 X 10° 243.00 X 10° 276.00 X 10° 771.00 X 10°  22.79
Coagulase-negative staphylococci 767.00 X 10° 737.00 X 10° 753.00 X 10°  2257.00 X 10°  66.72
Bacillus spp 137.00 X 10° 111.00 X 10° 107.00 X 10° 355.00 X 10°  10.49
ERLY 1156.00 X 10° 1091.00 X 10> 1136.00 X 10°  3383.00 X 10° 100.00

Fungi

Aspergillus niger 194.00 X 10° 153.00 X 10° 152.00 X 10° 499.00 X 10°  12.09
Aspergillus flavus 151.00 X 10° 163.00 X 10° 151.00 X 10° 465.00 X 10°  11.27
Aspergillus fumigatus 133.00 X 10° 119.00 X 10° 137.00 X 10° 389.00 X 10° 9.43
Curvularia spp 146.00 X 10° 156.00 X 10° 155.00 X 10° 457.00 X 10>  11.07
Penicillium spp 456.00 X 10° 472.00 X 10° 484.00 X 10> 1412.00 X 10°  34.21
Rhizopus spp 44.00 X 10° 49.00 X 10° 42.00 X 10° 135.00 X 10° 3.27
Fusarium spp 174.00 X 10° 182.00 X 10° 157.00 X 10° 513.00 X 10>  12.43
Scedosporium spp 78.00 X 10° 81.00 X 10° 98.00 X 10° 257.00 X 10° 6.23
N 1376.00 X 10° 1375.00 X 10°  1376.00 X 10° 4127.00 X 10° 100.00
33 Bacterial+ Fungi 2532.00 X 10° 2466.00 X 10®° 2512.00 X 10° 7510.00 X 10° 100.00

CFU/m’: colony forming unit per cubic meter
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mMsasIadsun uaswﬁmau%mmﬂﬁL‘%ﬂuam%asﬂummﬂimmunQ’ﬂmuan

(O-ENTC) wﬂmmmhwqmsnwmsu (0-PC)
wheasnalsansanaasmlliazasauaia (O-PFC)
ﬁﬂ?ﬂﬁi)ﬂiﬁﬂﬁaﬁﬂﬁuﬂ’izﬂﬂLLE]&:‘EI’EI/L)ﬁﬂﬁamﬁﬁ\luﬂ
(0O-0ORC) wﬁmmmimmqsmm 1 (O-IMC1) &
ANRRULYIAY 560.00£30.00 CFU/m°,
556.67+20.82 CFU/m°, 546.67+25.17 CFU/m’,
546.67+15.28 CFU/m°, 536.67+37.86 CFU/m’,
(e 510.00+69.28 CFU/m® MuaIAU MWIINYDN

Ysnauegdunigluameaiiuunandinaives

< [ ] 4 a o a
M3AUMBEN WU UsiauuanGauasusunn
@anludnnmesuing Hanadsganinlugiwnm
gaulE Fluudazrnnmiawui Mmauanuinn
Madunigasalsaaanulsnaseamas
ganiaegluniieasalsaliasnusesnnas
WNAY 524.07+ 46.35 CFU/m® BaluuFanaiigs
HUNAEINATIUMKUA TINIUTNUTD NN
WulAMRdEgAUNMNAININATIIUMIVUG Huu
= o v v t:}

N 6 UILIUMENU (MITNN 2)

M51N 2 mwl,'zi”mi"umﬁﬂwm@auﬁﬂ’lummﬂ Myluwasmadunguanrilgnslalse

Usnaiumaa wuAiLse Han
N Mean+SD (CFU/m®)  p-values* Mean=SD (CFU/m®) p-values*

I-PFC 07.00-08.00 am. 266.67+50.33 0.027** 293.33+£5.77 0.095
03.00-04.00 pm. 340.00+52.92 386.67+32.15

I-ORC 07.00-08.00 am. 240.00+20.00 0.059 200.00+10.00 0.014**
03.00-04.00 pm. 303.33+41.63 353.33+35.12

I-IMC1 07.00-08.00 am. 260.00+26.46 0.006** 183.33+30.55 0.002**
03.00-04.00 pm. 350.00+20.00 340.00+26.46

I-IMC2 07.00-08.00 am. 176.67+45.09 0.015** 190.00+10.00 0.068
03.00-04.00 pm. 243.33+32.15 313.33+28.87

1-OPC 07.00-08.00 am. 283.33+25.17 0.003** 250.00+26.46 0.077
03.00-04.00 pm. 353.33+15.28 370.00+40.00

I-ENTC 07.00-08.00 am. 260.00+10.00 0.006** 280.00+40.00 0.013**
03.00-04.00 pm. 343.00+11.55 416.67+23.09

I-PC 07.00-08.00 am. 306.67+25.17 0.011** 310.00+34.64 0.021**
03.00-04.00 pm. 393.33+15.28 450.00+45.83

1-SC 07.00-08.00 am. 183.33+25.17 0.049** 310.00+17.32 0.006**
03.00-04.00 pm. 280.00+34.64 436.67+23.09

1-0GC 07.00-08.00 am. 223.33+58.59 0.035** 233.33+15.28 0.010**
03.00-04.00 pm. 286.67+28.87 346.67+41.63

PRV 07.00-08.00 am. 244.44+49.72 0.001** 250.00+49.02 0.010**

03.00-04.00 pm. 321.48+50.70 379.26+54.38

O-PFC 07.00-08.00 am. 380.00+69.28 0.085 386.67+28.87 0.003**
03.00-04.00 pm. 446.67+32.15 546.67+15.28*

O-0ORC 07.00-08.00 am. 320.00+65.57 0.032** 380.00+52.92 0.013**
03.00-04.00 pm. 420.00+43.59 536.67+37.86*

O-IMC1 07.00-08.00 am. 326.67+55.08 0.017** 340.00+26.46 0.017**
03.00-04.00 pm. 403.33+32.15 510.00+69.28*
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= v o = a = a ' '
MIINN 2 ﬂ']"lNt?]u?lulsaaﬂ?]aﬂ?au“ifﬂauajﬂﬂlﬂ ﬂ’]ﬂelullag“']ﬂlmuﬂ’]ﬂui‘]ﬂ“u'Jﬂm‘i'JQTiﬂ (ma)

USnauiumadg LuAniLSE Bom
M Mean+SD (CFU/m®)  p-values* Mean+SD (CFU/m®)  p-values*
O-IMC2 07.00-08.00 am. 256.67+90.18 0.018** 343.33+45.09 0.005**
03.00-04.00 pm. 346.67+60.28 493.33+70.95
O-0PC 07.00-08.00 am. 270.00+36.06 0.009** 346.67+50.33 0.008**
03.00-04.00 pm. 356.67+20.82 493.33+40.41
O-ENTC 07.00-08.00 am. 323.33+32.15 0.010** 393.33+25.17 0.001**
03.00-04.00 pm. 406.67+40.41 556.67+20.82*
O-PC 07.00-08.00 am. 296.67+15.28 0.001** 416.67+20.82 0.011%*
03.00-04.00 pm. 386.67+5.77 546.67+25.17*
0O-SC 07.00-08.00 am. 286.67+23.09 0.001** 446.67+66.58 0.008**
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524.07+43.65*

WHBLVG: * Air quality index >500 CFU/m3 = no pass (guidelines for good indoor air quality in office premises)

** p<0.05
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patients and those receiving services.
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Abstract: Nosocomial infections are primarily caused by airborne pathogens. Airborne microorganisms cause
respiratory disease infection can be transmitted from person to person, which is dangerous to health.
Therefore, the objective of this study was to survey the quantity and types of bacteria and fungi in
the air. In the outpatient department of Thammasat University Hospital Pathum Thani Province. Using
air sampler, a product of Thermo Scientific, model Thermo EM0100A, USA, 10 minutes at a time,
collecting samples at 2 times in the morning from 7:00 to 8:00 a.m. and in the afternoon from 3:00 to
4:00 p.m. between January and March 2022 by surveying within the outpatient unit 9 departments and
corridors outside the disease examination unit 9 areas total 18 areas with a total of 972 samples. The
results showed bacterial count of 3383.00x10° CFU/m® and fungi count of 4127.00x10°> CFU/m”’. Three
types of bacteria were found: Staphylococcus aureus, coagulase-negative Staphylococci and Bacillus spp..
The most common bacteria were coagulase-negative staphylococci found at 66.72% (2257x10°). A
total of 8 types of fungi were found Penicillium spp., Fusarium spp., Aspergillus niger, Aspergillus
flavus, Curvularia spp., Aspergillus fumigatus, Scedosporium spp., and Rhizopus spp. The most
common fungi were Penicillium spp., at 32.21% (1412x10%). It was found that the afternoon had
a higher amount of microorganisms than in the morning. Additionally, in the pediatric examination
unit, microbial values exceeded the standard criteria of the guidelines for good indoor air quality in office
premises. From this study, it was found that the levels of bacteria and fungi were associated with
respiratory diseases. Therefore, to prevent disease and infection in hospitals, attention must be paid to

controlling environmental factors for the growth of microorganisms in the air to protect the health of
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Abstract:

Factors Related to Intention to Quit Smoking among Smokers with Children under 5 Years Old,

Lom Kao District, Phetchabun Province

Jarinya Kratoo, B.P.H.; Suphattra Kaewrueng, B.P.H.; Kukiet Konkaew, Dr.P.H.
Pibulsongkram Rajabhat University, Phitsanulok Province, Thailand
Journal of Health Science of Thailand 2025;34(3):434-43.

Corresponding author: Suphattra Kaewrueng, Email: boomsuphattral 8@ gmail.com

This cross-sectional study aimed to investigate the intention to quit smoking among smokers with
children under 5 years old in their families and to examine factors related to the intention to quit smoking
among these individuals in Lom Kao District, Phetchabun Province. Data were collected from a
sample group of 253 individuals using a multi-stage random sampling method and a questionnaire with
a confidence level of 0.886. The data were analyzed using descriptive statistics and Chi-square test to
find correlations. The research found that the intention to quit smoking among smokers with children
under 5 years old in their families was 71.5% for males, 30.0% of those aged 30-40 years, 42.3%
for general laborers, and 71.9% for married individuals living together. The knowledge level about the
Tobacco Control Act B.E. 2561 was high (62.8%), while social support was moderate (53.8%).
Factors significantly associated with the intention to quit smoking included gender (p=0.031), the number
of cigarettes smoked per day (p=0.001), the knowledge level about the Tobacco Control Act B.E. 2561
(p=0.001), and the level of social support (p=0.001). Community health-promoting hospitals, public
health officials, and public health volunteers should organize activities to raise awareness of the dangers

of secondhand smoke to children, and also encourage those who want to quit smoking.

Keywords: intentional; quit smoking; smokers with children under 5 years old in family
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Effectiveness of Self-Esteem Building to Prevent Suicidal Risk Behavior among
Adolescents in Phayao Province

Panupan Paitoon, M.P.H.

Phayao Provincial Public Health Office, Thailand

Journal of Health Science of Thailand 2025;34(3):444-53

Corresponding author: Panupan Paitoon, Email: pnpptt@gmail.com

Abstract: This research employed a quasi-experimental design with a pre—test — post-test two—-group measurement

to study the effects of a self-esteem promotion program on preventing suicidal behaviors among

adolescents in Phayao province. The sample group consisted of 60 high school students. The research tools

used were the Adolescent Depression Inventory (PHQ-A) and self-esteem assessment and promotion

program. Data were analyzed using inferential statistics and paired t-tests to analyze the difference in

self-esteem before and after participating in the program. Additionally, the differences in self-esteem

between the experimental and control groups were compared using independent sample t-tests. The

research findings revealed that upon completing the self-esteem promotion program related to preventing

suicidal behaviors, the average self-esteem scores of the experimental group were significantly higher

after participating in the program compared to before (p<0.001). Moreover, the average self-esteem

scores of the experimental group were significantly higher than those of the control group (p<0.001).

Therefore, promoting self-esteem regarding the prevention of suicidal behaviors among adolescents helps

increase self-esteem, which is a life skill that educational institutions, families, and related organizations

should promote and develop through various activities for adolescents.

Keywords: self-esteem; prevention of risk behaviors for suicide; adolescents
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i a & e
MNP 3 mmammuwmnqmmama

ANNAATILYDINGNGIDEN e ATREGR e, p-value*
Huu Sewar Huwu Sewar DU ewaz
1. emudaiiudeuleng 30 vmdnwmai Esudsudu
ulewe 30 vImSnwmnlse
Tiwasuulas 4,085 56.9 904 52.6 3,181 58.3 <0.05
wWasuuwlaa(Waauds 1.1) 3,088 43.1 813 47.4 2,275 41.7
1.1 mstﬂfa:auu,ﬂawaqu“[ﬂmﬂ30mvn%m:nnn~7; U 2567
1%'1J%m'isw.§§nﬂﬁiﬂﬂlﬂﬁaq1ﬁuﬁqﬁa 2,451 34.2 694 40.4 1,757 32.2  0.19
”l%'u%m'ﬂuiw.%'glﬁvgﬂﬁ‘[ma‘lﬂudqﬁmwnsiﬁ 1,171 16.3 283 16.5 888  16.3 <0.05
lHuSmsedtinuandmuwenauasisla 1,304 18.2 377 22 927 17 0.18
Bun 5 0.1 0 0 5 0.1  0.33%*
1.2 gaamslumsdamsulawe 30 vmdnwmndl Hvansaw
dwmsuaulugumy
g/ Insviend 3,004 41.9 802 46.7 2,202  40.4  0.54
dodsnuasrsas 2,405 33.5 688 40.1 1,717 31.5 <0.05
waunanduuulnsdny 1,908 26.6 524 30.5 1,384 25.4  0.20
msUsendunuslugnuehuihyugu/oau.) 5,984 83.4 1502 87.5 4,482 82.1 <0.05
thelawan/Wawaslugaunenuna 2,826 39.4 717 41.8 2,109 387 0.2
Bun 10 0.1 1 0.1 9 0.2 0.47**
1.3 amuu‘%m‘sqﬂnwwmﬁu‘%ﬂﬁﬁﬁqﬂ
Tsanenuagsuns 2,568 35.8 727 42.3 1,841 33.7 <0.05
Tsanennadsedranne 1,296 18.1 379 22.1 917 16.8 <0.05
TN.ER. 3,490 48.7 640 37.3 2,850 52.2 <0.05
B 7 0.1 3 0.2 4 0.1  0.37**

* Chi-square test, ** Fisher’s exact test
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Uszaumsalinuluguay VNG CATREA aaN.  p-value*

U FpEar WU 388AT DU P88

1. mawasuulasngdnssumslavimsvasgihednsuasmasluguzsy
wWaguulas 3,222 44.9 830 48.3 2,392 43.8 <0.05
lifimsiasuudas 3,951 55.1 887 51.7 3,064 56.2

= kA o dqll v ﬂ' a < 1 d' v | I a
2. matdenldamuusmsiianu LNBLﬂﬂﬂ’]iﬁ]‘uﬂ?ﬂ’ﬂlul‘ﬂﬂim%ﬂLﬂu

wihguianssy (Nueuazaaiin) 299 4.2 83 4.8 216 4.0 0.13
.80 4,874 67.9 1,000 58.2 3,874 71.0 <0.05
Tsanennadszhisine 1,786  24.9 579  33.7 1,207 22.1 <0.05
Tsawenagsiuns 209 2.9 52 3.0 157 2.9 0.81
B 5 0.1 3 0.2 2 0.0 0.09%

3. wanangtheunanlulduimsilsmenunasinalvg)
@atalugumnmInsiasnm 5,414  175.

5 1,390 81 4,024 73.8 <0.05
ANNNTBNMUNBA U 526 7.3 66 3.8 460 8.4 <0.05
MIUIMS 658 9.2 144 8.4 514 9.4 0.21
mslidoyauaudmihita 480 6.7 102 5.9 378 6.9 0.17
B 95 1.3 15 0.9 80 1.5 0.08

4. guassadhaglumadnsuuimamemsunnglulsawenunazinalvg)
emlgnalumsidums 2,461  34.3 612 35.6 1,849 33.9 0.19
laigzanTumadiuma (Lifigwly) 2,425  33.8 495 28.8 1,930 35.4 <0.05
dwthitlsiusamslaia (won laignw) 289 4.0 88 5.1 201 3.7 <0.05
flaasalaiisane 185 2.6 74 4.3 111 2.0 <0.05
Tanmwulumssuuims 1,632  22.8 413 24.1 1,219 223 0.15
N Lins9IUBaNATINYBIUNNE 170 2.4 31 1.8 139 2.5  0.09
fuq 11 0.2 4 0.2 7 0.1 0.31%F

5. MITUIMIFUIMIMNBUIINTINUIM I IE I8 lnalzasUszmnauluguau
1Husns (vieaude 5.1) 3,611  50.3 799  46.5 2,812 51.5 <0.05
Tainsu 3,005  41.9 785  45.7 2,220 40.7 <0.05
TadlFusns 557 7.8 133 7.7 424 7.8 1.00

5.1 ﬂszmwﬂmui’mﬂssuU‘%msmﬁﬁmqw%ﬁlwai*?iﬂs:mwﬂuqmutﬂﬂi‘ﬁu‘%ms
Suen 852 11.9 249  14.5 603 11.1 <0.05
AdHNWENUIAYNTUBUY 2,059  28.7 457  26.6 1,602 29.4 <0.05
adtinmemwinvagazuaugy 628 8.8 138 8.0 490 9.0 0.32
AdtinnalinM NN gaTUaURY 840  11.7 216  12.6 624 11.4 0.14
ARHINYNIINYNTUBUEY 509 7.1 114 6.6 395 7.2 0.53
ARHUNTIUANTINYNTUDUY 699 9.7 155 9.0 544 10.0 0.36
adiinunwndunulneganusugy 902 12.6 205 11.9 697 12.8 0.51

* Chi-square test, ** Fisher’s Exact test
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*Chi-Square Test  ** Fisher’s Exact Test
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Abstract:

Healthcare Utilization among Surin Residents under the “30-Baht Anywhere” Policy:

Perspectives from Community Leaders and Village Health Volunteer

Sarawan porgpermdee, M.D., Ph.D. (Medical Science); Ratchanok Raibroi, M.Pharm (Clinical
Pharmacy), Ph.D. (Pharmacy)

Surin Hospital, Surin Province, Thailand

Journal of Health Science of Thailand 2025;34(3):454-67.

Corresponding author: Sarawan Porgpermdee, Email: sporgpermdee@ gmail.com

This cross-sectional survey aimed to explore the perspectives of community leaders and village
health volunteers (VHVs) on the utilization of healthcare services under the “30-Baht Anywhere” Policy
in Surin Province. Data were collected through an online questionnaire and analyzed using descriptive
and inferential statistics. Among the 7,173 respondents, the majority were village health volunteers
(VHVs) (76.1%), female (73.9%), and aged 50-59 years (48.4%). In terms of policy awareness,
78.0% received information from government agencies, and 90.3% played a role in disseminating the
policy within their communities, primarily through one-on-one communication (68.2%). The “Warm
Community Nurse Clinic” was the most recognized (54.4%) and most widely available (37.7%)
innovative health service unit in the area. Regarding opinions, 83.4% believed that policy communication
should be delivered through community leaders and VHVs, while 48.7% rated subdistrict health-
promoting hospitals (SHPHSs) as providing the best service compared to higher-level hospitals. In terms
of service experience, 55.1% reported no significant change in their healthcare utilization behavior,
whereas 50.3% had used services provided by innovative health units, with the “Warm Community
Nurse Clinic” being the most frequently used (28.79%). Statistical analysis revealed significant
differences (p<0.05) between community leaders and VHVs across several questionnaire items.
Furthermore, a comparison between municipal and non-municipal areas showed that respondents in
municipal areas were more likely to use large hospitals, whereas those in non-municipal areas
predominantly utilized SHPHs (p<0.05). These findings highlight the influence of geographic context
on health-seeking behavior and underscore the need for clear communication mechanisms and context-

specific policy implementation strategies to ensure equitable and sustainable access to healthcare services.

Keywords: 30-Baht Anywhere Policy; community leaders; village health volunteers (VHVs)
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Wisdom for Elderly Health Promotion in Salung — Keelek Community, Mae Rim District, Chiang Mai Province
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Abstract: The objectives of this study were to assess the health promotion of the elderly based on wisdom,
factors predicting elderly use of health promotion wisdom, and to synthesize recommendations
for the promotion of the wisdom based on community participation. The research samples consisted
of 300 elderly people and 10 stakeholders living in Saluang - Keelek community, Mae Rim district,
Chiang Mai province. The data were collected through questionnaires and focus group discussions;
and were analyzed using descriptive statistics, regression analysis, and content analysis. Results
showed that the elderly’s health promotion wisdom was low (mean=2.08). Factors significantly
influencing how the elderly used health promotion wisdom were the number of members in the household
(Beta=0.017, p<0.05), and perception toward health promotion wisdom utilization (Beta=-0.046,
p<0.05). In conclusion, stakeholders suggested that promoting health promotion wisdom may require
integrating wisdom through the diversity of ethnic groups in the community, knowledge training, and

carrying out knowledge-building activities through community and agency activities.

Keywords: wisdom; health promotion; elderly
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Abstract:

Self Management Support of COVID-19 Patients in Field Hospital,

Yangsisurat District Mahasarakham Province

Kanjana Chanthanui, M.N.S.; Piraya Pinijklang, B.N.S.; Junpen Songkngam, B.N.S.; Pissamai Lion, B.N.S.

Yangsisurach Hospital,Mahasarakham Province, Thailand
Journal of Health Science of Thailand 2025;34(3):477-87.

Corresponding author: Kanjana Chanthanui, Email: kanyangl@hotmail.com

The objectives of this study were to develop model and evaluate self-management support
of COVID-19 patients in field hospital in Yangsisurach District, Mahasarakham Province. It was
conducted during the period fron May 2021 to March 2022; and the concept of self-management
support was applied. Participants in the research were (1) a group that developed the care model:
registered nurse and multidisciplinary teams as work in field hospitals, mental health nurses, primary
care group registered nurses, representatives of medical organizations, pharmacists, and infection control
nurses (33 people), and representatives of COVID-19 patients/relatives, representatives of volunteers
in field hospitals (25 people); and (2) COVID-19 patients group during the treatment period,
altogether 432 cases. Research process began with the analysis of the problem situation and develop a
self-management support model. It was followed by planning, implementation, observation, reflection,
problem solving, and evaluating the results. Research tools included (1) question guideline for
interview and focus group discussion, (2) Google form, which processing was linked to Line notify,
(8) case management record form when found early warning signs, and (4) report form of collapsed
incidents. Quantitative data analysis was performed using descriptive statistics: number, mean, percent-
age. The qualitative data were analyzed using content analysis. The study found that the self-management
support model COVID-19 patients was suitable for the context, namely (1) assigned personnel who
were mainly responsible for the assessment of newly admitted patients; (2) prepared a Google form
assessment which was processed and linked to Line notify (staff group line) to increase response, (3)
prepared a set of knowledge in the form of infographic consisting of disease knowledge, daily schedule
guidelines in the waiting center, psychosocial care, advice on lung management, medication, detection
of abnormal symptoms, waste management, and a video clip on oxygen measurement and vital signs
measurement; (4) appointed volunteer patients (village headmen) in field hospitals to be able to transfer
knowledge, and (5) provided knowledge through a variety of channels, such as voice over the Line group.
From the operation, it was found that patients with stress/depression received counseling and received
advice exactly as needed. All cases had increased knowledge on self-management, and self-care behavior
was at a high level; and all patients with symptoms requiring surveillance received management according
to the care guidelines. Patients who had completed the treatment according to the guidelines were dis-
charged home (99.07%), and 4 patients deteriorated (0.93%). There was no patients with unplanned

recurrence.

Keywords: self-management; COVID-19; field hospital
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Abstract:

Developing a Program to Promote the Ability of Caregivers to Care for the Elderly with Dementia

Doungnetre Thummakul, Ph.D.; Orranuch Chusri, Ph.D.*; Renu Kwanyuen, Ph.D.
Faculty of Nursing, Suan Dusit University, Thailand

Journal of Health Science of Thailand 2025;34(3):488-500.

Corresponding author: Orranuch Chusri, Email: orranuch_chu@dusit.ac.th

This article is part of a research project on innovative approaches to caring for and developing the cognitive

abilities of elderly individuals through community involvement.

The increasing dependency of elderly individuals with dementia highlights the importance of enhancing
the capabilities of their caregivers. This quasi-experimental research aimed to study the effectiveness of
training for caregivers of elderly individuals with dementia. It evaluated the knowledge, attitudes, and
satisfaction regarding the dementia care training among 100 village health volunteers (VHVs). A voluntary
sampling method was used, and the tools included a training manual for dementia care and assessment
forms for knowledge, attitudes, and satisfaction, which were validated by three experts, yielding content
validity indices of 0.67-1.00 for all forms. The training manual underwent a pilot test with five
caregivers for refinement and practical use. Reliability for the assessment forms was checked: the knowledge
assessment had a KR-20 value of 0.69, while the other two assessments had Cronbach’s alpha
coefficients of 0.73 and 0.93, respectively. Data were analyzed using descriptive statistics, Effectiveness
Index (E.I), and paired t-test. The research findings indicated that the training manual is effective, with
an E.I of 0.90, equating to 90%. Among the 100 volunteers, 68 completed the training and provided
complete data, representing 68%. The average knowledge score before training was lower than after
training (Mean= 16.16 and 18.82, SD = 2.49 and 1.80, respectively). The average attitude score
towards caring for individuals with dementia was high (Mean = 23.51, SD = 3.38). Comparison of
knowledge before and after training revealed a statistically significant increase in the average knowledge
level post-training (p<0.05). Moreover, volunteers expressed high satisfaction with the training, with

94.10% satisfaction (Mean = 86.34, SD = 7.91).

Keywords: training course; caregiver; elderly with dementia; knowledge; attitude
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Effective of New Normal Rehabilitation Therapy for Outpatient Drug Addicts, Mukdahan Hospital

Abstract: This prospective descriptive study aimed to study the results of factors that were related to new

Keywords: drug addict; drug rehabilitation; new normal rehabilitation therapy

Effective of New Normal Rehabilitation Therapy for Outpatient Drug Addicts, Mukdahan Hospital

Kobsak Pimanpang, M.P.H. (Public Health Administration); Woranuth Krohchukun, B.N.S.
Mukdahan Hospital, Mukdahan Province, Thailand
Journal of Health Science of Thailand 2025;34(3):501-8.

Corresponding author: Kobsak Pimanpang, Email: aoa.mee.mdh@gmail.com

outpatient rehabilitation therapy for drug addicts at Mukdahan Hospital, Mukdahan Province, Thailand.
A set of 217 people was selected by systematic random sampling technique from 473 populations. Data
weas collected by questionnaire to provide information on drug rehabilitation treatment recipients, the
questionnaire was used for screening and referring drug user patients for treatment (V.2) in Ministry of
Public Health system. Data analysis was performed by descriptive and Chi square test at the significance
level of 0.05. The results showed that the majority of samples were male (91.2%), aged 21 - 30 years
(27.7%). The level of drug use was at addiction level. After treatment, 28.1% of the samples were able
to stop taking all types of drugs for more than 6 months; and the success factors observed in the new
normal rehabilitation therapy program for outpatient drug addicts of Mukdahan hospital were age, type of
drug first used, cause of first drug use, acceptance for rehabilitation treatment, and the underlying reason

for receiving the rehabilitation treatment (p<0.05) .
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Taqiiu ndnnsislaidnsiunuiinawisndn waziiy
UNNNluMsUIaMAN§INIsx 29NNNTIMIguUa
watamsldenvasiithe Taaguamsldenvasgihe
wuuysanmMsamze waslidayalauamadan
Usenaumsaedulalumsudladamanmsldeun
WINNALBTINFIMTN NNNIAIFIULUIINNM TN
The Global Initiative for Asthma (GINA)®® @&z The
Global Initiative for Chronic Obstructive Lung Disease
(GOLD)** thsasluszuunugihauan mmsdnm
nauninillull w.e.2563-2564 WU MIVIVIBIN
waznssugiheuenlungugithalsaia Zreanglia-
nmsainssnwalulsanenuaanneimsfizu®”
uagtheunaudiniaamMsmiEuaNapInTUMS
Snenlulsanenuna (IeFedaamIAnEILNNGEN
J LAl d: Al J g{j
Tunguethely tenuwumsguacthanguiivuy
ysanmaaa U
wnszuunulumsquaihalsaiauazUangn-
nusassuuragthe lsswenuansuhnu aglu
FULUUANTU NENIAB LIBUNNE WeNUIA WIBTINGYI-
a ) = [ A = L4 <
Ingw wuvseasdegthaidamannmslden fas
o P v A 1 o b v
@euszylungssdeaugthamadimasusnmauen

Tndns (notify chart) Tundansumdalsien an
sundznsaziulivuvadihaialsafiuuasudly
Jamannmsldeiug ssuulnmilunmsdnwnil da
wasnsnlimsuiramundsnssnlugluuui
snhnfuunnduaznennavumagthelumaii
uwngrhmMsn513he (morming ward round) laad
Joguszasdiiiadnmndymanmslfeanagiaeg
Anwnazaamslimsusamundsnssnuuvag -
thadamsnaunanuaulsswentnah (readmission)
melu 28 Tu nasmsnmhegithanautnu uasdade
Afienuduiusiumsnaudhanuaulsiwenunah
FINGUNUMITIHNNMINFUINUBULINEN IS

4

i)

A5NANE

sUuuumsAnY

Humsdnwimeans (quasi-experimental study )
wuudiaunauasluinanin (retrospective-prospective
study)

AULIANIIANE

msAneSeuisu 2 ngu laengunaass Anw
wuulushanth (prospective study) szwieiuil 1
AMAN W.A. 2563 D9 31 HUIAN W.A. 2564 AL
AN readmission HAINWINENAUTNIU 28 T dIU
NaNAIUAN LhUTBYafaunas (retrospective study)
e eiudl 1 aanew w.a. 2562 34 31 fnan w.a.
2563 WATAAAIN readmission NAINWNENFUTNY
28 1 MIAn o lsaweNuaNuUHNU

narimMInatdannanaagfe gihalsniiouas
UanganuEaimndnangilasumsitadedulae
Aamasaniialelininasgiuana (International
Code Disease 10: ICD-10) 5%als@ J45 (asth-
ma)-J46 (status asthmaticus) %%a@'ﬂmlé’%’umi
Jfasuihilsavanaanuizass swalsn J44 (chronic

obstructive pulmonary disease) Iﬂﬂﬂ@:wﬂ(ﬂaaﬁﬁ
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waznsliusuamundsnssnuuvagtheden Ao
@anuuummwizza Whneuu lugihadn
Sumsinwuuugthely Tsawervaniudhnu
FENINTUN 1 aNAN W.A. 2563 — 31 JNAN W.6.
2564 wazihanauauay Lifinasnsliusuans
wannssnuuvagihedagn hudayauuudauna
naudayanrszidaudiannsaiindlsaneiuia
NIUDNNIV FLVINIUN 1 AMAN W.A. 2562 4 31
Ay W.A. 2563 NiNMIAnean Aa JUhend
4 il v Y 4 Al d'
dayaliasudin glhedeaoruneiua gihen
unndildaumAiadedulseduludnnaihms
dnwn glhahsumsshwnluvediheinga (ICU)
Al v L. DR A o e
vaagthaszasgama (palliative care) HUaNEaZIN
mzarnaun lildlsefiauaziuanganuizadeluzie
nhmsane
A A a o
tr3adialumive
Pudeayangszisudianniaiinduaslsinea
(HI for Window) #453884lUsunsuuSuIanig
wasnssngthelsaiia™ wazlusunsuiuiindaym
nmslder/duiinmsuiuiamundanssn®
(asnsnastiuiindayalumssinguarUraning
\@iguly Doctor’s order sheet lussuunIgsziiiau
diannssiinduaslsswenuannae) Tadas sQL Tu
MINYBYS WAZLNEENT 3 AU NNTENATINFBUTIY
asldunuaidayaiesa: 30 NaUINTBNANIATIEN
TUsunsa Microsoft Access, Microsoft Excel tag
TUsunsnieNzin et
MIATITHTaYE
Y & vy Y aa a °
doyamlvzasihe: 1Hadfianssoann iheue
Wudegaz mmds wazdrudesiuuanasgiu wisu
WgUANNUANGNTENINNGNAIHFDE independent
t-test LLae Chi-square test ﬁizﬁﬂﬁﬂﬁ‘]ﬁﬂg p<0.05
Y 1% Y Ao a °
dayavaymanmslgen: lgadazenssann i
wualludasar Miwds dayadunumsinmanms
navinuaulsanen e Wudunuenuasisgni-

MIWNNENNA59 (direct medical cost) LAwA AeN
MDA lden 10513 MeTIANNiasUuaNMS
MNRAMS Avae MoIMs serdnuaulsanen g
Tugnnoswaedliuins YSudunuliluyaan
Jagtulutaudszanm 2564 lagldsnamuues
Tsawenuansudh sy MnaaunusIngeayie
LABZAUNITINNAVNG

YNANAYDIMIUTVIOMNLNFENTINUUTREUIY
wartadeifianuduiusiumsnaushanuaulse-
WeNUNa% (readmission): 1% multiple logistic regres-
sion 1tauaLua adjusted odd ratio (OR) Tuze
mml,%'aﬂ"u 95% confidence interval

2ANAIAUAIUIIBTITN

msanwilunsiusaslasinmsiselagams
nIsNMINNIANATEaIINMIITE Tunywd dinnu
MoIniguininguansil 1efl SSIL.UB 2563-
109 wazldsuayaneannlssweninaniuhnulely
gudayanrszidoudiannssiinduaagihelugin
fihmsAnen

HANITANE

1. dayam lwasgihe

fihavianaalumafnmil 202 918 winlungu
MUANLALNANNAdBINGNAr 146 T8 Tusnnuil
Wugithalsefianguas 104 919 wazgihelsalan
aanuEasinguay 42 1o

Hihalsadiadulvaagiaaniviavinny 5 U
FEAUANNFUUNZBNLIAMNNULINNMITNEL5ATio
GINA 2019 agluszau Uncontrolled fitheaulva)
laidilsmsn wazly spacer gﬂLLUU open-ended spac-
er 38 cone spacer lumswuen uanniisawuth
fthesnnnhesmilivssiadudatuaiuywaninn
maguissviiannauluasauaia lasdayamluues
1 2 nauliiuanenefuateiiadameada (9
il 1) ludnwasiihalsatanganiuizass faramde
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mand 1 dayanliuasgihe

doyamly

NYNAIUAN NYUNAFDI p-value
Hruu (Sagaz) FHuu (Gazaz)

0. fihalsnkia

1. U (58) 104 (100.0) 104 (100.0)

2. DIEIAAY (mean+SD) 13.4421.7 13.2421.8 0.952°
Wihaaegiaanimiaunnu 5 U 72 (69.2) 68 (65.4) 0.648"
Hihaaganni 5 U 32 (30.8) 36 (34.6)

3. ﬁwmui’uuauméﬂ (mean+SD, min, max) 4.1+4.5 (1, 30) 4.0£2.1 (1, 18) 0.766"

4. ﬁwuaui’uﬁLﬂﬁwﬂsﬁulﬂu%mauuwaéﬂm (mean+SD, min, max) NA 1.6+0.9 (1, 5) NA

5. 3EAUANNTULTIWBILIAGN GINA guideline
Uncontrolled 72 (69.2) 63 (60.6) 0.191°
Partly controlled 32 (30.8) 41 (39.4)

6. lsAsw
Taidi 89 (85.6) 82 (78.8) 0.841"
i (5 duAUwsN)* 15 (14.4) 22 (21.2)

- Hypertension 7 8
- Allergic Rhinitis 6 5
- Diabetes Mellitus 7 5
- Delayed Milestone 0 3
- Dyslipidemia 1 2

7. fguarinsmslin
q 83 (79.8) 85 (81.7) 0.725"
Taidi 21 (20.2) 19 (18.3)

8. gunsaimsldennuge
MDI with Open-end spacer 77 82 -
MDI without spacer 18 19
MDI with Foldhaler® 9 7

9 qw‘%
liigu udaulunsaunsigu 54 (51.9) 54 (51.9) 0.902"
ligu wazlifiauluasauaiigu 45 (43.3) 47 (45.2)

PEFU UAEngUNIINNAT 1 Y 3(2.9) 2 (1.9)
guwé 2 (1.9) 1(1.0)

. g”ﬂw‘[iﬂﬂamqﬂﬁx'm%a%

1. Manae 42 42

2. DIEYAALLSD 72.3+13.1 72.7+8.1 0.851"

3. ﬁwmui’uuauméﬂ (min, max) 2.6x1.5 (1,7) 4.4+2.3 (1,13) <0.001°

4. ﬁwmui’uﬁLﬂﬁﬁnsﬁulﬂu%uwauuwaﬁﬂw (min, max) NA 2.0+1.1 (1,6) NA

5. 3EAUANNTULTILBILIAMN GOLD guideline
Group D 25 (59.5) 26 (61.9) 0.823°
Group C 17 (40.5) 16 (38.1)
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mand 1 dayandluasihe (da)

Foyamly NENAIUAN NFUNANDY p-value
Huu (Gazaz) FHruu (Gagay)
6. I3
Taidi 26 (61.9) 15 (35.7) 0.016°
{4 (5 duAUwsN)* 16 (38.1) 27 (64.3)
- Hypertension 11 15
- Diabetes mellitus 5 9
- Congestive heart failure 2 8
- Chronic kidney disease 5 5
- Gout 2 4
7. fguaizosmslden
Y 26 (61.9) 10 (23.8) <0.001"
Taidi 16 (38.1) 32 (76.2)
8. gunsaimsldenwuga*
MDI without spacer 20 26 -
MDI with Foldhaler® 12 18
MDI with Open-end spacer 10 10
Handihaler® 0 10
Accuhaler® 0 5
9. msgmuqvi%:
GEGA Lwitaﬂgmmmﬂniw 19 23 (54.8) 32 (76.2) 0.105°
laigu udauluasaunsigu 8 (19.0) 7 (16.7)
g{uw’% 8 (19.0) 2 (4.8)
laigu wazlifiouluasauaidgy 3(7.1) 1(2.3)

* githe 1 918 01adannnh 1 lsniu

+ gihe 1 918 onaldgunsalwuensnnnd) 1 #fia, a = Independent t-test, b = Chi-square test

Uszano 72 U leafingunaasafidnuiuuaumas
NNNNNGNAIUANBENITESIAYNNGDA wann
é’ LAl 1 ) 1 X
i gihedulugaglussauanuguuseraslsaay
wnNMIMIsnlsalanganuizasa GOLD 2019
L 1 LAl 1 1 14 1
szaungy D laggihangumaassdiulnailsasiy
wazlufiggualumslden drugunsallumsnuend
nannrang d3ulvaiilu Metered Dose Inhaler (MDI)
o Y d' vV L4
wasHtanlgenUuuURause Dry Powder Inhaler
(DP) gtheaipunanaiussidauianuauynng
guiaandaaulunsaunigy

2. dayatimnulananamsldnuasgihe

Tungunasas wdrnsannsaaansasnudam
nnmslienld 279 wamsal Tusnziinguaiuas
Wu 8 wgmsal 0 279 iamanilungunaasg
wuh sulvadudamenusindialumslden Souas
40.5 s09a9Ae gthamaanuianuilalunms
Snwuazmslden Sewas 28.3 Jlhadaslasums
damuerudszansoiwlunmslden Jeeas 11.1
ndansUinmuwndinaligihaldsumsasldeni
mslasu Seses 7.2 wez Wndanslinmuwndiiie
USuiiinaneen Sasay 6.1 anudieu (ansai 2)
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Proactive Pharmaceutical Care on Ward in Patients with Asthma and Chronic Obstructive Pulmonary Disease

M3 2 miaansasnudamanmsldmlaandans Tugihalsaiouazlanaanuiass

Ussnnmemsal* NYNAIUAN NYNNABY

Huu Sewey Frunu Soaz

mqmsm'ﬁwm 8 100.0 279 100.0

1. anuuiialumslden 4 50.0 113 40.5
1Henlaigndiasmnuinaiia 4 40
MAUA/WINEN 0 39
Tenviasnunndda 0 16
Tdswiiamsznauaddiua lunssnn 0 14
Tenannnunndaa 0 4

2. JiheamaanuianudnlalumsSnmuazmslaent 0 79 28.3

3. Jhedasldsumstamueulszansmulumslden 0 31 11.1

4. ﬂ%ﬂmLwaﬁLﬁaiﬁ@'ﬂaﬂlé’%ﬂﬂﬁgﬂﬁmﬁmﬂﬁ% 0 20 7.2

5. USnwumndiitaUSuiiinzunasn 0 17 6.1

6. Q’ﬂmﬁﬂiﬁammﬂamuwmmaSuﬁéfmﬂsuﬁuéw 2 25.0 7 2.6

Lﬁalﬁ”lﬁ%’umﬁtﬂuﬂwﬁuazhwiaLf'tm

7. fihaiaanmslifiaUszasdannmslden 0 4 1.4

8. Jihadasldsumatamuduanudasanslunmslden 0 4 1.4

9. ﬂ'%nmLme‘hﬁaLﬂﬁlﬂumﬁmmsautﬁ"mjﬂmﬁqmmsﬁu 2 25.0 2 0.7

10. UinwunndiiveUSuanuinaan 0 2 0.7

* gihe 1 918 anaddgmanmsldensnnni 1 wmgmsal

= glhaunngldengndssmaunnddidaiio udnaanuianuhlalumssnmuasnslden

TasnannmslFandivinmunndldsumseansu
Sawaz 98.3 Tymannmsldenildliduuzshging
sulwalldSumssaniu Savas 78.0 (MNA 3)
Li"lmh@ﬂaﬂﬁwuﬂmmmﬂmﬂ%muﬁLﬂswzﬁﬁmu
ﬂ%y’waqms?yimﬁ'au@ﬂaﬂ WU 30882 49.6 LAFYNT
damuisugihoaidaiiiasuuvagihamnnni 1
A59 wasfifiheiidasdedofingund 4 918 (9
*?'i 4)

3. WAPANMIUIUIaMNAEEN TN UUvRRThew:
Tadedifianuduiusiunmsnaudnanuaulse-
WEI’]U’]E]‘Z%:] (readmission)

HAZBINITUSUIANINLNFENTTHUUNBKE U
wartadeifianuduiusiumsnaushanuaulse-
WA °lumwsmﬁy'qpjﬂm‘[sﬂﬁml,azﬂaﬂqﬂﬁy’u

&’ 4 1 Y 1 = L vV
13859 wuh gihangunaassiilamanaudiun
waulsanenuatiasniingumiugniosas 78
(OR=0.22, 95%CI 0.06-0.91, p=0.036) lag
JA985INDUNTNNUSHBONITINITAIUNIUDY
Tsawenwad laun szauanuquusizaslsa
(OR=2.69, 95%CI 1.07-6.44, p=0.035) LazNT
ilsaUsedrengin (OR=3.09, 95%CI 1.45-6.56,
o

p=0.003) (§INN 5)

4. GUNUMMITINE

AUNUMIINEINNAINAUINUBULTINENUIAZ

Y <~ 3’; &’ [ 1

Tumwsingihelsafiouazanganuiiaiengy
NADDIUBENTINGNAIUAN 21,063 UM 1hdz 106,877
VI MUY (N7 6)
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i 3 matinwuwnd/liduusihgihainudamanmsldavusagihe

gihainudamanmslaen

USnwuwng

Tduuziheihe

VSR

Tsa¥ia

Tsnlanganuizass

P Sewar U SeEer WU demer I Sowar

;jﬂmﬁy’wm 146 100.0 146 100.0 104 100.0 42 100.0
wudgmanmslgenuunagihe (91e) 58 39.7 123 84.2 82  178.8 41  97.6
gaNSU 57 98.3 96  78.0 70  85.4 26  63.4
HBNSUUNEIY 0 0.0 26 21.1 11  13.4 15  36.6
Tsigansu 1 1.7 1 0.9 1 1.2 0 0.0

M 4 Mnuesssasmsdsaibhavunagihe wademaun lawazilasnudymarinnslden

Hihenwudaymanmslen

NN

iy Seuaz

Tsa¥ia

Tsnlanganuiaas

1y Seuaz

U Sauar

Snuihe
ufladaymeasiihelaluasanu

Gamudsngtheadndaiiasuuvathennnd 1 A5

123 100.0
58 47.2
61 49.6

4 3.2

82 100.0
44 53.7
37 45.1

1 1.2

41 100.0
14 34.1
24 58.5

3 7.4

o

SAUMINAUNINUAUTINEUI AT

M3l 5 HazaIMsUIWIaAMuaFEnssnuuvatihe waztasedisinnudniin
Tade Wanue Tsniia Tsatanganuisais
Adjusted 95%CI p-value* Adjusted 95%CI p-value* Adjusted  95%Cl  p-value*
OR OR OR

MIvSamManNEnIsNuuagithie 0.22  0.06-0.91 0.036 0.05 0.01-0.28 0.007 1.06 0.06-7.37 0.968
WA 0.86  0.41-1.80 0.699 0.15 0.23-0.77 0.023 0.73  0.22-2.38 0.597
FEAUANINTULIBIL5A 2.69  1.07-6.74 0.035 3.35 1.03-5.26 0.044 3.89  1.04-4.58 0.044
msdilsadszrandiu 3.09 1.45-6.56  0.003 2.33 0.41-3.22 0.337 1.19  0.43-3.31 0.740
msiinmzlansniuiadadin 0.74  0.29-1.88 0.530 3.34 0.32-4.83 0.313 1.31  0.31-5.53 0.717
qw‘%** 2.73  0.96-7.76 0.060 1.64 2.68-5.05 0.592 1.38 1.11-1.73 0.034
mafigguanslen 0.89  0.41-1.96 0.778 1.24 1.04-1.53 0.047 0.64 0.17-2.33 0.495
mswudaymannmslgen 1.38  0.36-5.32 0.641 9.67 0.33-10.16 0.057 0.19  0.01-3.06 0.247
NN 1 mamsnl
* Multiple logistic regression
# mnennifihoguyvsies uazvdeauluaseuadguyns
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Proactive Pharmaceutical Care on Ward in Patients with Asthma and Chronic Obstructive Pulmonary Disease

‘HI v U Y =
MIINN 6 mmgum‘s‘sm:nw a I:/ul‘IJ'J Elbl‘uﬂ"l‘SWﬂtﬂ

Kihe AUNUMIINETIN (UIN)
NYUAIUAN NYUNADDY
NIBNA
msuaulsaneNanduInKe (admission) 360,303 385,467
MU UBULTINEN U8 (readmission) 106,877 21,063
Tsaiin
waul5INENUIaNBUIAKS (admission) 297,214 239,835
MsnaurUaUlsINeI I8z (readmission) 40,406 1,434
Tsalanaaniiiasi
uaulsanenaneuIana (admission) 81,088 145,632
MU UBULSINEILIAE) (readmission) 66,471 19,628

a 4
A58
= g L ISBAl 1 % = a =
Msanil ndrnsidrusinnuiinanimndwlu

LAl <~ 3; ngl, [ Y

msquaithelsnfiauasanganuizassuunarie
a ¥V LAl

wuudegn wazud ledaynannmsidengihammee
d‘cl 1 4 A4 U Y Y Yo [
niianueenndudou Hegligihalasumssnwuas
enfiazay denaggndes daandaenumsann
1 4 &'a} 4 = L 1 =) Al
naunhiiwui mafiundsnssiniinlumsquariihe
lsntanganuizasedinaanmsnaunanuauls-
wenwatmelu 30 W uananil wndunsds
§asaransaslamannmslEen uazfamunaues

LAl Al v | J .:‘ [ 1 o.l
maguagithauuvagiheldsgdailamniusinnu
fnamindn aunhigtheasgnimingaananles-
wenwa WumsadenudueeiunaEnsuazaNy
wasulumssnwaeeniugilauasanfagiede
RTRLN

Tudurasmslvideyaauaununng (interven-
tion) 2BNLNFUNS lAsuMsBBNSUMNUNNG Sz
= 1 LAl U 4 g Y

98.3 msAnwlunguiheuannaunihilldsums
#aNsU Fowas 91.3°° uar 93.77 FWwINNINNg
= v 4 g e} 4 [
dnmnaunihilludszmauauna dunwndaansu
4 (10) [ a [ =S e} 4
Sauay 56.0"° wazluaniganim Sguinds Nuwng

#aN3u Sasay 50.4"" dusumslidayauusih
fiheoaundans wuh gihalsalaaganuizass
Tinmssansullesniigihelsniia (Fas 63.4 uas
85.4 ) glhelsalanganuizaisionas
36.6 Timssanduuedin lusuuiidnlna)du
fihefiusagaliduiusiunmanamsUuuy metered
dose inhaler (MDI) wagalifaamsls Spacer L‘f'!mﬁnﬂ
Timananliazmnnwnaunsal fiheasualindans
numumsgaenadngneaslaslidasld spacer sIu
fuaaulferugiu Spacer iilansdiidiosmslaiithu
waz2aAamunsgaezasnuaIwuulily Spacer
nau giheasusawly Spacer DENENILENBVININ
mutiaasidaluudundsnalsuadiurhdifudadls
sosanndarihosaniulumindansisuaudunng
widslaidiaamsnlasuguuuuenan Mo Ju dry
powder inhaler (DPI) stwﬁmwmﬁlaﬁ’udauqﬂﬂa
11 MDI @nd DPI waziihaiidasmauFuenau
pIMstadiissnnenuidadiuyana MudEy 99
dipsnnngihelsaiiadiulvgargiasniivie
iy 5 T Bedifunasasquamslienisanadosas
80 lurnirilsnlanganuEasingumaaasdilvg
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A

aginde 72 T Sosay 76.2 lufidguamslifen was
weagunumsigenluwuudn g nwunared ms
ganFudayauasioiausrnandanaiatFuilss
Wasuuladdsdaslinm
mMsAnmiBeszdransAn¥ILUY Multiple
logistic regression mqumaé’mﬂiémﬁm log
Tadeihaniensilumsdnuniildnnmmudaya
UguqH (primary sources) lums@nnaumtn®”'*+
FIWAUBBNANAENN (tertiary sources) MNUUINNMT
Snwnlaniiouszanganuizais®™ dhanmeune
ANNFNNUSUUUYENU (crude odds ratio) NBUAR
WwantadanieNsiuuumuANraIgfmIuLls o
a3197 5 (adjusted odds ratio) tilplHlAANNFNNUE
sstadeiifinadosanmandumnuaulsimennad
FNAUMINNFIN I IAUTIIaMIL s TsNUUTa-
Kihe
Thisiifinadesanmandudninuaulsinemng
ilugthelsaialumsnmil Taus msuduams
WaznIINUUVBRNE (N SEAuANNTULTIEIlIA
wWarMINEAUWANITLEe) F9AARBINUNITANE
neunthillugthalsafionnnduaigaingrutaya
Cochrane ST wimsfAnniliietasmaug 36 M3
Anwwuh e Aadadeiifienuduiusiumsnau
wnueulsswennai? Tosiitayalugihalsaiia
Wineng 1-5 T wudh ivavdadasdemsmiuans
Tsdia 0.70 uh diaifieudumeens® luansi ms
ANENNNENIFOLUEMNINAUTUITANANT LULATD -
INIAWBINGH WU STAUANNTULTRIlsa liTine
udiiiayarmmainm ™ dugihalsalangany
Fasvlumsfnmil wuh ssduanuguusiadlsn
wazmailssiaduianuauyvi danuduiusiu
sanmandumnuaulsameninad Tasmsuiunams
waznssnvuvatheianuduiuslumsanmsnay
dhanuaulsanentnadily 28 Fundshimneeanan
Tsswenatiissnnamsmizu lumwnuuasly

naugthalsaiie ualidivesanlungudihalsalan
2ANUEDN
= &,Q 4 . . .
M3ANNUIALANAUUY multiple logistic re-
. = ] ) = e = 1 )
gression 34 laatUSauLieununamsantdIulna)
MLATIEWUUU binary logistic regression N3ANHING
PRIMINLNFENSIAUSUIaMUndEnssule laanse
WINAATNLANINMSANENUUUU Binary logistic regres-
. < [ v o = & P '
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Abstract: Previous studies reported that pharmaceutical care in out-patients can reduce the incidence of hos-
pitalization due to asthma or chronic obstructive pulmonary disease (COPD) exacerbation, but some of
them were still admitted to the hospital with exacerbation. The aims of this study were to investigate drug
related problems (DRPs), the impact of proactive pharmaceutical care in in-patients to prevent readmission
within 28 days after discharge, and the factors association with readmission and readmission costs. It was
conducted in patients with asthma or COPD diagnosis who admitted at Warinchamrab hospital. They were
classified into 2 groups (146 patients each); the experimental group received the proactive pharmaceutical
care from October 2020 to March 2021 and the control group received usual care from October
2019 to March 2020. DRPs and costs were analyzed by descriptive statistics. The impact of proactive
pharmaceutical care to prevent readmission was analyzed by multiple logistic regression. The results
indicated that 279 DRPs were identified in the experimental group whereas 8 DRPs were founded in the
control group. The most commonly found DRP in the experimental group was non-adherence (40.5% );
98.3% of the DRPs interventions were accepted by physician; 49.6% of patients with DRPs needed
pharmaceutical care at ward more than one visit, and 3.2% was referred to primary care team. Proactive
pharmaceutical care in the experimental group decreased odds of readmission compared with the control
group (OR=0.22, 95%CI 0.06-0.91, p=0.036). Readmission costs in the experimental group less than
the control group (21,063 baht and 106,877 baht, respectively). Providing proactive pharmaceutical
care on ward in asthma/COPD patients reduced overall hospital readmission and costs. Proactive
pharmaceutical care should be continued for long term study and increase the efficacy of patient care

service with the primary care unit.

Keywords: pharmaceutical care, proactive, asthma, chronic obstructive pulmonary disease
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malsziliung WINMINASTIULAN (n = 101)  WUINNABUFUBNSD (n = 101)  p-value

szaznamMsulana CT (W)
mean £SD (min, max)
CT interpretation 19.6 +11.3 (6, 65) 12.4 + 4.9 (4, 30) <0.001
DTCT 43.8 +16.8 (13, 123) 35.1 +13.2 (10, 119) <0.001

Snugithe g (Fewa)
CT interpretation <20 W17 68 (67.3) 96 (95.1) <0.001
DTCT <45 Wi 67 (66.3) 89 (88.1) <0.001

CT interpretation = CT initiate to CT interpretation time, DTCT= Door to CT interpretation time

(p<0.05) a"m%’uQ’ﬂ'sﬂ‘['iﬂLﬁaﬂaaﬂiuaumﬁqam W NABUFUBNLST 8038 CT interpretation 84 7.2

naulasumssne biuaneeny fistautinadma il (95%CI -9.6, 4.8, p<0.05), DTCT 84 8.7

896 (p<0.05) lagdulualasumssnsnmemsld WA (95%CI -12.9, -4.5, p<0.05) uaz DTN a0a3

iee Sasaz 73.2 (5T 3) 15.9 W19 (95%CI -27.2, -4.6, p<0.05) aAa9DEN
NN IWALINSUUaNENW NCCT brain o8 HuadAynNana (52497 4)

d’ o Y -~ = L
NN 3 WHaNIIINW) Qﬂm‘[’m%aamaamawm RYUNIU

Ischemic stroke éﬂ’mﬁv’wm (n=161) MAIFIUGN (n = 81) ABUFUBISY (n=80) p-value
Hruu Gogay) Funu (Segay) Hrunu (Gegay)
165u rtPA 90 (55.9) 44 (54.3) 46 (57.5) 0.752
1a5urtPAwas MT 3 (1.9) 0 (0.0) 3(3.8) 0.120
16%u MT 2 (1.2) 1(1.2) 1(1.3) 1.000
DTN <60 min 46 (51.1) 17 (38.6) 29 (63.0) 0.034
DTN 67.8+28.0 75.9+32.3 60.0+20.6 0.006
SICH 14 (15.2) 9 (20.0) 5 (10.6) 0.254
Hemorrhagic stroke (n=41) (n = 20) (n=21)
Conservative treatment 30 (73.2) 15 (75.0) 15 (71.4) 1.000
Surgical treatment 11 (26.8) 5 (25.0) 6 (28.6) 1.000
craniotomy /craniectomy 9 (81.8) 5 (100.0) 4 (66.7) 0.455
ventriculostomy 1(9.1) 0 (0.0) 1(16.7) 1.000
aneurysmal clip 1(9.1) 0 (0.0) 1(16.7) 1.000

rtPA = #N8zN8ANLEDN, MT= mechanical thrombectomy, DTN = door-to-needle time, sSICH = post rtPA symptomatic

intracranial hemorrhage

P o a % <
MIINN 4 NANIINEUUD mswdamammaﬂmsﬂ(ﬂaum LC‘IB{HNENIG] ‘c’lal"lil,l,‘l‘!’J‘Vl'NtL‘lJUG’IEl‘lJ dUBILN

FUNDUNTINE Coef 95%ClI p-value
CT interpretation time -7.2 -9.6 - -4.8 <0.001
Door to CT interpretation time -8.7 -12.9 - -4.5 <0.001
Door to needle time -15.9 -27.2 - -4.6 0.006
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Rapid Response Computed Tomography Reporting Protocol for Stroke Fast Track
in Phrae Hospital
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Corresponding author: Bootsayarat Siriya, Email: S_tuti@hotmail.com

The purpose of this study was to assess the outcomes of rapid response reporting protocol for stroke
fast track in Phrae hospital compare with original practice. This study was a historical controlled study.
The samples were 202 acute stroke patients who entered stroke fast track protocol during October 2023
to May 2024. The main activities were (1) retrospective review of 101 patients who received original
practice and (2) prospective study in 101 patients who receive new develop rapid response reporting
protocol, using rapid CT report form and ASPECTS/pc-ASPECTS check list form. Data were
summarized by descriptive statistics; and to analyze difference between groups, Fisher exact test, t-test
and rank-sum test were used to analyze outcomes of rapid response reporting service using linear
regression, of which p<0.05 was considered as statistically significant. It was found that the rapid
response reporting protocol for stroke fast track significantly reduced CT initiation to CT interpretation
time for 7.2 minutes (95%CI -9.6, -4.8, p<0.05), door to CT time for 8.7 minutes (95%CI -12.9,
-4.5, p<0.05) and door-to-needle time for 15.9 minutes (95%CI -27.2, -4.6, p<0.05) and increased
the patient who received rtPA in 60 minutes from 36.8% to 63.0% (p<0.05). We conclude that rap-
id response reporting protocol should be favorable strategy to improve door-to-needle time for acute

ischemic stroke patients in stroke fast track in Phrae hospital.
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& v = .. . .
N90BEINIUIAUW (antimicrobial resistance:
AMR) Wudamszauiszma uazszaulan™ ms
MIuANMAUgUamslgenaIugaznadmanzas
(antimicrobial stewardship program: ASP) LﬂUﬂaQﬂg
niklumsaamsmsaeencnugazn Niithnangly
k4 v = 1 o I PN
aanislderdiugagnloslididy waziin
Usedndawzeansinwlsafiaa nagnsnani
Uszauanuadnsa fa stuumsvasyidnaumslden
wWianunumsamasauwuulliemihussmsazviay
QJ YV = o w v ad
naudaya lasfinfnuguanslgendfiuzvadlss
WENUIA FUTENBUAIEY UWINNE UaELNTBNIHLZEIZ DY
v a &’ o v A aa
oulsadae mmsnunudeyemsldendjiue
Tungudhvang nuusInAulssliuanumie
anlumsdalden manuenalimanzannazinms
unInuzuarfamNUszUNaaNENIAATn Y
Tsanenwagsunslafinszuviumstaaumsly
a ] [ & 124
anlpziuzeuquagrutussuy Nawad w.e.
2555 ZumssmuiunuuuudEgy Aaiimsnuns
kA4 v ac LAl d [ Al
dayemsldenufinsludihaudas e vasnngithe
Tmheaannnlsanenuaudl Fedenaliliannse
mugumnumsldenlalosmmzmslsuildsunsa
kA &I kA4 ] cql’ [ gj = Y
mslnassmnuiamutoud aanuislanannszuy
mMsuszifiumslden (drug use evaluation - DUE) su
wuulvd auddauiivney w.a.2563 dnsiiiu
a v aa] cl LAl LAl
Msuuy DUE (3930 anenamsidisuithauunayta
d’d v ﬂ' o w v ac
aousniimslden wamuanmiumsldendiiue
o o LAl = a = U a
dhwmsugthelu Taefivananaingw sandszdivues
[ Al d’ L s ac a &’
numumssngiheilasuendjiussiiaaangnd
v [ c: g 4 acy 1
e Tudud 4 Juldeeamsliendgusnnne ue
wuglassalunszuvaumsmsiaasendayagioe
P [ Ao v v [ v =
tasnnidunseuiumsmsnauteu nauuayah
< L |l L4 4 Vv 1 kA4
Wudaytiuadnnunamsaivaslgnaaaudiemnn
swdvdasldanuideimaresndrnslunsana
kA4 Y Y
dayannuilngihauazssuussuuasaumaredls

WeNUIa (hospital information system, HIS)

msAnmnuanauaasliiulselanizeims
TFszuvasaumadiannssiing laun relsns
yhaugzangy duammwaasiayagthe aanm
Tumsiudinienas iwenuansolunsidnas
doyairsuasdralunisianinuazandula
wasuulasmsdnm Teathisiidduiige daanu
R R NI LR NPT Y RN CEATIT A

mdeiliiagUsssdiewannmalsiiums
THendhugadwnuudgniifivssansmuwlasussgnd
Tfssuumasumne alimsdaniandayarie
dmsumsenudeudihe Julldazaintu lHnm
3089 Fazdenaliansnh DUE degnldasaed
UszAnsmwanniiu

BMIANY
sUnvudumsiedafuinms wialu 3 szoz

4
v a

A1

szai 1 Anwdayvnlusifiuny Proactive DUE
LUULON

sz 2 ihimimusnudlauasiennszuud
Proactive DUE wuU %3

svaEd 3 AnwraswEMsMEiunuSsuiey
32WINMS Proactive DUE LWUULAN (1 Hu0N 2563
4 31 AAIAN 2563) Proactive DUE wuulusl (1
NQUIBY 2565 T4 31 WOUNAN 2566) waztlIau
\isunaanslugaitlaidl Proactive DUE (1 figune
2564 B9 31 WOHMAN 2565) FENGINANLAA
seeradlsalaln-19 ludinmsimdivau wWssu
WgUNUNISHSEUU Proactive DUE wuulud (1
NQUIBU 2565 D9 31 WOHAAN 2566)

namsniidnm fe sUfFusmuquaiodo
I 9 ams lown (1) Piperacillin/tazobactam,
(2) Meropenem, (3) Imipenem, (4) Ertapenem,
(5) Vancomycin, (6) Colistin, (7) Tigecycline,
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(8) Ceftolozane/tazobactam wag (9) Ceftazidime/
avibactam

¥V d' vV L= = vV

dayandastiuinluwuudssidiumslden (DUE
form) Usenaumie dayarthy MTINAY Katwz-
e enenuyadnilyd sunaen wguamszaldendiu
SREAY

FUADUNIANE

[~ o X

Uy 3 seey ol

szagi 1 AeNAUamanmMsmiiiuaeu Pro-
active DUE wuuidin laglddayanamsdiiiuny
5EWINTUN 1 HUAN 2563 4 30 AAIAN 2563 LIND
W AIUSZUY Proactive DUE wuulua Taans
Ussguiinanazimdn loun uwndargsenaas-
lsafae 1 AU LNEYNT 4 AU UNATAMSWNNE 1
AU WeNIaMUANLIAAALED 3 AU U 3 A3 Lag
Useiduadunelaun asan 1 Buae wazaumaUMS
Fuliunu Ieneidamnine luuaazaunay wazm
Bunladaym asah 2 AaamumsedUsneanasen 1
wazmUymngaiiaguaziauamaud laiindy a5ad
3 uaasravaun lrdumuazihaus logaunaums
1 Proactive DUE WUULAN H6Ni

LA 0‘1 v 0'/ v ad

1. unwndgaalgenasldendjiusaugy nsen
¥V a vV
dayameua luwuulszdiumslgen

2. LAFBNINFURABB UMY DUE 16138088380
UV HIS tamsasiadauete

3. MmsUszliuuazfamunsldensiunuiiu-
ananINTW a adeare

4. wdnsluiinavany Augihiaustoyaves
v [ aa o Y g w
gihelaun wamsitiads masnwn measlden Tos
Auanazmminazunulsaiiuenaumanzauly
mass ldenufaiue

5. LAFYNIAFUNAANS UWasTIENUNAGDAME
NITNMINFLNTINWEEMIIUA NN 3 Lhau

115¥ Proactive DUE lumsiasil vhlasiiu-
avenanIndn Fusznaulumeanasuwndlsafiade

wasnsfisuiavausilsainda dninaiamsunnd
LLa:wawuwaﬂauquTsﬂaﬂL%a Togfinaananazi
wihfidemumslienufdueilivnzay wuuld
Franth wasiimstihmsiasuulasmsdnmad
ﬁ’uﬁﬁ’uslmiuwa@ﬂm (Prospective surveillance and
concurrent intervention)

szezi 2 dhamiinunnszesd 1 anudlauay
W32 UY Proactive DUE wuulwa Taaiinsufus
maseail

2.1 wummssmﬂﬁﬂuLmeqﬂﬁﬁaﬁtﬁ'mﬁaq

ﬂszﬁmmummﬁmﬁuémﬁu (brainstorm) 14
mMananlungugiumsdny w@anuuuanie
1129 16uA §il$209h Proactive DUE ldun wwnd
maqsmam%’[iﬂam%a 1 U LNEBNS 4 AU UNNATIA-
MIUWNE 1 AU wmmamuau‘[iﬂam%a 3 AU

USnmUnIzMInauiItaaslsaweIualuns
Uszaudayartheannszuu HIS Aumsiasendaya
Jihglumsuszsiiumsldenaagn

WALNUAZNABBITZ UL Proactive DUE WU
vl wosBanhanufiasiadie 1 Nguau 2565

szaehi 3 ANHINAANSYBININIZUY Proactive
DUE wuulua

waawsnAn laun JzEEMUazANNNAdlY
MITIUTINGBYS ANUATBUAINVBNIMIAAMNINUAE
Uszidumslgen Tea3suiauszninmsy Pro-
active DUE WUULAIN NU Proactive DUE wuulvai
dvsunaawsneediinuazUsinamsldenufius
msilSauiiauszninemslifl Proactive DUE nu
Proactive DUE wuuluy

Ussnnsiannia gihaldsusnfinuzauny
#ieaa 9 Nams luszuhadnwnsnnlulsawenuna
guns Tuszwhradininwmlulsanenuagiuns
STHNIUd 1 TNeN 2563 B9 30 WOHMAN 2566

3.1) 928EAUATANNYNABILUNITIIUIIN
RHE
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nquagniidnm de fiheldFusfdue
MIUANTUARG 9 TIIMT nawinaEan Aa 1) Hihe
fifiony 15 Tiuld uasldSumuiuseuauuuy
donialoviionialy o nems aghatios 4 Juduld
(ipsmnsenainzidedinanud 72 Falu) el
dasanda giheiilimunsadamumainmnld Tas
Tidoyasevinaiuil 1 funen 2563 - 31 woumMaw
2566

fnnwnengumasiianza Taglgasms
fnnu® Gl

n = N
1 + Ne’

analszng A giheilFenufiuzaiugu
Uszanm 2,000 Madatl MANuAMALAAaUBAING
shasemmualdil 0.1 Tdhnunduiaseiivang
dudszanm 96 98

3.2) ANNATBUAQUIBIMTAAMNUAUTELEY
mMslgen

naudageiifnm wazinarinadaidan
WWennua 3.1 laswSautisuszwinemslgdssuu
Proactive DUE WUULAN (1 JUIAN 2563 09 31
AAN 2563) AUSTUU Proactive DUE wuulud (1
figueu 2565 89 31 WOUAAN 2566) Lilaend
aonumsalmsunssznevadlsaledn-19 Feldle
@uiluns proactive DUE 3ufufianzesns
wWisusunasnain ludanaiasnamuaziuiu
SEZIAINDULAZWA LAY

3.3) waawsnNedinuazUsnamsldenuiiug

naudageiidnm wazinarinadaidan
Wenduda 3.1 TeawFeudisudslsaladio-19 Ml
UV Proactive DUE WUULGN (1 1Queu 2564 B4
31 WOUMAN 2565) NUBAIWAIUITZUU Proactive
DUE wuulwval (1 fgueu 2565 69 31 wgumey
2566) SLUsHAENSMIAATNAFNENAD F0UEMN
AAUAWINE (ﬁﬁu Taidau wasLdadIn) dusudsunm

mslgendfiuslamualiaglugrastsinmen
Tosdsduiumssnnaaiu (defined daily dose;
DDD) 618 100 Use3In3-Tuudu wazyad (Un)

NMIRUTINTINGYE

Tumsanmszezi 1 uay 2 FIWNINYBYINN
fuiinmstssgn Finsasdaavasdaminuan
MUY Proactive DUE WUULGN 578 DNYBLEUD
Tumsudladaumuaznseanuuy “DUE form wiau
1% msdnmseai 3 FIUTINTBYINNNTIELT Y
fthely szuy HIS waslsawenwna Tu DUE form
“DUE form wionl#” fafinsazdaanasiayaimly
pasgfithe MmeItiadalsn Msaameissduanms
MSAUIUMSYNNUYRILA creatinine clearance lag
1%ga15 Crockcoft-Gault MINENUNAANN 1289 %8
daenufFue madalen wanalumsdslden Ysinm
MILBEN SLELNIMTLBEN NSADUFUBININADUN
msUSuasumssnmumuuzshyasiinavsn
TN UBLHAINSMIIAE

GUSEHE N TIUTININMTTUNNRIUGTILS
AUAUATLVIUMSLaE IFUNIULUUMLBDLELH e
Wund 519 wazfiaddnd

MIIATITHTBYE

Anmeitiayadeattdmssann dayaiildan
mavaUssganiveiensidymuazainguasam
NNMIANHUNIU Proactive DUE LUULAN 1N eu
aqﬂL%\iwssmummﬂs:Lﬁuﬁy'umaumsvh Proactive
DUE §SUNAANS LU UIZEI@IMSINOIULTA
waL?Juﬂ'wLaﬁlﬂu,azehul,fjmn,uummgm (Mean, SD)
wihaly 1i: Juf Wlsuiesuaieddd Paired
t-test AINTUHBAWSIIUANINGNABY ANINATULIU
ANNAIBUANMSARMN uaasnatiiuuIunas
Sogay (WSauLguMEED& Chi-square MVUATLAU
Wedh@uasden p<0.05

ﬂﬁﬁﬁ'ﬂﬁaw%wmﬂémﬁ"saﬁw

mAseiilasumssusesnnamenssumielu
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HANIIANE

womsAnm wisaaniiu 3 szazenutuaauMS
ANMILUY Action research
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wuuidia wuilymanmasiiiunulu 4 suaeudsil

dumaudl 1 madumnaeagths wulym ms
Fumaeiegiheilduslinsudiu msdum
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wgagua idudasssihlafivludssdiu

duaauil 2 mswedsndayagthedniuns
Usziiiumslden wudam

- masgndayalinsudiu ldidudagiu laun
21M3 MY WaWILEe @ Lab CBC 614 ) @
mahouasdu la Tesmwsnanzie mufinus
g3 endildusm UseTausien

- Tssasmuu

duaaudl 3 seriemaanadeugthe wudam

- mamsnenuayaiindulumalssiums
en
doyaildlinsudu waslidiudagiu

kA v d' 4 ] v
Rk iwLaawuqu'immlmﬂalumu 09U

msuuzihzineeligndes amdmuIums
aouwaslamuanms Cockeroft-Gault R1FlUMS
AMUIUVUINEN

Tuaouit 4 ’luﬁy'umaumsaqﬂwa nutym 210
LUUMSUUTN LLa:mﬂﬂﬁsmmutLaza§ﬂwa‘ﬁ'L?Ju
Tagtiu Liasudiu uazarin

szazh 2 wilvwaswauszuuily Proactive
DUE wuulwna

Uszidudayninunnszesi 1 Henumsanm

A v = a aa Aa Yo o
egathe fn e endjiruznaamulanui ns
[ = 4 PRl 574 [] <
Jownssadayarihe Tladayandnnals uasasu
§21 MIMUIUMMTINOUBBILAMNTNNST Cock-
croft-Gault SEUUMSUUNINDNE F20In AI8TZUU
AN BSHANKEIUAUM I BYAUAU TN
8 excel pivot table l@thannanlagsInAanunu
ansauna Tumsdsdeyagihennssuy HIS uay

Vv I I v 9/,, <~ a
#5190 “DUE Form w3awl%” vsauvufaamu DUE
AMR Round 641
d: = Y S v d'

1) Be-ana wwa 818 Anethe walies Junusn
Su ovmsnahany MR

2) HANTIANNEANUHUANT complete blood
count (CBC) M35¥9112846U e albumin electrolyte,
INR uaz Hauwzgafisansanidudagiv

3) enilesu TunSuen szuumnuuwIui

YV a o d' YV 1 ld'd i\

lasuendfdaus wazenilasusruninadanis
Usziliumsioda eniuateannsld endildlunie
InQ# Inotropic drug enNNUHATENAUENUJHIUh
15U wu nguenaiiasead (steroid) enantin &
Snwnlsanv Norepinephrine, Warfarin BNULN
< 4
Wueu

4) szuuminumynueadle CrCl muaums
Cockeroft-Gault Tumsusuzmnaenaula

Tuszuumsy Proactive DUE WUULAN LASYNS
IATENTBYNINTEUY HIS 2a9lneNIa LiNaAn

4 LAl J t-:! Vv a
aandayavasyihaudazneatlulu DUE mdaule
QUayaiiazinYaIUATUNNINIYD WazaBITiUTIUIUIY
.q' v = o 1 o o [ Vo
nlaensndadmnaummsnnuealadmiugihe
udazse v lildnmmnnuazdayasinaslalinsu
DIUNIBDUNMSHONA WALNDIMIFINUUUAANIN
DUE wuulud ¥383an1 “DUE Form wiauls” i
mawsandayarhlaleglaninaeurithely (admis-
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a a 4::9/ < Y
ansonnludaanundeayadutagiuuasasumn
v Y Y =1 t:‘ Y LA
it sanmlanufisaanadsngihauunarihe

Seezil 3 NAdWSMITALTUNU

3.1 GNUILHLNNILALANINYNADY

M3 Proactive DUE WUUL@NINII638NT8Ya
MamMsanuunnasluwuunasy we Proactive DUE
wuulniademsivdayadalud@ainssuy HIS 159

v @ v 9/,’ o Y ﬂ'
WeNUa6Ie “DUE Form wiawled” Snnugihan
ﬁﬂmumﬂ%mpﬁﬂaﬂ 96 18 WUNILYLIA NBU
wan TEnanads (SD) @asiewinnu 11 W9 6
a =1 v W [~ a I
N (6:25) viaanannanaatdu 36 U (0:21)
UONANNUBENINEE AN NEDA (P-value< 0.001)

INSUMUANNGNABY ANNATUIIUYBIYDY
WU TogsINua) ANNYNABNATUMIUYBITBNALN
JUANNIo8aL 35.42 NAUNMUY Wuspsay 91.67
pgiitadhaneadd afasanudazdseidu wu
NNMIAUNTDYANUNANTLNIZLTD LRNNTUIIN
v ) YV < v 1
380z 82.29 ¥9NWIULIE 1UuTpear 91.67 W

o W a

laifidadagyneadd snsudayamsuaninaniiu

1’37] NTBABEN MIMUIUNITYINIUY ENIGI N1335Y

ac t4 o g ‘N' v g ‘Q' ‘d‘ v !
AU IEMs e Snuiunlaen TuEn ilden-
Ugue lugnnauiannianuesuiiueeedays

1NeN3P8aY 30.21, 23.96, 6.25, UAY 34.48 N
10U ualald “DUE Form w3awld” wul anu

v v A X g v
AsUMINYBNBNaLNNEuTUSaEaE 94.79, 75, 100,
ez 96.88 MNAAU UazNUgdAYNINEDH AIUTAI
Tumsni 1

3.2 NUANNATDUAINUDIM IAAMMLAzU LY
M3 lgen

1 v “ v 9/,’ l;'

Wu MslE “DUE Form wiawld” shansouiia
ANNATBUAGNEBIMIAaMNLazUssiumsldenla

a a v & v
NNPNRAESoEaz 45.84 (Uuianay 90.34 laave
fthefifimsim Proactive DUE :niga laun va-
Y Y ‘U LAl L4
wiheangsnssu venthedasnssu venthevunales
n3sx verthewze wasvagihavindagnssnmu
MOU AIUanIlum NN 2

J 91“ k4 91” 1 t4
WU M3l “DUE Form wiawls” falvisnanse
o - 24
USuenifusviilugduuumssangndiiuauas
. v 1 v IS4

(de-escalation) l@annduaniagas 19.48 WuSezay
33.23 WNTUNNYAENLUBINNTLHZONATU LINNAY
nn3eear 5.49 WuSeeaz 9.42 adrlitadaunms
906 wazanmMIayNG lgeninda 1n3eeaz 61.70
Va3 088z 47.38 A NNUEHIAYNNEDH AIIITN

=h.

3

ﬂll k4 K = J v L « v 9’,,
AIINN 1 32PSLIFT MINANABILASANINATUDIU Wisuiaunau-¥aan13nmu) “DUE Form wsauslm

Proactive DUE WUUL@Y Proactive DUE wuulwal p-value

(N = 96) (N = 96)
naﬂuﬂxumaumsm%ami’aga@ﬂmLwiazsm WiHni deds (SD)* 11:06 (6:25) 0:36 (0:21) <0.001
ANNYNABY ANNATUMIY, T (Sa8az) **

ANNYNEBIATUMIULAETIN 34 (35.42) 88 (91.67) <0.001
ﬁwuuamwamw:éa 79 (82.29) 88 (91.67) 0.486
ﬁmuamwammhwau%asiamﬂﬁ%mz 29 (30.21) 91 (94.79) <0.001
MIMUIUMI¥NNUYBala creatinine clearance 23 (23.96) 72 (75.00) <0.001
(@99 Crockcoft-Gault)

szqwmmmuaﬁ%‘mﬂﬁm 6 (6.25) 96 (100) <0.001
SnuSuitlden Sudy *?;lé'mﬂﬁ%mz 33 (34.38) 93 (96.88) <0.001

* Paired t-test, ** Chi-square test
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lﬂ' a Y = 1 o G L4 “ kg 9-’”
OIINN 2 ﬂ'ﬂNﬂ'ié]Uﬂi!Nﬂ'ﬁGlﬂﬁ'lNﬂ"l‘ﬂ“ﬂﬂ'l Lﬂ%ﬂumﬂunauu,a:mmm'iwmuﬂﬁ DUE Form W'S’f]&ﬂ“ﬂ

ANNATBUAJNMITTI ABUWAN

VAW

Proactive DUE

Srnugihe MU round Foearh round uduEhe S round TaBaL round

SR 1948 893 45.84 2432 2197 90.34
Suunmuvagithe
81gINIIN 1141 496 43.47 1112 1022 91.91
Aaanssuy 286 125 43.71 409 388 94.87
Hihevtinagsnssy 165 104 63.03 345 301 87.25
NeiS 123 43 34.96 139 110 79.14
Hihentindasnssu 35 23 65.71 124 115 92.74
gUuAMARNEAY (trauma) 54 22 40.74 58 53 91.38
INgAgUALIe 6 5 83.33 47 43 91.49
TsAvaanidananad 7 1 14.29 41 37 90.24
suumataudaanie 35 14 40.00 36 33 91.67
Adingameguszuuiila 19 8 42.11 34 31 91.18
p05lsUdnd 28 19 67.86 21 14 66.67
au9 58 33 56.90 66 50 75.76
M9 3 MswushmMsUsuasue Wisuidsutauuaznainsiannldlu DUE Form wiasld
msuuzthuay/vaauSuasuen AauUN@W) (N= 893) waanein (N= 2,197) p-value*
e % N %
De-escalation 138 step down 174 19.48 730 33.23 <0.001
Escalation 34 3.81 81 3.69 0.875
ﬁmsmmqmmLﬁmmﬂhiﬁiiaﬂa% 37 4.14 88 4.01 0.863
ﬁmammqmmLﬁmmﬂszﬂmmmu 49 5.49 207 9.42 0.001
Switch to oral 28 3.14 25 1.14 <0.001
auu@lgenda 551  61.70 1,041 47.38 <0.001
Bu9 20 2.24 25 1.14 0.021

* Chi-square test

3.3 HaawsnNAdlnuazUTInamslaenufiue
wuhlugiifiszuy Proactive DUE wuulua &
Fodnmasgthedfianusmniausmhedau (Im-
proved) 3888% 79.20 WelurNdounsailsa-
Te30-19 Aluisvuy Proactive DUE §i3ata 76.35

UALFOUMNLTNTIN 50802 15.38 UALIDURL 14.16

MNAU uazliunnaaaiitadAunNade e
amslifiduwuhiemuuandadiy aeglsions ms
Anwiliitasiie de lififayadudsiiaradulage
muiidsadaaimamaaddinuasgiheluudasnga
Wisuiiisy 1wy 218 sEaUANNTULIITENLSA
Tsnsimnsanzunsngau
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6.20 (3a8ar 35.71) yameNUfFiuemuaNanas
I~ v v
0 17.64 WU 14.27 UL (52882 19.09) Waz
wazyamMeNUBuemuaNRdgGany (VM) ana
N 2,790 U W 2,405 (anaedaeay 13.08) A4
MINN 4

el

NNMFIFEUUY action research LNBWALNAS
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U Proactive DUE WUUWGIN WUT) einananaad
JayyiinnnnseuiIumMsIaasendaya nande M3
Jawdaadoyatiulinmmnu uesdayaliasudu
wazldiutagiu e dambedalumsria
Feaaandasfuduuzinnagnslumsiuniaums

Usziiumsldengudmunulsnfadaanizawsn 1
wuhJaymvanaesnsmmsuseliunisldande
g ke vV L = k4
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Abstract:

Development of Proactive Antimicrobial Drug Use Evaluation Using Information Systems:

a Case Study of Surin Hospital
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A key strategy in successful Antimicrobial Stewardship Programs (ASP) is implementing a
preauthorization system and/or combining it with prospective audit and feedback. Surin Hospital
developed a proactive drug use evaluation system called “Proactive DUE” involving a multidisciplinary
team on the wards. However, obstacles were encountered during the preparation of patient data for the
review team due to the complexity and time-consuming nature of the process, leading to incomplete and
inefficient proactive drug use evaluations. This study aimed to develop an efficient proactive antimicro-
bial drug use assessment by applying information systems for proactive drug use monitoring. This study
followed an action research methodology divided into three phases: Phase 1 involved examining the issues
with the current Proactive DUE. Significant problems included lengthy preparation times and incomplete
data. Phase 2 involved addressing these issues by creating an automated data extraction system called
“Ready-to-Use DUE Form.” Phase 3 assessed the outcomes of the implementation, including the time
and accuracy of data collection, and the comprehensiveness of drug use monitoring and assessment. The
results showed a significant reduction in data collection time from 11 minutes 6 seconds per case to
36 seconds per case. Data accuracy increased significantly from 35.42% to 91.67%. The new system
increased the coverage of drug use monitoring from 45.849% to 90.34% of patients receiving nine con-
trolled antibiotics. The rate of antibiotic de-escalation increased from 19.48% to 33.23%, and the rate
of drug discontinuation due to completed duration increased from 5.49% to 9.42%, both significantly.
The amount of controlled antibiotic use, measured in Defined Daily Dose (DDD) per 100 bed-days,
decreased by 22.47%. This study demonstrates the benefits of developing information systems for

proactive drug use evaluation, resulting in effective control and management of antibiotic use.

Keywords: proactive drug use evaluation; proactive DUE; antimicrobial stewardship program; defined daily dose
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Abstract Endovascular aneurysm repair (EVAR) is currently the main therapeutic intervention for abdominal
aortic aneurysm. The present study aimed to evaluate the incidence and perioperative factors associated with
perioperative complications in patients who underwent EVAR for elective asymptomatic abdominal aortic
aneurysm. This retrospective descriptive study was conducted in patients with asymptomatic infrarenal aortic
aneurysm who underwent elective EVAR at Siriraj Hospital between 2010 and 2020. Demographic data,
procedural data, anesthetic data, and perioperative adverse events were extracted. The primary outcome was
the incidence of in-hospital perioperative complications. Multivariable logistic regression was used to
determine perioperative factors associated with perioperative adverse events. A total of 427 patients with
asymptomatic abdominal aortic aneurysm who underwent elective EVAR were included. The mortality rate was
1.29%. The incidence of perioperative complications was 23.9%, with a total of 169 adverse events. The most
common complications were wound hematoma (7.0%), acute kidney injury (6.9%), and hospital-acquired
pneumonia (4.7%). Multiple logistic regression identified factors associated with perioperative complications,
including pre-existing arrhythmia (adjusted OR, aOR 3.84; 95%CI, 1.74-8.49, p<0.05), anesthesia
duration of more than 4 hours (aOR 2.25; 95%CI, 1.31-3.88, p<0.05), general anesthesia (aOR 2.06;
95%CI, 1.19-3.54, p<0.05), and maximum aneurysm diameter of more than 60 mm (aOR 1.88; 95%CI,
1.12-3.13, p<0.05).In conclusion, the incidence of perioperative complications in asymptomatic abdominal
aortic aneurysm patients who underwent elective EVAR was common. Optimization of preoperative conditions

and avoidance of modifiable factors might prevent postoperative complications related to the EVAR procedure.

Keywords: perioperative complication; endovascular aneurysm repair; abdominal aortic aneurysm; anesthesia
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Introduction

An abdominal aortic aneurysm (AAA) is a major
cause of death and disability in adults. It is often
asymptomatic until rupture, which leads to delayed
diagnosis and treatment, and carries a mortality rate
of about 85-90%". Therefore, the key principle is
to diagnose and treat the aneurysm before rupture
occurs.

Two methods are currently used to repair infrarenal
abdominal aortic aneurysms (AAA): open repair and
endovascular aneurysm repair (EVAR)”. EVAR is a
less invasive procedure and the primary treatment for
AAA. It reduces operative time, blood loss, transfusion
requirements, intensive care unit (ICU) and hospital
stays, and mortality

compared to open

repair®®.

Perioperative adverse events are associated with
various factors, including patient-related, surgical-
related, and anesthesia-related factors. Perioperative
complications following EVAR may include systemic
complications and device-related complications'®.
Perioperative complications from EVAR ranges from
approximately 11-31 %> and included neurological
deficits, myocardial ischemia, renal failure,
hypotension, and device-related issues”. However,
evidence on the role of anesthesia-related factors in
these complications remains limited®®. This study
aimed to determine the incidence of perioperative
complications and to identify associated patient-,
surgical-, and anesthesia-related risk factors in
asymptomatic infrarenal AAA patients undergoing

elective EVAR, with the goal of informing early risk

stratification and preventive strategies.

Methods

The research protocol was approved by the
Mahidol University Institutional Review Board (COA
No. Si 632/2021). The study period was from
August 2021 to October 2023. This retrospective
analytical study included patients with asymptomatic
infrarenal abdominal aortic aneurysms (AAA) who
underwent elective EVAR at Siriraj Hospital between
2010 and 2020. Adult patients with asymptomatic
infrarenal AAA who were treated with elective EVAR
under anesthesia were included. Eligible patients were
identified using ICD-10 codes (I171.9) and ICD-9
procedure codes (39.71). Patients who had
undergone prior endovascular aortic repair, required
re-operations, or had incomplete electronic medical
records were excluded.

Data were extracted from hospital, surgery, and
anesthesia department databases into case record forms.
Collected data included preoperative demographics,
comorbidities, surgical and anesthesia details, and
hospital length of stay. Perioperative adverse events
were classified as follows: (1) cardiac complications
(cardiac arrest, myocardial infarction, new or unstable
pre-existing arrhythmia, and prolonged hypotension
(SBP <90 mmHg for more than 30 minutes); (2)
respiratory complications (pulmonary embolism,
atelectasis, hospital-acquired pneumonia, aspiration,
and desaturation from unidentified causes); (3)
neurological complications (new stroke and spinal
ischemia); (4) bowel ischemia; (5) acute kidney
injury; (6) vascular complications (thrombosis and
hematoma); and (7) device-related complications
(endoleak, graft migration, ruptured aneurysm, aortic

dissection, graft infection, and graft thrombosis).
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Outcomes, including death, re-operation, and post-
operative embolization, were also recorded.

Statistical analysis

With the estimated perioperative complication rate
after EVAR of 20%'”, a sample size of 427 cases
was calculated with a 5% margin of error and a 99%
significance level. Demographic data were summarized
as frequency and percentage for categorical variables
and as median with interquartile range for continuous
variables. Categorical data were compared using the
Chi-square test or Fisher’s exact test, while continuous
data were analyzed with a T-test or Mann-Whitney

U test. Logistic regression was used to identify factors

Table 1. Demographic data and comorbidity

associated with perioperative complications. Variables
with a univariable p-value <0.1 were included in a
multivariable logistic regression model. Crude and
adjusted odds ratios (aOR) with 95% confidence
intervals (95%CI) were reported. All tests were
two-sided, and significance was set at a p—value <0.05.
Data analysis was performed using SPSS Statistics for

Windows, version 18 (SPSS Inc., Chicago, IL, USA).

Results
Patients’ characteristics
The study included 427 patients who underwent
elective EVAR between 2010 and 2020 (Table 1).

Variables Total Without adverse event With adverse event p-value
(n = 427) (N = 325) (N =102)
Age (yr)* 76 (70 - 80) 75 (69 - 80) 78 (72 - 82) 0.006
Sex : Male; n (%) 355 (83.1) 274 (84.3) 81 (79.4) 0.249
Body mass index (kg/m2)* 23.01 (20.2 - 25.4) 22.8 (20.0 - 25.3)  23.4 (20.7 - 25.7)  0.198
Comorbidity; n (%)
Hypertension 368 (86.2) 273 (84.0) 95 (93.1) 0.020
Dyslipidemia 208 (48.7) 156 (48.0) 52 (51.0) 0.599
Coronary artery disease 132 (30.9) 89 (27.4) 43 (42.2) 0.005
Diabetes mellitus 92 (21.5) 65 (20.0) 27 (26.5) 0.166
Chronic kidney disease 83 (19.4) 53 (16.3) 30 (29.4) 0.004
Cerebrovascular disease 66 (15.5) 50 (15.4) 16 (15.7) 0.941
COPD 41 (9.6) 30 (9.2) 11 (10.8) 0.642
Preexisting arrhythmia 36 (8.4) 15 (4.6) 21 (20.6) <0.001
Preoperative investigation (median IQR)*
Preoperative hemoglobin (g/dl) 11.9 (10.7 - 138.1) 12.2 (10.9 - 13.3) 11.6 (10.1 - 12.8) 0.002
Creatinine (mg/dl) 1.2 (1.0 - 1.5) 1.2 (1.0 - 1.4) 1.3 (1.0 - 1.6) 0.179
Albumin (mg/dl) 4.0 (3.6 - 4.2) 4.0 (3.7 - 4.3) 3.8 (3.5 - 4.1) 0.231
Aneurysm diameter (mm)* 57.0 (50.0 - 66.0) 55.0 (49.5 - 64.9) 61.0 (53.0 - 70.9) <0.001
Position of aneurysm; n (%) 0.920
Abdominal 253 (59.3) 193 (59.4) 60 (58.8)
Aortoiliac 174 (40.7) 132 (40.6) 42 (41.2)
Preoperative embolization; n (%) 43 (10.1) 26 (8.0) 17 (16.7) 0.011
ASA classification; n (%) 0.104
-1 119 (27.9) 97 (29.8) 22 (21.6)
-V 308 (72.1) 228 (70.2) 80 (78.4)

* median (interquartile range); COPD=chronic obstructive pulmonary disease
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Of these, 83.1% were male, with a median age of 76
years. The most common comorbidities were
hypertension (86.2%), dyslipidemia (48.7%), and
coronary artery disease (30.9% ). Most patients were
classified as ASA M-IV (72.1%). The aneurysm
types were infrarenal abdominal aortic aneurysm
(59.3%) and aorto-iliac aneurysm (40.7%).
Operative and anesthesia details were shown in
Table 2. Spinal anesthesia was used in 53.9% of
cases, and general anesthesia was used in 40.5%. The

mean anesthesia duration was 3.6 hours. Vasopressors

Table 2. Surgical and anesthesia data

and vasodilators were required in 15.5% and 19.0%
of patients, respectively. Intravenous fluids were
administered based on clinical judgment, with a
median of 1,280 mL. The median estimated blood
loss was 200 mL, and blood products were transfused
in 14.1% of cases. ICU admission occurred in 29.3%
of patients, with a median hospital stay of 6 days.

Perioperative complications

Perioperative complications occurred in 102
patients (23.99%), with a total of 169 events (Table

3). The most common complications were wound

Variables Total Without adverse event With adverse event p-value
(n = 427) (N = 325) (N =102)
Choice of anesthesia; n (%) <0.001
Regional anesthesia (RA) 230 (53.9) 194 (59.7) 36 (35.3)
General anesthesia (GA) 173 (40.5) 116 (35.7) 57 (55.9)
RA convert to GA 19 (4.4) 11 (3.4) 8 (7.8)
Monitored anesthesia care 5(1.2) 4 (1.2) 1 (1.0)
Duration of anesthesia (hr)* 3.6 (2.9 - 4.3) 3.4 (2.8 - 4.1) 4.3 (3.5 - 5.0) <0.001
Intraoperative fluid management
Crystalloid (ml)* 1280 (900-1750) 1200 (900-1600) 1500 (1050-2300) <0.001
Blood transfusion; n (%) 60 (14.1) 37 (11.4) 23 (22.5) 0.005
Estimated blood loss (ml)* 200 (100-350) 200 (100-300) 280 (200-450) <0.001
Urine output (ml/kg/hr)* 1.8 (1.1-2.8) 1.9 (1.2-3.0) 1.5 (0.9-2.5) 0.055
Vasopressor requirement; n (%) 66 (15.5) 49 (15.1) 17 (16.7) 0.698
Vasodilator requirement; n (%) 81 (19.0) 57 (17.5) 24 (23.5) 0.178
Convert to open surgery; n (%) 1 (0.2) 0 (0.0) 1(1.0) 0.074
ICU admission; n (%) 125 (29.3) 67 (20.6) 58 (56.9) <0.001
Reoperation 12 (2.8) 0 (0.0) 12 (11.3) <0.001
Postoperative embolisation; n (%) 7 (1.6) 0 (0.0) 7 (6.9) <0.001
Hospital length of stay (days)* 6 (4-9) 5 (4-17) 10 (7-17) <0.001
In hospital mortality; n (%) 5(1.2) 0 (0.0) 5 (4.9) <0.001
* median (interquartile range)
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Table 3. Perioperative adverse events

Perioperative adverse event n %
Incidence of perioperative adverse events 102 23.9
Cardiac complication

Cardiac arrest 7 1.6

Myocardial infarction 5 1.2

New or unstable arrhythmia 18 4.2

Prolong hypotension 11 2.6
Renal complication

Acute kidney injury 29 6.8
Vascular complication

Vascular thrombosis 5 1.2

Aortic dissection 5 1.2

Wound hematoma 30 7.0
Neurological complication

New stroke 2 0.5

Spinal cord ischemia 2 0.5
Respiratory complication

Hospital aquired pneumonia 20 4.7

Atelectasis 4 0.9

Pulmonary embolism 1 0.2

Pulmonary aspiration 1 0.2

Desaturation from other cause 5 1.2
Gastrointestinal complication

Bowel ischemia 2 0.5
Graft related complication

Endoleak 19 4.4

Graft infection 1 0.2

Graft thrombosis 2 0.5
Total complication 169

hematoma (7.0%), acute kidney injury (6.8%), and
hospital-acquired pneumonia (4.7%). The mortality
rate after EVAR was 1.2%.

Patients with complications were older (78 vs. 75

years; p=0.006) and had a higher prevalence of the

following conditions: hypertension (93.1% vs. 84.0%;
p=0.020), coronary artery disease (42.2% vs. 27.4%;
p=0.005), arrhythmia (20.6% vs. 4.6%; p<0.001),
chronic kidney disease (29.4% vs. 16.3%; p=0.004),
preoperative anemia (60.8% vs. 47.1%; p=0.017),
and albumin levels <3.5 mg/dL (22.5% vs. 13.5%;
p=0.041). These patients were more likely to have
undergone preoperative embolization (16.7% vs.
8.0%; p=0.015), received general anesthesia (55.9%
vs. 35.7%; p<0.001), had anesthesia lasting >4 hours
(59.8% vs. 30.2%; p<0.001), received >30 mL/kg
of crystalloid (37.39% vs. 17.8%; p=0.001), required
blood components (22.5% vs. 11.4%; p=0.006),
had a positive fluid balance >10 mL/kg (62.7% vs.
52.6%; p=0.087), urine output <0.5 mL/kg/hr
(12.7% vs. 5.8%; p=0.030), and higher estimated
blood loss (280 mL vs. 200 mL; p<0.001).

Among patients with complications, 2.8% required
re-operation, and 1.6% underwent embolization,
mainly for hematoma or device-related issues. The
in-hospital mortality rate was 1.2%. Patients with
complications had significantly longer hospital stays
(10 days vs. 5 days; p<0.001).

Factors associated with perioperative complications

Multiple logistic regression for factor associated
with perioperative complication (Table 4) identified
the following factors associated with perioperative
complications: preexisting arrhythmia (aOR 3.84;
95%CI, 1.74-8.49, p<0.001), anesthesia duration
>4 hours (aOR 2.25; 95%CI, 1.31-3.88, p=0.003),
use of general anesthesia (aOR 2.06; 95%CI, 1.19-
3.54, p=0.009), and aneurysm diameter >60 mm
(aOR 1.88; 95%CI, 1.12-3.13, p=0.016).
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Table 4. Factor associated with perioperative complications

Variable Without With p-value Crude OR p-value Adjusted OR p-value
complications  complications [959%CI] [959%CI]
N = 325 N =102
Age at least 75 year 171 (52.6) 67 (65.7) 0.020 1.72 [1.09-2.74] 0.021 1.33 [0.79-2.25] 0.288
Sex: Male 274 (84.2) 81 (79.4) 0.249 1.39 [0.79-2.45] 0.251 1.69 [0.87-3.30] 0.122
Comorbidity
hypertension 273 (84.0) 95 (93.1) 0.021 2.59 [1.14-5.89] 0.024 2.16 [0.84-5.56] 0.109
coronary artery disease 89 (27.4) 43 (42.2) 0.007 1.93 [1.22-3.07] 0.005 1.17 [0.68-2.02] 0.572
preexisting arrhythmia 15 (4.6) 21 (20.6) <0.001 5.36 [2.64-10.86] <0.001 3.84 [1.74-8.49] <0.001
chronic kidney disease 53 (16.3) 30 (29.4) 0.004 2.14 [1.27-3.59] 0.004 1.28 [0.67-2.45] 0.457
Preoperative Investigation
albumin <3.5 mg/dl 44 (13.5) 23 (22.5) 0.041 1.86 [1.06-3.26] 0.031 1.29 [0.67-2.48] 0.454
hemoglobin <12 g/dl 153 (47.1) 62 (60.8) 0.017 1.74 [1.11-2.74] 0.016 1.06 [0.60-1.87]  0.848
Aneurysm diameter >60 mm 121 (37.2) 58 (56.9) 0.001 2.22 [1.42-3.49] 0.001 1.88 [1.12-3.13] 0.016
Preoperative embolisation 26 (8.0) 17 (16.7) 0.015 2.30 [1.19-4.44] 0.013 1.78 [0.82-3.87]  0.146
Anesthesia factor
GA (vs. RA) 116 (35.7) 57 (55.9) <0.001 2.65 [1.64-4.26]  <0.001 2.06 [1.19-3.54]  0.009
anesthesia duration >4 hr 98 (30.2) 61 (59.8) <0.001 3.45[2.17-5.47]  <0.001 2.25[1.31-3.88]  0.003
urine output <0.5 ml/kg/hr 19 (5.8) 13 (12.7) 0.030 0.43 [0.20-0.89] 0.024 0.52 [0.21-1.28] 0.154
crystalloid >30 ml/kg 58 (17.8) 38 (37.3) 0.001 2.73 [1.67-4.47]  <0.001 1.70 [0.84-3.43]  0.139
blood transfusion 37 (11.4) 23 (22.5) 0.006 2.27 [1.27-4.04] 0.01 0.95 [0.46-1.95] 0.879
positive intake >10 ml/kg 171 (52.6) 64 (62.7) 0.087 1.52 [0.96-2.40] 0.074 0.94 [0.52-1.71]  0.841

GA - general anesthesia, RA - regional anesthesia

Discussion
EVAR is currently the primary treatment method
for abdominal aortic aneurysms, improving patient

outcomes'®’.

This study examined perioperative
complications in asymptomatic infrarenal AAA patients
who underwent elective EVAR at Siriraj Hospital over
a 10-year period. The mortality rate in this study was
1.2%, which was lower than earlier reports, such as
the EVAR-2 trial (7.3%), likely reflecting
advancements in technology, surgical expertise, and
anesthesia management.

Anesthesia adverse events in vascular surgery

accounted for 1.7% of all anesthesia adverse events”.

The overall perioperative complication rate was 23.9%,
which was lower than previous studies in the same
hospital (40. 3%)"®. The most common complications
were wound hematoma (7.0%), acute kidney injury
(6.8%), and hospital-acquired pneumonia (4.7%).

Wound hematoma was the most common
complication and the leading cause of re-operation or
intervention. Factors contributing to wound hematoma
included antiplatelet therapy, intraoperative
heparinization, and incomplete closure of femoral

4D Hematoma resulted in

artery puncture sites
significant morbidity, including blood loss and the

need for re—operation(m. Implementing measures such
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as meticulous compression, heparin reversal, and
ensuring adequate procedural closure might have
reduced the incidence of groin hematoma"®.

Acute kidney injury (AKI) occurred in 6.8% of
patients, consistent with previously reported incidence
rates ranging from 3.7% to 18.8%"*'*, AKI remained
a significant complication due to its association with
long-term morbidity. Although this study focused on a
relatively low-risk population undergoing elective
EVAR for asymptomatic aneurysms, the AKI incidence
was comparable to prior findings in similar
populations(s). Potential factors that contributed to AKI
included contrast-induced nephropathy, stent-induced
renal ischemia, and negative fluid balance"*'®.
Aggressive fluid resuscitation and strategies to
minimize contrast volume usage remained essential in
preventing AKI.

Postoperative hospital-acquired pneumonia
occurred in 4.7% of patients, a reduction compared
to prior studies”. The higher proportion of patients
who received spinal anesthesia in this study may have
contributed to this outcome, as regional anesthesia
reduced the need for mechanical ventilation, thereby
lowering the risk of pulmonary complications. Factors
that contributed to the risk of pneumonia included
preoperative pulmonary status, prolonged mechanical
ventilation, aspiration, atelectasis, and the type of
operation, including AAA surgery(”) . Preventative

. . . 18
measures such as low tidal volume ventilation"®,

. . . 19
postoperative continuous positive pressure( ),

employing the pneumonia prevention bundle®”

, and
early extubation might have decreased the incidence
of postoperative pulmonary complications.

Cardiac complications were found in 8.7% of

patients, with arrhythmia being the most common

issue (4.29%). Perioperative arrhythmias, particularly
atrial fibrillation, may result from various factors such
as myocardial ischemia, hypoxia, or dehydration(21).
Given the high prevalence of preexisting cardiac
conditions (over 30%), early cardiac monitoring and
optimization of fluid status were critical in mitigating
these complications.

This study identified several factors associated with
perioperative complications, including preexisting
arrhythmia, aneurysm diameter >60 mm, use of
general anesthesia, and anesthesia duration >4 hours.
Patients with preexisting arrhythmias had nearly four
times the risk of complications (OR 3.84).
Optimizing cardiac status and ensuring preoperative
stability may help reduce this risk.

EVAR procedures were more complex in patients
with larger aneurysms, leading to longer surgical times,
greater blood loss, and increased use of contrast
agents(zz) . In this study, aneurysm diameter >60 mm
was associated with higher incidences of AKI,
endoleaks, and the need for reintervention. Although
the odds ratio for aneurysm size >60 mm was lower
(aOR 1.88), it still represented a meaningful increase
in risk, underscoring the need for heightened vigilance
in patients with larger aneurysms. Despite advance-
ments in EVAR techniques and devices, managing
large aneurysms remains challenging and requires
careful patient selection.

Previous studies have shown that EVAR outcomes
and complication rates are not significantly influenced
by the choice of anesthesia'®*®. However, in this study,
general anesthesia and prolonged anesthesia duration
were associated with higher complication risks. This
suggests that careful selection of anesthetic techniques

and efforts to minimize operative time may be

548

Journal of Health Science of Thailand 2025 Vol. 34 No. 3



Qa

atfinmsaiuastadedasvasnmzunsndavanmseian lugihefidhsunsihdanaandanlvaiduiadlilinas

beneficial. General anesthesia was linked to longer
procedures, greater fluid administration, more blood
loss, and increased risks of AKI, pneumonia, and
endoleaks. In contrast, spinal anesthesia offered
advantages such as reduced pulmonary complications
and improved postoperative pain control, though it
also carried risks, including hypotension and patient
discomfort. Therefore, anesthetic technique should be
individualized based on patient-specific risk factors
and procedural complexity.

This study had several limitations, primarily due
to its retrospective design. The nature of the study may
result in underreporting or incomplete documentation
of complications, which could have affected the
observed outcomes. For example, smoking, an
important risk factor, was not thoroughly documented
and appeared relatively low compared to other studies,
potentially underestimating its contribution to
post-operative complications.

Additionally, the lack of data on procedural
complexity posed challenges in evaluating its potential
impact on complications and the choice of anesthesia.
Procedural complexity might have influenced
outcomes, particularly in patients who underwent
general anesthesia, as these patients were found to
have a higher proportion of coronary artery disease
compared to those who received regional anesthesia.
This selection bias might have affected the comparison
between anesthetic techniques, as general anesthesia
was often favored for higher-risk patients, whereas
spinal anesthesia was typically reserved for less severe
cases or those with pulmonary comorbidities.

However, no significant differences were observed

between the two groups in terms of age, number of
comorbidities, aneurysm size, or preoperative
hemoglobin and albumin levels.

The perioperative complication data were extracted
from medical records, which may have introduced
inconsistencies due to variations in diagnostic criteria
or definitions used during the study period. Further-
more, this study assessed patients over a decade, during
which advancements in surgical techniques and
devices might have influenced outcomes, adding
variability to the findings.

To address these limitations, prospective studies
or randomized controlled trials are essential. Future
research should aim to collect detailed data on
procedural complexity, refine diagnostic criteria for
complications, and explore interventions to mitigate
risk factors. Studies comparing the impact of
anesthetic techniques on outcomes would be
particularly valuable in providing evidence-based
guidance for optimal perioperative management in

EVAR patients.

Conclusion

The occurrence of perioperative complications
among asymptomatic infrarenal AAA patients who
underwent elective EVAR was 24.39%, demonstrating
a reduction from the past but remaining significant.
Mortality was low at 1.2%. Risk factors for
complications included preexisting arrhythmia,
prolonged anesthesia duration, large aneurysm size,
and general anesthesia. Addressing modifiable factors,
such as optimizing anesthesia techniques, might have

further improved outcomes in this population.
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Abstract

Thailand’s vision to become an international medical hub necessitates healthcare providers with advanced
service competencies. However, systematic assessment of service competency development needs among
healthcare providers has been limited. This study aimed to assess the current and desired service competency
levels of doctors and nurses in private hospitals to develop training curricula supporting Thailand’s medical hub
policy. Needs assessment research employing the discrepancy model was conducted across 48 JCI-accredited
private hospitals in Thailand. The study utilized stratified random sampling with hospitals as strata. Data were
collected using a structured questionnaire assessing three competency domains: knowledge, skills, and attributes.
Priority Needs Index (PNI) was calculated to identify critical development areas. The study achieved response
rates of 91.4% (243) for doctors and exceeded the target sample size for nurses (287). Cross—cultural
communication emerged as the highest development priority, particularly for nurses (PNI=0.21). Doctors
showed highest development needs in complaint handling (PNI=0.18), problem management (PNI=0.17),
and cross-cultural communication (PNI=0.17). Nurses demonstrated significant needs in language
appropriateness (PNI=0.18) and managing non-standard situations (PNI=0.17). Both groups required
development in quick service delivery (PNI=0.15) and service value addition. Knowledge domain analysis
revealed priorities in service quality consistency for doctors (PNI=0.14) and quality factors for nurses
(PNI=0.15). The findings revealed distinct patterns of competency development needs between doctors and

nurses while highlighting shared priorities in cross-cultural communication and service delivery speed. These
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results provide empirical evidence for developing role-specific service competency training curricula while
maintaining focus on shared service quality standards. The study suggests priority areas for competency

development supporting Thailand’s medical hub policy implementation

Keywords: service competency; medical hub; healthcare providers; needs assessment; curriculum development;

cross—cultural communication; professional development; healthcare service quality

Introduction

The global healthcare landscape has evolved
significantly in recent years, with medical tourism
emerging as a substantial economic driver for many
countries. Thailand, recognizing this opportunity, has
positioned itself to become an international medical
hub, aiming to provide world-class healthcare services
to both domestic and international patients. This
strategic vision forms part of Thailand’s broader
economic development plan, particularly emphasizing
the medical service hub (Medical Service Hub) as a
key component of the country’s healthcare industry
development.

Medical service hub generally refers to a country
or region that becomes a destination for patients
seeking quality healthcare services outside their home
country. In Thailand’s context, it represents a strategic
initiative to position the country as a premier destination
for international medical tourism through high-quality
healthcare services, specialized treatments, and
competitive pricing. Medical Service Hub in this study
refers specifically to JCI-accredited private hospitals
that provide services to international patients and play
an important role in Thailand’s policy to become an
international medical hub.

The success of Thailand’s medical hub policy,
however, depends critically on the capability of health-

care providers to deliver services that meet

international standards. While Thai healthcare
professionals are widely recognized for their technical
medical expertise, the provision of services in an
international medical hub context requires additional
competencies, particularly in service delivery and
cross—cultural communication.

Traditional medical and nursing education
programs have primarily focused on developing
clinical competencies<1). Analysis of existing curricula
reveals that while programs include elements of
service-related skills such as communication and
patient care, these aspects often emphasize general
service principles rather than the specific competencies
required for international healthcare delivery@). This
observation is particularly relevant given that current
medical and nursing curricula, while comprehensive
in technical aspects, may not fully address the unique
challenges of serving an increasingly diverse
international patient population(3).

Recent studies have identified several challenges
in healthcare service delivery within international
medical settings. These include communication

(4

barriers™’, cultural misunderstandings, and varying

. . (5)
service expectations

among international patients.
While some private hospitals have implemented
internal training programs to address these challenges,
there has been no systematic assessment of the

specific service competency development needs of

554

Journal of Health Science of Thailand 2025 Vol. 34 No. 3



MINBINHANFAIE NAUTHENITIOUSAIUNMTUINITEINIY Q’lﬁu‘%msmsé"ﬂmwmmaI,Laxms@u,aqwmw

healthcare providers in Thailand’s medical hub
context'®.

Furthermore, the existing literature shows limited
research on the distinct service competency requirements
for different healthcare provider roles. Understanding
these role-specific needs is crucial for developing
effective training programs that can enhance service
quality while maintaining efficiency in professional
development initiatives'”.

This study addresses a critical gap in knowledge
regarding service competency development needs in
Thailand’s medical hub context. By conducting a
comprehensive needs assessment of both doctors and
nurses, this research provides empirical evidence to
inform curriculum development and policy
implementation. The findings will contribute to the
understanding the specific service competency
development needs of healthcare providers in
international medical service settings, identifying
priorities for professional development programs,
supporting evidence-based curriculum design for
service competency enhancement, and informing
policy decisions related to healthcare service quality
improvement.

This research is grounded in competency
development theory(s) and needs assessment
methodology(g). The study employs the discrepancy
model of needs assessment, which defines needs as
the gap between current and desired performance
levels. This approach allows for systematic
identification of critical development areas while
providing quantitative measures to inform priority
setting in curriculum development.

The primary objectives of this study were to assess

the current and desired service competency levels of

doctors and nurses working in Thailand’s medical
service hubs, identify priority areas for service
competency development through systematic needs
assessment, and provide evidence-based recommend
dations for curriculum development and policy
implementation. These objectives align with Thailand’s
national strategy for healthcare development and
support the country’s aspirations to become a leading

international medical hub®

. By addressing these
objectives, this research contributes to both practical
knowledge for professional development and strategic
planning for healthcare service enhancement.

This study is particularly timely given Thailand’s
ongoing efforts to strengthen its position as an
international medical hub and the increasing compe-
tition in global healthcare services. The findings will
provide valuable insights for healthcare institutions,
educational organizations, and policymakers working
to enhance service quality in international healthcare
delivery.

The subsequent sections of this paper detail the
research methodology, present the findings of our
comprehensive needs assessment, and discuss the
implications for curriculum development and policy
implementation. This research represents a significant
step toward evidence-based enhancement of healthcare

service delivery in Thailand’s medical hub context.

Methods
Research Design
This study employed a research and development
approach conducted in two phases. Phase 1 focused
on drafting the service competency training curriculum
through needs assessment, while Phase 2 involved

curriculum quality assessment. The needs assessment
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utilized a quantitative methodology based on the
discrepancy model, defining needs as the gap between
current and desired competency levels. This study
collected data between October 2024 and January
2025.

Population and samples

The target population included doctors and nurses
employed in 48 private hospitals in Thailand that had
received Joint Commission International (JCI)
Accreditation Hospital Program. The study included
all those 48 hospitals without stratification, thus
providing a comprehensive assessment of service
competency development needs across the entire
medical hub landscape in the country. Using de Vaus’s
table with 95% confidence level, the study required
minimum 256 participants per professional group.
Stratified random sampling yielded 243 doctor
respondents (91.4% response rate) and 287 nurse
respondents. This study focused on doctors and
nurses as they are the primary healthcare personnel
who directly interact with international patients.
However, not including the perspectives of service
recipients may be a significant limitation of this study.

Research Instrument

A structured questionnaire assessed three
competency domains: knowledge (15 items), skills
(17 items), and attributes (11 items). The instrument
employed a dual-response format using 5-point Likert
scales to assess both current and desired competency
levels. Content validity was established through expert
review (IOC >0.50).

Data Analysis

Priority Needs Index (PNImodified) was calculated
using the formula (I-D)/D, where I represents desired

level and D represents current level. Cut-off scores

determined development priorities using [(PNImax -
PNImin)/2] + PNImin. Competencies with PNI
values at or above the cut score were identified as
priority development needs.

Research Ethics

The study received ethical approval from
Chulalongkorn University’s Institution Research Board
(Reference: COA No. 642/67). Participant
confidentiality was maintained throughout the research
process, and informed consent was obtained from all
participants. Data were stored securely and used

solely for research purposes.

Results

The needs assessment for service competency
development yielded comprehensive findings across
three major competency domains: knowledge, skills,
and attributes. The results revealed distinct patterns
between doctors and nurses while also identifying
shared development priorities.

Response Rate and Participant Demographics

From the targeted sample of 256 doctors and 256
nurses, we received responses from 243 doctors
(91.4% response rate) and 287 nurses (exceeding
the target sample size). All returned questionnaires
were complete and valid for analysis. The high response
rate suggests strong engagement with the research
objectives and enhances the reliability of our findings.

Knowledge Competency Development Needs
(Table 1)

For doctors, the analysis identified six priority
areas requiring development. The highest priority
emerged in understanding factors affecting service
quality consistency (PNI=0.14). This was followed

by implementing proper first-time service delivery
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Table 1 Priority Needs Index (PNI) assessment for service competency development in doctors and nurses

Competency assessment criteria

PNI value for doctors PNI value for nurses

Knowledge 1. General service behaviour (GSB) - 0.14
2. Service in a multicultural context 0.11 0.13
3. Service experience perception - 0.14
4. Primary objective in service work 0.12 0.13
5. Differences among hospital clients - 0.12
6. Managing the physical environment - 0.14
7. Importance of personality - 0.12
8. Factors affecting service quality 0.14 0.15
9. Doing it right the first time 0.13 -
10. Psychology of service 0.11 0.13
11. Practices for problematic scenarios 0.13 -
Skills 1. Handling complaints 0.18 -
2. Addressing family dissatisfaction 0.15 -
3. Cross-cultural communication 0.17 0.21
4. Customer relationship communication 0.15 -
5. Managing problems and complaints 0.17 -
6. Creating a good first impression 0.14 0.16
7. Language appropriateness - 0.18
8. Handling multiple clients simultaneously 0.15 0.15
9. Managing differing expectations 0.14 -
10. Creating positive impressions despite outcomes - 0.17
11. Back-end communication 0.14 0.16
12. Using techniques in non-normal situations 0.17 0.17
Attributes 1. Service enthusiasm 0.08 -
2. Quick service delivery 0.15 0.15
3. Adding service value 0.11 0.16
4. Creating positive first impressions 0.11 0.15
5. Emotional control 0.09 -
6. Persistence in problem solving - 0.13
7. Responsiveness to needs 0.08 0.14

Note: (-) indicates competency not identified as priority need for that group.

(PNI=0.13) and managing problematic scenarios
(PNI=0.13). Understanding multicultural service
contexts and service psychology both showed moderate
development needs (PNI=0.11). Service objective

clarity emerged as another significant area (PNI=0.12).

Nurses demonstrated development needs across a
broader range of knowledge areas (Table 1). Quality
factors showed the highest development need
(PNI=0.15). Three areas tied for the second-highest
priority (PNI=0.14): general service behavior
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principles, service experience perception, and
physical environment management. Understanding
multicultural contexts and service objectives both
showed significant needs (PNI=0.13). Client
differences, personality impact, and service psychology
demonstrated moderate development needs (PNI=0.12).

Skills Competency Development Needs (Table 1)

The analysis revealed particularly strong develop-
ment needs in the skills domain for both professional
groups. For doctors, complaint handling emerged as
the highest priority (PNI=0.18). Three skill areas tied
for the second-highest priority (PNI=0.17): cross-
cultural communication, problem management, and
handling non-standard situations. Family dissatisfaction
management, customer relationship communication,
and multiple client handling all showed significant
development needs (PNI=0.15).

Nurses demonstrated their highest development
need in cross—cultural communication (PNI=0.21),
notably the highest PNI value across all competency
domains for either professional group. Language
appropriateness emerged as the second-highest priority
(PNI=0.18), followed by outcome communication
and non-standard situation management (both
PNI=0.17). First impression creation and back-end
communication showed significant development needs
(PNI=0.16).

Attribute Competency Development Needs

The attribute domain showed generally lower PNI
values compared to knowledge and skills, but still
revealed important development priorities. For doctors,
quick service delivery emerged as the highest priority
(PNI=0.15). Service value addition and first impression
creation both showed moderate development needs

(PNI=0.11). Emotional control and need responsiveness

demonstrated lower but still noteworthy development
needs (PNI=0.09 and 0.08 respectively).

Nurses showed higher PNI values for attributes
compared to doctors. Service value addition emerged
as their highest priority (PNI=0.16), followed by
quick service delivery and first impression creation
(both PNI=0.15). Problem-solving persistence
showed moderate development needs (PNI=0.13).

Comparative Analysis Between Professional
Groups

Cross-professional comparison revealed several
notable patterns:

Development intensity: nurses generally showed
higher PNI values across competency domains,
suggesting more intensive development needs
compared to doctors.

Scope of development needs: nurses demonstrated
development needs across a broader range of
competencies, particularly in knowledge areas.

Shared Priorities: both groups showed high
development needs in cross—cultural communication
and quick service delivery, though with different
intensity levels.

Role-specific priorities: doctors showed higher
development needs in complaint handling and problem
management, while nurses demonstrated greater needs
in language appropriateness and service fundamentals.

Cut Score Analysis

The calculated cut-off scores and identified
priority areas are summarized in Table 2.

Table 2 presents the Priority Needs Index (PNI)
cut-off scores that determine development priorities
for doctors and nurses across three competency
domains. Cut-off scores serve as thresholds -

competencies with PNI values at or above these scores
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Table 2 Cut-off scores and priority competencies by domain for healthcare provider groups

Domain Cut-Off Score (doctors) Cut-Off Score (nurses) Priority Competencies (Examples)
Knowledge 0.12 0.13 Service quality factors, multicultural service context
Skills 0.15 0.17 Cross—cultural communication, complaint handling
Attributes 0.11 0.14 Quick service delivery, service enthusiasm

are identified as priority areas requiring development.

Notably, nurses show higher cut-off scores across
all domains compared to doctors, suggesting more
intensive overall development needs. The Skills domain
demonstrates the highest cut-off scores for both groups,
indicating this as a critical area for professional
development programs. Example priority competencies
are provided to illustrate key focus areas within each
domain.

The Priority Needs Index (PNI) methodology used
in this study effectively quantifies the gap between
current and desired competency levels by calculating
the ratio of this discrepancy to the current competency
level. Higher PNI values indicate greater development
needs, representing a more substantial gap between
current capabilities and desired performance levels.

The PNI analysis revealed that nurses generally
demonstrated higher development needs compared to
doctors across all competency domains, suggesting a
wider gap between their current and desired competency
levels. The most substantial gaps for both professional
groups were observed in the skills domain, with nurs-
es showing a particularly high development need in
cross—cultural communication (PNI=0.21), and
doctors in complaint handling (PNI=0.18).

This pattern of PNI distribution indicated that while
both professional groups possess solid foundational

competencies, there were specific areas where substan-

tial development is needed to achieve desired perfor-
mance levels. The higher PNI values observed for
nurses suggested that they perceive a greater distance
between their current capabilities and the competencies
required for effective service delivery in the medical
hub context.

These findings help inform targeted curriculum
development and training resource allocation while
maintaining appropriate standards for both healthcare

provider groups.

Discussion

The findings of this study provide valuable insights
into the service competency development needs of
healthcare providers in Thailand’s medical service
hubs. This discussion examines the implications of
these findings, their relationship to existing literature,
and their significance for curriculum development and
policy implementation.

Cross-Cultural Communication as a Critical
Priority

The emergence of cross—cultural communication
as the highest development priority, particularly for
nurses (PNI=0.21), aligns with global healthcare
trends and Thailand’s international medical hub
aspirations. This finding resonates with previous
research highlighting the growing importance of

cultural competence in healthcare delivery. The
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higher PNI value for nurses compared to doctors
(0.17) likely reflects their more frequent and sustained
patient interactions, suggesting a need for more
intensive cross—cultural training in nursing education
programs.

The substantial development needs in this area
indicate a potential gap in current healthcare
professional education. While technical medical
competencies are well-addressed in existing curricula,
cultural competency training appears to require
additional emphasis. This finding supports the argument
for integrating dedicated cross-cultural communication
modules into healthcare service training programs >,

Role-Specific Competency Development Patterns

The distinct patterns of development needs between
doctors and nurses merit careful consideration in
curriculum design. Doctors showed higher priority
needs in complaint handling (PNI=0.18) and problem
management (PNI=0.17), suggesting a need for
enhanced patient relationship management skills. This
finding may reflect the evolving nature of medical
practice, where patient satisfaction and experience
increasingly influence healthcare outcomes and
institutional success.

For nurses, the high priority needs in language
appropriateness (PNI=0.18) and service fundamentals
(PNI=0.14) indicate areas requiring immediate
attention in professional development programs. These
findings align with the growing emphasis on patient-
centered care and the increasing linguistic diversity of
international patients seeking medical services in
Thailand"® .

Shared Development Needs and Systemic
Implications

The identification of quick service delivery and

first impression management as shared development
needs for both professional groups (PNI=0.15)
suggests systemic challenges in service delivery
processes. This finding has implications beyond
individual competency development, pointing to
potential organizational-level interventions needed to
support service quality improvement®.

The relatively lower PNI values in the attributes
domain, particularly for doctors, might indicate that
certain service-related characteristics are already
well-developed through existing professional education
and experience. However, the consistent identification
of development needs across all domains supports the
argument for comprehensive competency development
programs.

Implications for Curriculum Development

The findings provide clear direction for curriculum
development in several key areas:

First, the results support the development of
role-specific training modules that address the distinct

%) while maintaining

needs of doctors and nurses
focus on shared service quality standards"®. This
approach would allow for targeted skill development
while promoting interprofessional collaboration and
consistent service delivery.

Second, the high priority placed on cross-
cultural communication suggests this should be a core
component of any service competency curriculum. The
development of such modules should incorporate both
theoretical frameworks and practical applications(”) s
with particular emphasis on common cross-cultural
healthcare scenarios™® .

Third, the findings indicate a need for integrated
approaches to competency development that address

knowledge, skills, and attributes simultaneously.
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This suggests that traditional classroom-based training
may need to be supplemented with experiential learning
opportunities and practical skill development exercis-
es"?.

Policy Implications and Implementation
Considerations

The research findings have significant implications
for Thailand’s medical hub policy implementation. The
identified competency gaps suggest a need for
systematic professional development initiatives aligned
with national healthcare service standards. This may
require coordination between educational institutions,
healthcare facilities, and policy-making bodies to
ensure comprehensive implementation of development
programs.

Study Limitations and Future Research Directions

Several limitations should be considered when
interpreting these findings. First, the study focused
exclusively on private hospitals with JCI accreditation,
potentially limiting generalizability to other healthcare
settings. Second, the reliance on self-reported
competency assessments may introduce some response
bias, though the high response rates suggest strong
engagement with the research objectives.

Future research should explore competency
development needs in public hospitals and other health-
care settings. Additionally, longitudinal studies
examining the impact of competency development
programs on service quality and patient satisfaction
would provide valuable insights for program
refinement.

Practical Applications

Based on the PNI analysis findings, we propose
these specific, actionable recommendations for

developing service competency in Thailand’s medical

hub context:

Cross-Cultural Communication Development
(PNI=0.21 for nurses, 0.17 for doctors)

e Develop comprehensive cross-cultural
communication training programs with
different intensity levels for nurses and doctors

e Implement simulated patient encounters
featuring diverse cultural contexts based on
patient demographics

Role-Specific Priority Development

e For doctors: establish specialized training in
complaint handling (PNI=0.18) and problem
management (PNI=0.17)

e For nurses: implement language appropriateness
training (PNI=0.18) with regular assessment
and certification

Service Delivery Enhancement (Shared priority
PNI=0.15)

e Develop standardized protocols for quick

service delivery

e Implement service process mapping to address
systemic barriers to efficient service

Knowledge Domain Development

e For doctors: create modules on factors affecting
service quality (PNI=0.14)

e For nurses: Develop targeted training on quala
ity factors (PNI=0.15)

Healthcare institutions can use these results to
prioritize professional development initiatives and
allocate resources effectively. Educational institutions
can incorporate the findings into curriculum design for
both pre-service and in-service training programs.
The balanced approach of shared modules for common
needs while addressing role-specific competencies

promotes both efficiency in training delivery and
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effectiveness in competency development.

These practical recommendations connect directly
with Thailand’s medical hub policy implementation,
providing evidence-based direction for curriculum
developers, healthcare administrators, and policymakers
to enhance service quality and international

competitiveness.
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Abstract: The Reference Standard Center of the Bureau of Drugs and Narcotics (BDN), Department of Medical
Sciences, is a national and ASEAN regional agency responsible for producing reference materials
(standard substances) for pharmaceuticals. These materials support the quality control of raw materials
and pharmaceutical products. During the severe outbreak of COVID-19, Thailand established primary
treatment guidelines using antiviral drugs such as favipiravir and molnupiravir, along with the
herbal medicine Fa Thalai Chon, which contains the active compound andrographolide, for patients with
mild symptoms. However, there was a shortage of COVID-19 medications, including both domestically
produced and imported drugs, as well as the necessary standard substances. The objective of this study
was to develop analytical methods and production techniques for these three substances in accordance with
ISO 17034:2016 standards for the production of reference materials. This process involved characterizing
and verifying the identity of active compounds as well as assessing their stability and homogeneity. As a
result, reference standards for andrographolide, favipiravir, and molnupiravir were successfully produced,
with purity values of 98.29%, 99.5% and 99.3%, respectively, calculated on an as-is basis and comparable
with the primary reference standards. These locally produced reference standards play a crucial role in
supporting quality control agencies in both the public and private sectors, pharmaceutical manufacturers,
research institutions and academic organizations. They enable the timely development of drug formulations
and quality control processes for these three medications, ensuring that patients receive the correct dose

and leading to more effective treatments.

Keywords: reference standard; Fa Thalai Chon; andrographolide; favipiravir; molnupiravir; proactive mission;

COVID-19; Reference Standard Center
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Abstract While alendronate sodium is prescribed to mitigate the risk of bone fractures in older adults, it is crucial
to be cognizant of its potential adverse effects. This is particularly important for elderly patients who have a
history of one or more venous thromboembolism (VTE) events. The medication’s benefits must be carefully
weighed against its risks in this vulnerable population. A 77-year-old female with a history of deep vein
thrombosis (DVT), currently on warfarin, presented with spontaneous ecchymosis and was seen in the out-
patient department. This patient had a prior hip fracture. She was diagnosed using the FRAX score, which
indicated a 10-year probability of 35% for a major osteoporotic fracture and 23% for a hip fracture. The
patient had been on long-term warfarin therapy due to her history of DVT. Alendronate sodium was prescribed
to the patient at 70 mg once a week. Within one month, the patient experienced a provoked increase in inter-
national normalized ratio (INR) to 7.76, followed by a gradual decrease to 1.55 after the medication was
stopped. The patient also developed spontaneous ecchymoses on the skin. In elderly female patients with
osteoporosis and a history of DVT who are on warfarin therapy, alendronate sodium can cause significant
increase in INR by over 50% and lead to spontaneous skin bruising. Healthcare providers should be caution
when prescribing alendronate sodium to older adults already taking warfarin. It is crucial to be vigilant about

the increased risk of bleeding complications that may arise from this drug interaction.

Keywords: elderly patient; alendronate sodium; deep vein thrombosis; osteoporosis; warfarin; venous thromboembolism

Introduction dose-response pattern and has characteristics that
Warfarin treatment regimens are notably complex predispose it to interactions. These characteristics
to manage. In addition to being a drug with a narrow include a high binding rate to plasma proteins and

therapeutic index, it does not follow the typical metabolization by cytochrome P450 enzymes.
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Furthermore, warfarin acts in the complex processes
of blood coagulation, platelet activation, and inflam-
mation. For these reasons, warfarin has great potential
for interactions with other drugs, foods, and herbal
medicines .

Bisphosphonates (BPs) are recommended as the
first-line medication for elderly osteoporosis patients,
especially for postmenopausal women with osteopo-
rosis. They provide antiresorptive effects by binding
to the calcium hydroxyapatite crystals in bone,
specifically combining with the bone surface where
active bone remodeling occurs. Their effects include
inhibiting osteoclast activity, reducing the risk of bone
fractures in the spine, hip, and other parts of the
skeleton, and accelerating osteoclast apoptosis. BPs
can increase bone mineral density (BMD) and decrease
fracture risk®®.

In a recent case, we observed not only an increase
in the international normalized ratio (INR) of blood
coagulation but also the occurrence of unexplained
skin bruising after administering alendronate sodium

to an elderly female patient with deep vein thrombosis

(DVT) who was being treated with the anticoagulant

warfarin. The adverse reaction we observed with
alendronate sodium appears to be extremely
uncommon, with minimal prior reporting in clinical
studies. Although the patient had been anonymized,
the study has received the approval of the ethics review
board of Sisaket Hospital (REC COA No0.013/2566),
and written consent was obtained from the patient to

publish the case report.

Case report

A TT7-year-old female was seen in the outpatient
department. Typical estimated glumerulo filtration rate
(eGFR) measurements range from 50 to 70 mL/
min/1.73m? (Figure 1). She was diagnosed with a
FRAX score indicating a 10-year probability of 35%
for a major osteoporotic fracture and 23% for a hip
fracture. Her medical history included: thyrotoxicosis
with diffuse goiter for over 10 years, avascular
necrosis of the hip resulting in hip replacement 9 years
ago, a prior hip fracture detected as a radiographic
observation alone, and DVT for 8 years. The INR
values had been within the target range consistently

(Figure 2). Four days before her visit, she suffered a

Figure 1 Estimated glomerular filtration rate (eGFR) trends for the patient from 2014 to 2024
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Figure 2 INR values of the case report from early 2014 to 2024
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sudden fall and experienced pain near the front of the
hip. From then on, she started taking an alendronate
tablet (produced by Cadila Healthcare in India) at a
dose of 70 mg per week. The patient’s INR was 2.14
when she was discharged. Warfarin tablets (produced
by Sriprasit Pharma) were prescribed to the patient at
a dose of 2 mg once a day. Surprisingly, at the next
follow—up after 1 month, the patient’s serum INR had
increased from 2.14 to 7.76. The oral administration
of alendronate sodium tablets was stopped
immediately, and the patient was given phytonadione
5 mg orally. Then the patient’s serum INR fell to 1.55
within 7 days. Meanwhile, she experienced sponta-
neous ecchymoses on her skin. Fortunately, the
ecchymoses stopped progressing by the seventh day.
The patient denied taking any medications other than
warfarin sodium and alendronate sodium tablets. She

also denied any significant changes in her diet.

Discussion
Deep venous thrombosis (DVT) is a common

complication after hip arthroplasty, with an incidence

rate of 40-609%". Therefore, long~-term anticoagu-
lation therapy using warfarin to maintain an INR of
2-3 has been a common method for these patients to
prevent a serious condition in which a blood clot
develops in a vein deep within the body. After a fall,
an elderly female patient’s estimated FRAX score
would significantly change. The 10-year probability
of major osteoporotic fracture is 35%, and for hip
fracture, it is 23%.

This case study suggests that alendronate sodium
may potentially enhance the anticoagulant properties
of warfarin, leading to a significant increase in INR
values—by over 50%—within a month of administra-
tion. Warfarin, which has a fundamental structure based
on 4-hydroxycoumarin, is known for its high plasma
protein binding capacity, exceeding 99% post-
absorption. However, it is important to note that the
effectiveness of warfarin’s anticoagulant action can be
significantly altered by various external factors,

&)

including concurrent medications and dietary choices
The mechanism by which alendronate sodium may

enhance the anticoagulant effect of warfarin could be
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as follows: One potential explanation lies in their
competitive interaction with plasma proteins. Alen-
dronate sodium may displace warfarin from its
protein-bound state, leading to an elevated concen-
tration of unbound warfarin in the bloodstream. This
increase in free warfarin could potentially amplify its
anticoagulant action. This competitive binding
mechanism offers a plausible hypothesis for the
observed interaction between these two medications'® .

Alendronate sodium functions as a potent suppres—
sor of osteoclast activity. Upon ingestion, it can cause
a transient reduction in blood calcium levels. This
temporary hypocalcemia can influence the blood
coagulation cascade, resulting in an extended
prothrombin time. Consequently, this leads to a short-
term elevation in the INR. The impact on calcium
levels and subsequent effects on coagulation provide
another possible explanation for the observed interaction
between alendronate and anticoagulant medications'”.

The effects of bisphosphonate drugs on bone
tissue may reduce the amount of trabecular bone and
bleeding. Inhibition of farnesyl pyrophosphate synthase
enzyme and reduction of prenylation of various
plasma proteins, including methylenetetrahydrofolate
reductase, may lead to changes in blood coagulation
processes(s). Additionally, the liver processes warfarin
using two key enzymes: cytochrome P450-2C9
(CYP2C9) and vitamin K epoxide reductase
(VKORC1). Alendronate sodium and its breakdown
products have the potential to interfere with these
enzymes’ activities. By inhibiting CYP2C9 and
VKORC1, alendronate sodium may slow down the
body’s ability to metabolize warfarin'®.

Even though the elevated INR may return to lower

levels within a short period after being stopped, and

the spontaneous skin bruising that occurs after taking
alendronate sodium may resolve, it is crucial to remain
vigilant about the potential bleeding risks associated
with this medication. Healthcare providers and patients
alike should maintain a high level of awareness
regarding the possibility of bleeding complications
throughout the course of treatment with alendronate
sodium, especially in patients with other risk factors
for bleeding.

To reduce these potential risks for elderly female
patients with DVT who are taking warfarin and need
to take alendronate sodium as well, the following
suggestions could be beneficial:

1. When initiating alendronate sodium treatment
in patients who have well-controlled and stable INR
levels, it is advisable to make appropriate reductions
in their warfarin dosage.

2. It is crucial to closely monitor any fluctuations
in INR values.

3. Patients should be observed for the development
of any bruising or subcutaneous hemorrhages, as these
could be indicators of increased bleeding risk.

4. Before administering alendronate sodium, the
patient’s INR should be rechecked. If the INR level
is detected above the normal range or shows significant
fluctuations, oral alendronate tablets should be
withheld.

5. Opting for novel anticoagulants as a substitute
for warfarin offers several benefits. These newer
medications have the advantage of requiring less
frequent INR monitoring, which can be more
convenient for patients. Additionally, they tend to have
a lower likelihood of interacting with other drugs,
potentially reducing complications from medication

interactions. This class of anticoagulants may provide
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a more manageable treatment option for some patients.
However, other factors must also be considered, such
as cost, approved indications, and suitability for
individual patients®,

This report details a potential and possibly signif-
icant drug interaction between warfarin and bisphos-
phonates, which required a 40% to 50% reduction in
warfarin dosage. The maximal effect of this interaction
appears to be delayed, which is consistent with
previous studies""'®, When beginning or ending
bisphosphonate therapy for osteoporosis, we advise
vigilant monitoring of INR levels and adjustment of
warfarin dosages. To fully understand this drug
interaction and establish proper guidelines for man-
aging anticoagulation in patients using both medica-
tions, more extensive research involving larger patient
groups is essential. Such studies would help validate
our observations and offer much-needed direction on
appropriate monitoring protocols for this specific

patient population.
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Miscellany: Introduction to Factor Analysis
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