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Abstract

The development of injection skills is an essential competency for nursing
students, which requires the use of simulation model that are realistic and appropriate
for practice. This research aimed to 1) study the problems and needs for injection skill
training model, 2) develop simulation model from a natural latex foam, 3) compare
injection skills before and after using the natural latex foam simulation model, and
4) assess satisfaction with the use of the natural latex foam simulation model. The
sample consisted of instructors, staff, and nursing students, divided into a focus group of
10 participants and a group of 45 participants for trial use of the natural latex foam
simulation model. The research instruments included the developed simulation model,
a quality assessment form, an injection skill assessment form, and a satisfaction
assessment form, all of which were validated. Data were analyzed using content analysis,
mean, standard deviation, and paired samples t-test. The problems found that the
practical teaching and learning in the nursing practice course had several limitations. The
needs for injection skill training model could be summarized into the REAL:L framework,
consisting of Re-use, Easy, Affordable, Long-lasting, and Look-like. The developed
simulation model had characteristics similar to human skin, with elasticity and a soft
touch. The overall quality was at a very good level (M = 4.59, S.D. = 0.51). Injection skills
after using the natural latex foam simulation model (M = 4.38, SD. = 0.61) were
significantly higher than before use (M = 4.20, S.D. = 0.63) (p < 0.001), and overall
satisfaction was at a good level. Therefore, this simulation model can be used as a tool

to develop injection skills and enhance nursing students’ confidence in real practice.

Keywords: Simulation Model, Natural Latex Foam, Injection Skill, Nursing Students,

Satisfaction
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U9 IINRA

4. Weusziliuanuianelavesidaneiuianonislude 1809 IWNg NS5 TTUBRA
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#UNAFIUIIY (Research Hypothesis)
Wnwen1sang1veslldaneiuianainisivdediassganiineuledodiasiain

TNUENNSIETIUV AU URNTINEN1RALIVBIRAANSIUNS

N39ULLIAANISIY (Conceptual Framework)
nfendsiidunsiteuasfauniinitoeanuuunsinuuuseanidu 4 szoy laun
svaedl 1 nsdmsendym (Analysis Phase) ﬁﬂmﬂ@mLLa3mm@TﬁNmsﬁaﬁm%’uﬁﬂﬁﬂwm'ﬁ
dnervoefidnneiuna seaedl 2 n1sWmun (Development Phase) Liun1stivayalusinmn
dosraesnniilugnsnnsssuridmiuiiniinuensanevesidaneuia ssesil 3 nIneaes
195 (Implementation Phase) nnaasludosiassainliuensnsisssuaidmsuilninue mmsanen
voslAnneuia warszeedl 4 Ussifiuna (Evaluation Phase) AnwiuSeuiiiauiinuenisdne

YRINANNYIUIANDUBALNAINTS IVEDI1ADIDNNNUEINITIFITUIRAkazUTEIUAMURIND TR

VoiENNEUIaRBN519ED 189N HLENINITISTINYR (A9 1)

=) = o
NIDULLUIANNTTIVY
N15398UagNAIUN (Research and Development: R&D) 4 5282
i 1 seuzii 2 ezl 3 seuzi 4
msasendym ‘ NSRRI - maaaosly mUsudiuna

(Analysis Phase) (Development Phase) (Implementation Phase)

(Evaluation Phase)

[ Saquszasn \ qus:aaé \ ﬁlqﬂizaié \

mMsAiiung

'tﬁaﬁnmﬂtymuazm’mﬁaams
dodwmiuilndinuznsiaunves
Adaneruna

msanduns

'ﬁnmﬁ:ymuazm‘mv:mmsﬁa
dwmsudniineenisdnenvesiian
worwa Taensaunuingu
919758 W uaviian
WYWA

"Jtnﬂzﬁﬁayauﬁzﬁgﬂdsstiu
ddydmiumaaundedniy
Anvinwzmsdaegn

_____________
nadWssELLi 1
dcgwluazm'|u;mmsﬁaﬁ'm§'uﬂn
vinwznsdnenvasiidaneuna
dwuihluwaunde
Anvinwznisdnen

* iovmundasiansaniviy
#RMNSTINIRdMIUAN
vinwznsingnvesiianeuna

nsAiiung

* 9BNUUVLAATEDSABI9IN
Tuerawssssuei
(Prototype) FAUAULIY ALY
mies uazdzinn

* Uszdiugunmdasiassanivg
u'1m1i1ssiuu1ﬁ'hm§t€m'uw
wazUsziiuguauaesiase
INNUBNNIFI5TTUVIALNY
werwaIndnuazidanervia

* Uuupuasiandesiansan

Tugrswssssuiam
VaLHUDLUY /

s -
WadNS5ETi 2
dosrassmnTrusnamnssssumi
dwmsudniineznnsdaen

*Ysziuiinvzmsdnsnaunsly
dosrmnsanivusnanin
IR

*Iunquitegnemmasdlydasians
LB NITIETTUYIRAN
sinuzmsdngn dauuuvy
AUY MDY uazazInn

s Usziiuinuznmsiasmdamsty
dosrassanTnusnaws
SITUYIR

l

[ a
HAANSIEEEN 3
finwzmsiagmdamslydesians
NMUBIINITIETTUYIR

AN 1 NIDULUIAANITIVY

*ewsuiiisurinuznisine
vasilAnwEIUIANBULAT RIS
TndoshansanTusnanin
SITUYIR

*ipuszdiuaruitanelovasiian
wewianemslydesnassan
Tngramsssui

MIANTuUNg

*Wisuiisuinesnisinen
seinenounazudemslvde
3189991 IHUEIINTI55TUYIR

*Tanquinesnaiuuulszdiu
anuitawele

nadwssTEYT 4
wansisuifisuinesnsdnen
saneunazviimslvdesans
INHUBIINTIETTUYIR WavHE
msUszdiuanaftanelonanisly

dosrassanTrusnamnssssuei
N

SNeemoco---

-
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52108175998 (Research Methodology)

n1539eAseifisuuuuiunisideuasWaun (Research and Development: R&D)

]
=

wusmsinwreanidy 4 szew laun szesdl 1 n1siasizndam (Analysis Phase) svezit 2
N15WAIUT (Development Phase) szl 3 mimmaaﬂﬁg (Implementation Phase) wavszesil 4
Uszifiuna (Evaluation) n1sledediassaninueranissssueid lnoyddohiasendym
warAuRBIN1TAenaFougileflniinuen1sdne uariweyanoenuuukarRmundedaes

PN NL9NNS155IUTIRNautn lUneaadluwas Useliung

U3891n31aznaufAla819 (Population and Sample)

v (%

Uszansluasedl lawn 919158ne1U1a LIUUN9 Lastaane1una AUENEIUIAAIERS

un1Ine1devindu lnengudlesrswuadu 2 nau lawn nquil 1 Wunquéieeisdmsy

£%

aunuINgu Usenaunie 9131senetuiafiiiugaon 916U 2 AU kAl nuINNguas1eIY

nMsURTRNITMEIUIE S1utu 2 AU wardidanenuna AugneIUIaAIanT NN INeNEeTindn
$udl 2-0 dudar 2 Au Tawdwou 10 Ay Aadenaunnumanausi Ae Wugaeunieydans
Bounsaeusisinmsufiinimeivia WuyinunisSeunisaeulnglaguvielinnadiaes
Tusedrinismeia Wuyamsdeuiouseisnnisufoinismeuia Tunianisdnuidl 2
JnnsAnwn 2565 nguil 2 Wunquinesmaaeslededians 1w 45 au famzdouou
AN TRNNEILIE AAn1sAnundl 2 dnnsnun 2565 Tanua ABuRWITINNTITE
%qﬁmumLﬁuLﬂmeﬁ@mauﬂ’mumﬁﬁmﬁﬂ/ﬁ (Inclusion Criteria) fsiliosanmsidedanarndunis

Wenviaugluiunisdanisiseunisaeu wasliduiugameidoudiuiu 12 au sluaiuise

MuuprIAnauileeiefnu3feiissunsainainyssynsiavunale

ww3a9llanlvlun1s33e (Research Instruments)

[ 7 (%

Wsasllantylunisiteasstl Usenaunie

[

1. WRLAT UL Amdoudnfaunuiiou ¥uin 10 x 10 AR Ul 3 Hadwns
ﬁfugﬂsﬁummﬂuwﬁmﬁm% AULYY ALY M9 wavazlnn

2. dodras91nTrlueanis1sssuvfdmsuiniinwenisdnervesidnneiuia
AU ngN NS 15TITR wazasiafinee Mduaiulssneulunmsdndesiass (msedi 2)

3. 1 Wudnen Les 23, 24, 25 uaziiudnendugydu (nsulin Syringe)
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4. wuuUsediunmunmiesiass Usznauaie 3 au laun 1) annmussdedians
2) arudululalunisiilulslunisieunisaounaznisiiniinugnisine 3) augnaes
AIuNdnN153ne1 SnvazaswuuaouatdulInsinussutaa 5 sEaU (Rating Scale)
Tnglugdeangy $1uru 3 mu Vssdiudonunisussdiu 3ddumeiunaindn $1ua 3 eu way
fAaneu1a $1uu 12 au AnsanirezuuunsnunnisUsady

5. wuuUsediuinuensdne gifeasstues IneUssduauanansalunisinenan

(% [%

dnlagnnownssduiowedfuarminveadudnemnadeiduaiulng suvusiazesanising
anaeavnzan leamiau sedueuiuladfiuty uasrnuznsdnglunwsmneuuasndsly
dodransanliugnamnasssrnddmivilndinugnisdnen

6. uuvUszifiuaruiianela Svefianudiwau 5 ve Snvurvesvuasuauiy
snps¥aUszanuen 5 s (Rating Scale) nelugmounuuasumufinTsadennaudfios 1 sedu

N7 ”sjﬁﬁmumﬂmsﬁmsﬂsmﬁmmLLUUﬂizLﬁuﬂmmwﬁaaﬁ’waaa wuuUseiiiuinyy
n138ne1 wazuuuyszidiuanufisnelauvseenidu 5 sz lawn 5 = wandlan 4 = win
3 = Ununans 2 = ue waw 1 = uesiian lnednisudananiade laun 4.51-5.00 = unflan

3.51-4.50 = 111 2.51-3.50 = Yunag 1.51-2.50 = ‘J@EJ ey 1.00-1.50 = ‘1:@8‘171'?1@

nMamsIaEeUAMATNIATEslaIsY (Validation of Instruments)
Lﬂéaqﬁaﬁﬁiumﬁ%’ﬂﬁ%mimwaa‘ummmaL%aﬁamimargﬁmémzy 4 5 AU

laAn 10C 5812719 0.67-1.00 waznaaaslafiuidnneiuia 30 au iiewainnuidedu Tngly

A1duUszansuean1vesnsauuln (Cronbach’s Alpha Coefficient) TaArAad asfumafy

5211774 0.81-0.83 FathuuulsziliulluAusiusiuveya

M3AUTIUTINYLA (Data Collection)

o a

KITEATIUNAUTIUTINVOLA AUAIFUTURRUAIT

1. vhuifsdeveeynnanufnugneuiamans uninedevindu tediunis
vosyIRLiUTIUTINTEYa

2. Widemuiaameiuna deuurthi asaduiusamm wastuasinguszasansife

3. %LL‘\Jﬂ%ﬂ@@Uﬂ’]iLﬁUi?Ui’JﬂJ%@Nﬂa wnUfTRveINaN 080 saudeAvslunisians

U Lasn15159un15398 Tngludinanszvule o
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4. LﬁUi’JUi’JM%@NﬂﬁizﬁJzﬁ 1 mM3iasendaym (Analysis Phase) Ine@nwidyviuas
ArmmasnsAeiininugnsang1vesiAnmeIuna mEnIIALNUINGND1913E 1MUY uasTiAn
we1u1a worduuwimslunisesnuuuuaziamndeiiniinvenisanofimnzaufuuiunaes
AMENETUIAMERT AV INendevinga

5. LﬁUi’JUﬁ’JZJ“J?JigJﬁS%EJ%ﬁI 2 M1wUN (Development Phase) Iﬂ&ﬁﬂ%@gammwz
fi 1 iimuidosassnlniuerenssssmd feil

5.1 DONUUULUTRLNTLTY d1mFunsTugUTueudunEnSom auuy aue)
yumas uazazlnn fvunuuAlmeuAesturnugueeie

5.2 penuuUgRIAILNANTIu LA nalnn1suesEaeTinien fasnauas
Wluthensludaaiunieg fvanzan iiolndesassdautidanauasaunmyendniom
Wanzauian

5.3 naugnsHaNTuaLa il iR uuded1009 I HLE W TI5T IR
A319AULUY (Prototype) Tnelnfidnuarlnaidssiuiomiluananuioveunue

5.4 ﬁwﬁaaﬁ’waaqmﬂim&m‘wwmﬁismwalﬂﬂﬁxLﬁu@mmwmu@,%ww
ioUsuugauagimundengnsiidaumuizandniunislydudosiassainlrugianns
sysUREMTURNINwENAneN

5.5 nadauALImEIzanvesnuaniided1ansanlnlue1annsI53IuTIA
puATIERLYY AN Anduia wazaruasy Tnglumeunaivn@n S1uau 3 eu uazidn
neWNa 1A 12 AU MadeunsanImeidu wes 23, 24, 25 uanifudagdugAu (nsulin
Syringe) WagUspiiiuannwiodians

6. LﬁUﬂUi’Ju{ljmﬂaﬁwzﬁ 3 mimaaﬂ% (Implementation Phase) warszezd 4
n1sUseiiiuna (Evaluation) TmaiﬁﬁﬁmwsnmaﬁLﬁmfiu&haéw 119U 45 AU Uszllluinwenis
dngrneunisledesians andunaededesiaondunat 1 5u uassdiuinuenisine

PAINTIVADINADY WIDUNIVIWUVUSLIUANUANIND TR

N151A1EMYeYA (Data Analysis)

€

[ !
v o

FRedweyaiilauinszmilom (Content Analysis) nsaunuinauieasudamuas

e>°

AU BINITEDF NS URNY NBENISANLNUBIRANNYIUIABALNITHAUIEDT188991NINLYIINTT
sysunRdmsuiiniinegnisdnen uazlalusunsupeauiumesdsagunvadfiinssndseuidieu
PINWLNISRNYIVDINAANYIUIANDULATUAINT WA D188 NUEINISISTIUYR gl

Paired Samples t-test NszAutBdIAey 0.01 kazdnsizrauiswelavesldaneruiananisly

do91a8 lngmamaniade (Mean) uagaiueauunnasgu (S.0.)
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9385951N15398 (Research Ethics)
n1539eluaalnunsiasuwaredRaINAMENITUNNTITETTTUNTIdETuLYWe

WTIVenderinBas COA No.TSU 2022133 REC No.0269 Tnesuses a Sufl 5 fueneu e, 2565

¥

wazmuAeTY o Ul 5 Aueneu w.el. 2566 Jedeiuniusneyanielusseziafnany

Y

Nan15398 (Results)

1. sz82f 1 n13Asendayin (Analysis Phase)
mﬂmﬁLﬂiwﬁ‘{f@;&amiauwmﬂfjmﬂigmLLazmmf;aaﬂ']ﬁ?iaéi’m%’w‘]ﬂﬁﬂwzﬂ'ﬁamm
YeadAnne1uia nuninusnsinnsdsunsasunaufiAneivnsufoanisweiuia
Lﬁamim%smmmw;amaaﬁﬁmwmmafiauaaﬂﬁﬂﬂﬁﬁ’aﬁa wuNgUuuuiRndunnudalau
atulpg vieduruuadalauiinnumunluifieumfniiae uasilsnange deilussdua
noamsdedmivilniinuenmsdneivesidnneua gidoasulaiu REALL Framework Tagond
wdnn1s7AUsEnaume R - Re-use l91la E — Easy IsnguLLaz@JLLa%’ﬂwwiﬂa A - Affordable

59A13URBdla L — Long-lasting numu Tuweane L — Look-like manuiaiiouass (nud 2)

aguanudasnsiiveinluguulfanisimuniednass

REAL:L Framework

I-!NNEN'UENGENWU’IU'IR I:IN&IEN‘HBQE]'W’W!T/

UWUIAANAN I
Wimdhigguanasujianig

Qi — REALL — o

@ ULivisine / nunu @ s eniidudeald

¥ . . T I L L
@ umeseansilninus BVIRBINNOLIVYENGILIELY @ quainwing

PR AP z UarMIUIMITIANITaLNEY”
@ laouthlévasade

\4

nsauuuIAn REAL:L vﬂé’aﬁnnﬂs’zmﬂzﬁﬁ’nuﬁmms |

v B ¥ P Y PR ST |
@ O O O
v\
Re-use + Easy + Affordable + Long-lasting + Look-like
Todldnarune Tdouuazquadine ASuResld nunu Linsing AMumilou (iaiiausiv)
Fagnunu 99-ldusuade 1¥aubidudou Aunuimanzan A Jagiinnuudonse fianvauzuazdudalndids
fudn aamsAuEns nanuazenity CELLEDRTRTIE ST asgy Lidemsine fusiyaz/Aamiseds
Taigewn oA ogmslivueium WBadamsiinine:

O % @ ©]

o ot . a o o a
uaawénmaaﬁa:lé’iuannmswmmﬂamammuumnn REAL:L

.
;&w‘. fumadoud O AumMIuIMmIsIang aunsldau e AugunmuazaUaenAsiY @ AuANULETDUIT
NA
fidanewratininezldotng Uszndasulszinm linineans I991ude quainwite Feilanumumu Yasads Anvinwniaiiouaniumsnias
< o vad . v oo <o : ~ o = v - >, . - - o
sule Wannanuaanalaatuy adeRuAATT Y AzAINAaNIIIANTT uanifodald wuAManTaunouUfUReSe

- - o) o o o, a
_\@'_ d3U: “REAL:L” nav«anmszﬁntym:u'ﬂddmswmmﬁamammn‘{wumawwﬁswmn

& « & v aa v <, v o v_ . oo
Anaulongnedldsu (Uda) uazdgua (919198/18mind) ldedwaugauazosiu

AR 2 wudsasuanussamaieilguuifanisimundediass
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2. 52939 2 MWL (Development Phase)
HITeRRuIFeTaelvilniinwen1sanen 1ngoonRUULUITTNNTUIIU IIUIU 4 Tu

ANUDTLITNBRNTINBENITANYT AD AULYY AUV UUINDY LASALIND ANAUATUIA LA TS ULAES

'
v v

furwinuyweass ngludunszandmasudniaunuiouauin 10 x 10 WURWAT AUV

9
[%

3 daalng éi’m%’u%ugﬂ%umu (Wil 3) fqmﬁwmqﬁﬁmmaaﬂquqmﬂﬁﬁéaumauﬁﬁwﬁwﬁu,az
ﬂalﬂmsﬁwmsuaamst,ﬂﬁ@m81 foznanadlulutensfivunzay lnedsuvsinavesasiad
Tnsiamzans K-oleate fivhwuniliduansanussfisia uag Glycerol fivhmuniifiunumgudiuun
WAA AN Lﬁaiﬁ?iaﬁwaaaﬁauﬁ’ﬁL%qﬂaLLaz@mm‘weuaawﬁmﬁm%mmzamﬁqmﬁﬁé’wmz
Tnawdeafufimiluaznasiiovosmyus (m31ed 1) dlulanuuuy (Prototype) Aidiaudaveu
Amasurilnadesdinuywe Tudouarluifufisuniosiuaineisiny menssuiunsives
dielvianuyy WedudarslnenusAnyumiloudusiafiovidanniian
L:ﬁaﬁﬁaaﬁ’waaﬂmﬂIW@JsmWﬁwaiimwalﬂﬂﬁzLﬁuﬂmm‘vﬂﬂEJ;;L%mmtyaimmsﬂizLﬁu
uazvadouAnANTRvesdes a0 NTrue N TI55IINIR ATuALBRUYY ANUMTeD Anduda
wazAuAsy Tneneuaivinuas dAame1una $1uan 15 au nsesdnginiedy wes 23,
24, 25 wazidudngdugdnu (nsulin Syringe) Nan1suUsziliu WU AuauTAlnsImegluTEU
Fann finedesaumnanuiu 4.59 (M = 4.59, SD. = 0.51) puiifiazuuugsgaluseduiun
Ao ﬂ’JWiJQﬂGTBQG]’]ZJMﬁﬂﬂ’]SaﬂEJ’] ANRABNAY 4.77 (M = 4.77, SD. = 0.44) 589831 Ae
arudululelunisilulalunisSeunisaeunasnisilniinuenisdaeneglusedufun aade
AU 4.62 (M = 4.62, SD. = 0.50) wazAanmesdednasseglusefud anademiiu 4.50
(M = 4.50, SD. = 0.50) (15197 2) iflevuUssdedrasalnueranissssuvAdmivilninuy
N33R TNTBLALE LY 1§ﬁﬂ1$ﬁwﬁaﬁwaaqlﬂ§®aﬂﬁuLLr;iusmé’qmiwﬁﬁLﬁuamﬁuau%mm

WoazmntunMssaaniugvaaasly (1w 4)

‘. - } - — *
‘ » - .
N
— . ’
e, & | < v - '
a - |
(A) Funuy (B) A (C) wiiviog (D) azlnn

A 3 LUNRUNTULED I LE19NNS15 55U RE NS URNInwen153ne
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(A) Aunvy (B) Aun (C) wiinviag (D) aLlnn

AN 4 F0971809MUE9NISIFITUIRANSURNYINYEA1TRALN

M19197 1 gasilalunsiuundediaesaninue e ssssuvrdmsuilninwenisanen

d19.Adl Usuau (phr) unumwnd
60% DRC 1181910311 100 asuitendn
50% w/w of K — oleate 5 AYARUTIFR
50% w/w of Sulfur 2 msﬁv‘iﬂﬁmqmgﬂ
50% w/w of ZnO 5 fanseau
50% w/w of ZDEC 2.25 CRECRER
50% w/w of ZMBT 2.25 CRECRER
50% w/w of DPG 2.5 ansnewaadIfuil 2
50% w/w of Wingstay L 1 ansUssfunsiden
339% w/w of SSF 0.33 ansneLaadIfuil 1
99.5% Glycerol 5 wanah lwiwes/
ansuiinangu

A135197 2 Han1sUsEIlugAINER TIa0 1IN lNe 1NN TsTTUYIRE T URN N weN15RAEN

iwaéjm (n = 15)

AMENUR Mean S.D. wlana
1. aunmvedluinanyinye 4.50 0.54 0
2. auduldlalumsilulelunisSeumsasuuas 4.62 0.50 AN
nsinyinwe
3. ATUYNABIANLNANN1TEAEN a.77 0.44 fAunn
ALaAETIBANY 4.59 0.51 AN
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3. 5zeuii 3 m'svmaaﬂ{f (Implementation Phase) wazszesdi 4 n1sUsuiiuna (Evaluation)
fosnansannlnusnsmissssuvidmduindnuznisinen

faawegunaiidunguiiosns S1uau 45 au Ussliuinugnisinginounislvdesiaes
nniuneasdladesiasndune 1 fu ((mdl 5) wessiuinuensinemdnisledosiass
nan1sAnekazlieuiiisuinurnisingnounazudanisledesias lneluadn Paired
Samples t-test WU AruULTEENsERemEn1sledesiaediandemniu 4.38 (M = 4.38,
SD. = 0.61) gana1neunisledediaesdedinnalemadu 420 (M = 4.20, SD. = 0.63)
penalifuddaymneadia (t = 3.52, df = 44, p < 0.001) (15197 3) Anudianelavesddnneuna
nenslodosiass nun Saaneuiaiinuiiovelanenisledesiassanlnuensmnssssuei
Tunsilninwennsdnen TneRersanlunuinduda anumuizaunenisleay Aunsine
AUABINTT ATUNUNTL uazaNaraIntuniglyau lunimsuegluszdud dediass
fwauruiisdanumuizay Gdans1viafidunquiiosisuansisaiiufianela
felunuinduia Aumunzaunon1sleaIy AUATIADAIIUABINIT ATIUNUNTY KA

'
= =

AMUALAINIUNITIVIU TUSEAUADIRLIN (AN5199 4)

(A) ALY (B) fuan (C) wiiviag (D) a<lnn
A 5 MnaaedlrdesiaesliueamssssuTRd s uilnTinurnsEne

15199 3 N15USIUEUNNEYENISRASIVDIRAANYIUIANBULAL RTINS IUEDI1AD S

ININUYINIFISITURE NS URNIN®ENI5ARE (n = 45)

7iNYLN15ANYIVDIUEANYIUIA M S.D. t df p-value

NoUlYAD NI INLYIINITITTTUTR
. ) 420 063 352 44 <0001
aAmsuinyinwzn1sanen

A9 YED A9 INUYIINITITTSUTR
o ) 438 061
aAmsuinyinwzn1sane

*5 < 0.001
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15199 4 AUNIND1AVRINANNYIUIANBDNITLVEDI1809 N IUNLEIINITISITUTIRE1USU

Nnvinwensanen (n = 45)

- AUV . AUV . wumas  szeu azlnn S2AU

5189N15U581 Y 5¥AU 53AU
M S.D. M S.D. M S.D. M S.D.

Ahdudavesde
$a0snany 374 110 @& 357 110 @ 359 1.00 @ 353 125 @
ARVSOER
do31809ilA00
WMulgdumen1s 374 110 @& 353 125 @A 365 100 § 359 110 @
Tailnvine
Hod1a09959m0
aupeansly 453 077 #wn 413 099  # 412 078 @ 467 061 fun
mslaau
dedraesaningn . . . .
vy 411 0.74 i 4.00 0.85 A 412 0.70 f 432 078 @
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Abstract

This cross-sectional descriptive research aimed to study the levels of occupational
safety knowledge, attitudes, and behaviors, and to analyze the relationships among these
factors among production workers in a private enterprise in Mukdahan Province. The sample
consisted of 100 production workers calculated using Daniel (1995)’s formula for estimating a
finite population proportion. The research instrument was a four-part questionnaire covering
personal information, safety knowledge, attitudes, and behaviors. Data were analyzed using
descriptive statistics and Pearson’s correlation coefficient. The results revealed that the
majority of participants were male (80.00%), aged between 31-40 years (57.00%), and had
previously experienced work-related accidents (91.00%), defined in this study as incidents
resulting in actual injury or physical harm and excluding near-miss events. Overall, the workers
demonstrated a high level of occupational safety knowledge (91.10%), a very good level of
safety attitudes (Mean = 4.64), and occupational safety behavior level characterized as "always
practiced" (Mean = 4.59). Correlation analysis showed that occupational safety knowledge,
attitudes, and behaviors were significantly and positively correlated (p < 0.001). The strongest
correlation was found between knowledge and attitudes (r = 0.628), followed by attitudes
and behaviors (r = 0.578), and knowledge and behaviors (r = 0.514). These findings suggest
that enhancing knowledge and fostering positive attitudes are crucial factors leading to

sustainable safe work behaviors.

Keywords: Safety knowledge, Safety attitudes, Safety behaviors, Occupational health and safety,

Production workers
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wagld 0 Azuuy Wednounsuin diudemanudsauliazuuvluiianansesiudu azuuuso
gnulaniurdosas uasulanaszauninuilaeldinaminisuussesauniuuuifnves Bloom (1956)

lnsazwuusogazsiauwe 80 Yul vuneds dauilusedud azuuuiesas 60-79 nuned daus

'
o

TuszAuUunan wagazkuuinIFesay 60 Maneda danusluseius
d2uh 3 WuluvasuauviruAfsuANUasnfelun15YneL 911U 15 99 anwaziduy
WUUNIRSUSEUNRIAT 5 526U (Likert Scale) Aaud “iiusigagnede” fe “ldiiumeednede” dmsu
YOANNNUTUINLALITIAUL NS AL UL U AN 1IN TILATAANINAUAIUVENN15VDY Likert NsuUa
NAATLUUTTALRE 8UDIALLUY WALAIRUALNUNNITLUANALALBIAENITATUIUAINUNI 19VD
BUASNIATY FINYIALWUULYINAU 0.80 ANULUIAAYDY Likert (1932) way Best & Kahn (2006)
lageiade 4.21-5.00 nuneie dvinuafluseaugann Aade 3.41-4.20 vugie dviauaily
JEAUEY ALRAY 2.61-3.40 vuneda IviruaRluseaulIunans Aady 1.81-2.60 nungds dviAuad
TuseAusi warAeay 1.00-1.80 U8 UVAUAR LUSEAUAIUIN
1 a [~ a i [ ) o ¥ [
dun 4 JJuswuvasuaiungAnssuaiuauUasnnslun1sviney 91U 25 99 anvay
Wunuuaasyszanaan 5 szau saus “Ujifinnase” B “liweuiifme” Taedinslinzuuy
ANMSUYDANDNUTIUINWAZD AU UN AN ALNZEY NNSWUARNAAZLUUTTANLARILAZLNNNITHUY
% ¥ % 3 1 = % L% a 1 dl =
SYAUANUAINUNI VDI UANTN AT U UAEINULUUAB U AUAR tAgANRAY 4.21-5.00 NU18D4
fingAnssuaudasadeluseavasuin Anedy 3.41-4.20 nu1eds dnginssuanuuaends
lusgavas Anady 2.61-3.40 nungds dnginssuaudasadsluseduUiunas Anady 1.81-2.60
o o a ) YRR ! A o o a )
wned IngAnssuanudasaisluszausi wazaeds 1.00-1.80 nuneis Inginssuanuvasnd

Tuseausnann (Best & Kahn, 2006)
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N13ATIIFBUANNNIATEWIBITE (Validation of Instruments)
Lmuaaua'1uléf%’um3mfmaammmwﬁdﬁmmmmaL%qLffamLLazmmﬁaﬁmam%qaﬁa
lagsnsaAaal 3 vinu psdeuANunsudaion uazdunefvilaudenadeswenion
(Index of Item-Objective Congruence: 10C) Wu3tadA101unNATaiA1 10C iU 1.00 wansds
arumsadailonlusgduiun antuhuuvasuauluneseddfuninnudierdnvesuisminema
wiandls $19u 30 Ay WemAmudesiuveuedesile TasdunuiAuInmA AT osiu
F8gn3 Kuder-Richardson (KR-20) ledaaud esfuindy 0.705 dmfudusiauaiuaz
FrungAnssuriuinmatdudseans wearivesaseuuia (Cronbach’s Alpha Coefficient)

LaRwiniu 0.837 way 0.865 Mmuaau FediodnaIelennyaiimanuedueglunaueifeeusuld

mM3iusausaadaya (Data Collection)

[y a <

M3IAsell FApandunisiusivsudeyanutuneuiiduszuy lnelsuannsvesyan

o a a v 1 Y v v Yo Y @8 YV A & & e
ALUUNTITIVYIINNUIYITUAUTEINA LLagbLWiU@HQJﬂ@IVLﬂUGU@yjaﬁlqﬂﬂﬂ']u‘UigﬂaUﬂqimL‘UUWU‘I/]ﬁﬂ'H’]

o v

= 1Y vaw Yy v & A o & ) I3 a v = =
LN@l@iU@HQﬂ@LLa? E;lj'ﬁ"i]EJVL@LGU']WUVlLW@GULLQQ?WQUﬁgaQﬂeﬂaﬁﬂqi'ﬂ"ﬂﬂ YLD YANVDINTITANYN

wagdunaunsiusIvTIndeyaungdisanide nSeuvisianunefunasnanmuzaulunisiiudeya

Y
AauNISAUTaYA H338lAv0AuEugeIINE1NTINTTY LneTuasinnisidsiun1side

kY

1 [

Juldlegadasl didnswideannsaufasvsensudininnisidelannnailaglidmansenulae

wazdoyanlisuazgniiusnwiduanudu

'
a =

nsfiusavsndeyasiidunisineniswanuuuasuauliunid1siuide Fududneu

o

wuuasunumenues lngdddgliduugidingituisnisneuiuugeunuiarneutednaidlunsdl

nildeasde lugianfouiuesuy — garpu w.a. 2567 o anulsznaunisionyuwianilsludmin

1% Ve

yNAMS ndsnfiusIvTIdeyansuiun L uungudiegnes §ideldnsivaeuninuanysal

Y

aa 1

YDUUABUNIY adsadeya uastufinteyaiethlUiinseinnsaissely

il 19991N19MoUNaULUUABUNNY (Response Rate) So8ag 100.00 1H93991ndn"3

Ya o

Audeyavnnaudlegtlnensdduanuiiujifou lunisamuaununindeya §3dulansiaaeu

AYNATUAIUTDILUUADUN NV WIS INISAUTRYE LazAnoankuLdaUnINy liauysal sud9

Mwualvigneunsondayalvinsunndeneudsiu ieanlymdeyagame (Missing Data)
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n15AAIIENdaya (Data Analysis)

Ya o o

MAINAUTIUTINT oy ALz TIvdauA N NveIt ey alukuuda U LA ITEYI NS
Anszideyalaslusunsudisagiuarliaaflunsinsgideyadsi
1. SV IMUUVABUMIATIIFBUATIIgNFRANY saivasToyausnvanavydoyaT i
aesvialvidemukuunlasuNsassiataya (Coding) wisuinluduiinteya
2. Vuiindoyaatlupeuiinmesiusunsuussuianadnsagy (SPSS for Windows) laanis
Anszideyaliaiflunsinmzideya il
2.1 adfd@anssann ldun aud Yosaz Aeds wavdrudsauuinsgy
iloasuisdnuaiziluveangusietie samfeseduanug siauad wagngAnssusnuanuUasade
Tunisviau
2.2 affWRUNIY TIAT1ENAUFUNUS TENINANT viAUAR wasnaAnTsy
sumdanadslunisvinany ns1aeun1snsEeiivesdeya (Normality) il ol a15a
aumngautunsidadAuuunsuiunin lnemndeyaduluauauufgiunisuanuasuuuunf

¥

\denldf Pearson’s Correlation Coefficient Tunsdififeyaluilulumuanufigiusziinnsanldada

o w

wuulidansdiwmes lawn Spearman’s Rank Correlation Coefficient MuuasyaAutya1AUNI9@DA

[y

ﬁigm‘u 0.05

938533UN15338 (Research Ethics)
N1533eAstlaTuNTNasunsuTeInIuasessIUNTITeluNy N ANTaSITgUANER S
UNINIEBIRANNTIYIUT WaTu 16 FnAN WA, 2567 L@uNlA3IN1T 026/2567 n13aLiiun1side

.
o £ 9 1% av % a

flsdadnsuazdnaasveidisanideduddny fdisuidelasunstuaseyasgspsudiuieniu

o

(%
1Y

Tguszasd Tumeu uavdseleviveanside suddnslunsufiasvionsumainmsidelannia
Toyafiliannnisideazgninuinwiduanudu uwardnavenansidelunmsulegliUawmedmny

V01391378 warasunuluenasiusenluatednvaldnys

NaN15938 (Results)
1. YoyadiuyAnavaINguAlaEna

nausegnsduluadumane (Fesas 80.00) Torgszming 31-40 Vannilan (ewag 57.00)
AuszAuNsAne wudulngdisanisfinwszaudseudnuineusu (Sosar 49.00) nguAIBE1

dulunglifilsausednda (Fewaz 87.00) waziluszaunisainisviieu 1-5 Yuniga (Sesas 41.00)
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dmsunmsuumnuuinsnisaudasads wulingudtedrnfeumusldaunsailesdudunsie

druyanansudiunuseileu (Fegag 96.00) kagnnAULALITUNNTBUTUAUD Il AL

Anudasasilun1sinau (Feeag 100.00) wenaninuiingualegredulngineuszaugUhme

nnsvinuneliiianisuinlunieanuidemesesisniemintuiazlisamenisalifiouiin

U (Foway 91.00) (31971 1)

M19199 1 dnwaenIluvrendusiied s (n = 100)

Hoyaiily 19U (AU) Soway
Ll
618 80 80.00
e 20 20.00
a1y
ind 30 17 17.00
31-40 U 57 57.00
foust 41 IulY 26 26.00
STAUNSANY
HosuAnwInDUU 49 49.00
dseuAnwinoulats / U, / Uaa. 43 48.00
USeyaed 3 3.00
TsAUsza162
Taidl 87 87.00
HlspUszdnsn 13 13.00
Uszaumsain1sinegu
1-59 41 41.00
6-10 U 33 33.00
Foust 11 VTl 26 26.00
nsléaunsailiasiudunsiediuynana (PPE)
THgunsalliasunussideu 4 4.00
Tfgunsalasunusziley 96 96.00
n1saUsHETTIBUIBLAzANUARRN Y TUN1YINeY
LABNSUNTOUSH 100 100.00
Uszaun1sainsuseauaiimninn1singu
Tlaivme 9 9.00
LAE 91 91.00
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2. Ar1uga1uaulasafslunisineuvasntdnaudendaluaaiudsznaunisiensu
AMINYNAINTS

winnurhendaiianuisuanuvasadelunsviueglusedvinn lnelazuuuninuiiade
a < 14 ¥ Y & 1 1 (Y 1 ! (= £ v d‘ [ [
Anusesar 91.10 azvieuliiiuiingudiegediulngdanuiuazainudilaiiertunannis
anudasadelunisviuidueded Wefivsanduseds wuinderauifidadiunisaougn
ganige lown Uo 9 JUiURnuansaUasuiiiiuilivaendels uazde 13 n1ssenuatfive

v v ¢ & v a & v 4w wa | '

nnaswdidumgnisalidndes Andudesaz 100.00 5098311 o U8 3 gURmAdwansenusie
AUSZAUME 91U WBUSIN ATOUATY WIEd N wazUszinaw@ Andudesas 99.00 (115197 2)

nauiegedulngiisgiuanuisuauvasadelunisinnuegluszaugs Andusesas 83.00

sesaunAaTEAUUIUNGN Savar 17.00 uazlinungusiegeniissiuanuslusedusn (115199 3)

] vy o ° 9 | a ° %
M99 2 ﬂﬁqmzﬂqu@quﬂa@ﬂﬂSIUﬂqﬁwqﬂqusUaﬂWUﬂqﬂlquEJNﬂG’] LUNTI8UD (n = 100)

4o aNuEAituaulaendsluntsinsuvesndnauihengn n oo —
AaUQN ABURAA
1 giRmainannsnseviuaranimiandeniiliasads lulvZesasa 98(98.00)  2(2.00)
W38N
2 miazasngaruvaendoiisadndesldviiliingiRiveiouss 97 (97.000  3(3.00)
3 gURmmnsENURRRUsTAUMA 11U HPUTINNY ATUATI LBdns 99 (99.00) 1 (1.00)
uarUsEInAYIf
4 nslesfulazauauuafiviidfianfeunuiifaguf iR 85(85.00) 15 (15.00)
5 wihodlugaidssdesanildgunsailiosiusunsoduyana (PPE) maeanan  99(99.00) 1 (1.00)
6  mssumaealidingsumenniigaievnsmnela sewanfeimiitasmain 98 (98.00)  2(2.00)
7 awnsnnengunsaiieatuiniesinseenldvnnliazanvieviliaudidn 87 (87.00) 13 (13.00)
8 psesueanay fuanh dudnvalfen Wuedemnediu 95 (95.00) 5 (5.00)
9 FUfTRnuannsafasnuiiiiuitlivasasdeld 100 (100.00) 0 (0.00)
10 mstlestumdslviifenismunuideinds 01ne uasUFisengnld 73(73.000 27 (27.00)
11 nseusudsdngliinnguiesesdnsvaginy 97(97.00)  3(3.00)
12 mnsefudeaads 8 $alus > 85 dBA desdavhlasamseyingnslidu 82(82.00) 18 (18.00)
13 Fosmenugtiveamnads uidumgnisalibnios 100 (100.00) 0 (0.00)
14 uasasiivosiAulutisaussmeniuazlsivivliuanmm 99 (99.00) 1 (1.00)
15 enuvaendodunihiivesdwehiividy laldwihdvesmdney 49 (49.00) 51 (51.00)
mMusnaNuiiuanuUaaatelunisineu Souay FTAUNIN
91.10
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M13199 3 sEauAuIuAUaenieluNTIUTeINENRIeE1NINTI (n = 100)

sERUANS 1w (Aw) Souay
TRV 83 83.00
sEAUUIUNANa 17 17.00
seffus 0 0.00

3. AuAfA1uAluUasnn sluni1svineuvasndnitudrenanludarulssnaunisanau
AMINYNAINTS
nwinaudendadiauafaiuniudasadelunisiiaulagainsiueg luseauduin
(Mean = 4.64, S.D. = 0.35) wansbitiuimminaudandadyuusadavinsanisu Uiy
sgavasndouariiarudidyfuanulasadelunisiauduegiaunn Wefiansandusiede
wuidernuifaadegsiian loud 4o 1 wiinsmnaudududeddsunstineususnuendieunte
uazANUaDAAY (Mean = 4.98, S.D. = 0.14) sesaaundade 7 n1sdasiugdimaduniing
Y99RULDY (Mean = 4.95, S.D. = 0.26) wazds 15 AruvasadslunisviesuianudAgviiny

UNSHER (Mean = 4.95, S.D. = 0.26) %aasﬂmzﬁ’uﬁma (93197 4)

dl U o a v U o ! U !
M13199 4 sEauviauARauALUaensiElunsIuenguiieEg1s (n = 100)

4o iruaRfuAuYasnfelunisiney Mean S.D. STRU
1 wihownaudndudeddsunsilineusuiuedeudeuasaulaensy 4.98 0.14 AN
2 meudiAnungaulaeasdevinliidndnsauazyinauanth 4.81 0.75 fLn
3 msfluesnisadne U iRnungiang Uavnla 4.54 0.74 fAun
4 msfneusumeiiumiiasdestugiRmgld 4.85 0.36 fAun
5 ¥AnUsendoidionuld PPE nnads 4.82 0.41 AN
6  lLidndudeslfiRmunganuvasadennde 3.79 1.68 A
7 mstesiugtRmmadumhiivesnuies 4.95 0.26 AN
8 gURmmdlngiinannsnseviniilidvasade 4.77 0.45 fnnn
9 aURmeulianiesmsyenudiedudyy 4.72 0.45 fAun
10 mMyausuLasUftRnutuneutelivinnulaende 4.82 0.39 funn
11 wihnunauasldusaueanufniuiuauUasnsiy 4.93 0.43 funn
12 gifwmnudsiinmuauuaydoatulaild 4.55 0.88 fin
13 vhandaduseuldlngliiingtRimg 3.58 1.60 0
14 msaevaaiRmadunmsimivazading 4.49 0.87 0
15 anuvaonfedaudAgywiniuaunIsuas 4.95 0.26 fAun

AwsawviAuARAuANUaaafelunsineu 4.64 0.35 funn
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4. wyAnssuatuanlasadelunisviteuveawtdnauidenialuaaiuusenaunisianyu
AMINYNAINTS
winnurhendaiinginssumuauvasadielunisviulaeniwsineglusyiu Uiannass

(Mean = 4.59, S.D. = 0.31) uanslitiuindnaudrendniinisuf dinunundnaulasnsdy

) I

Tumsihanuegnainauetassoiiies Weiarsandusede wuimginssunidanadegeign lawn

10 3 N1sUJUANUAINTURoUad1easndy (Mean = 4.98, S.D. = 0.14) LAz 19 N15WI3

'
Y a A

HSURRAYO UL aNUI1LATRIINTNTRRUNTAlYINIURAUNR (Mean = 4.98, S.D. = 0.14) 503831 fAd
7o 18 MIdunanN1TviinuvetaIeinsegwalLate (Mean = 4.97, S.D. = 0.17) dsmueglusediu

UUAnnATs (5799 5)

dl U a ¥ o o ! L 1
A13199 5 sEAunginssusuaulasaielunsviiauvenguiiegns (n = 100)

b neANIIHAUAUURBANTUASIIN9U Mean S.D.  STAUNHANTTY
1 Anwwazyihenudilanganudasasdelunisiienu 4.43 067  Ufifvesats
2 Ujtaanungenudasadelunisvinnu 4.53 0.50 Ug’jﬁ’@ﬁam%ﬂq
3 diiRnunuduneusthaaende 4.98 0.14 UftRnnass
4 Fnwngilemsldgunsalnedesinsneul iR 4.69 0.65  Ujthvesass
5 anadegunsaivielrdosinsnou-uddldau 4.88 0.61 UftRnnass
6  veanaevsenafuvnr U IR 4.64 075 Uiivesats
7 Ujthnuvagsanglinieu 4.75 066  UFtAnnads
8 awldaunsaidesiudunseduynna 4.73 0.57 UftAnnads
9 usmegneBamnzauiuny 4.58 061  Uiivesats
10 UfUamuAwuzivesdefudyy 4.94 0.42 uaﬁ’anm%
11 denltgunsal/iedesilefmnzauiuau 4.91 0.57 UfTRnnass
12 ufluedosovdoiniosinsiidrgariud 2.28 162 Uiiuieeds
13 UfiRnuiheuasieiomnemiuuaendy 4.77 0.89 uaﬁ’anm%
14 JjiRnudadureudelfruaied 4.34 116 Ufthvesads
15 srenugtimesedslivasndeiud 4.95 0.30 Uitmnads
16 nengunsaiflesiuveandosdnsunyyinnu 4.27 138 Ufthvesads
17 WoulousmanlijiRedwasnde 4.81 0.44 UfiRnnady
18 Funamsvhauveseiesinsedreainane 4.97 0.17 Uﬁﬁ’amﬂ%
19 wdsuiavoudlenuiaiesinsiaung 4.98 014 Ufthnnads

20 ARRINYNRENIIUAINUREAS B URI09ANS 4.29 0.82 Uﬁﬁ’aﬂaaﬂ%ﬂ

21 denudvadiumvas Ui iRy 4.23 086  Uiivesads
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M19199 5 sgRungiinssuinuauUaensislun1sinnurenguiied a (n = 100) (se)

h) weAnssuALAMUUaanfelunsineuy Mean SD.  SEAUNHANTIU
22 hwinssudsasuauUasnsdy 4.77 0.45 UftRnnass
23 @LLa%’ﬂmmmasmmﬁuﬁﬂﬁﬁamu 4.77 0.45 Uﬁﬁanﬂﬂ%‘jﬂ
24 shanuzanniseusululdase 4.61 065  Ufifvenats
25 vganuruiidlenuiedosinsinund 4.76 0.71 UftRnnads
AMsUNgANTIUAUANYaAfETuNTInY 4.59 0.31 UftAynass

5. ANNFUNUSIENINAINS viAuAR wasngAnssudiuadulasaislunisvinauvasniingu
dhenanlugaiudsznaunisienty JmIaynamng

AN3 viruAR waznginssuauaulaenitlunmsvhauvetdnauiendndauduiug

'
[y aa v

fuluiimnisuinegraidedrfgnisadnnseiu 0.05 lngauiauaulasadeinnuduiusidauin
AuviruafnuANuUaendelussAuAouteas (r = 0.628, p < 0.001) wagilauduiusigauIn
Aunginssuaruaulasadeluszauuiunans (r = 0.514, p < 0.001) wonanil fauafdu
AnulasafedadlianuduiusiBeuindunginssuduaiudaensesluseduroutnegs (r = 0.578,
p < 0.001) (1157971 6)

A1319N 6 AUFURUTIENT1IAINT AUAR wazngAnssuauauUasaislunisiiauves

naudeg1e (n = 100)

AuUs A3 MiAUAR WOANTIY
AUg 1 - -
iruAR 0.628"* 1 -
NEANTTU 0.514%* 0.578** 1

v v o w v o o o

* syauUtdAYNI9Enn p < 0.05, ** syautiudRyn19ads p < 0.001

afUsguazasuNan1sIe (Discussion and Conclusion)

HANIANIVINTNNUREREANUIT AN uAINUaeadslun1sinauey luseduuin
(Ye8ay 91.10) mmzﬁ'ﬁmﬂm“ﬁmﬂLLazwqﬁﬂﬁmé’mmmﬂaamﬁ’aaq'iuizéi’uﬂﬁu”ﬁnﬂﬂ%u’q
(Mean = 4.59, S.D. = 0.31) FsUsiinguirenlnsrmiarudila yues uernsufoaimnya
seruannfeluntsihau ufi1eeivied esiidndudenasuadreliidundsf sl owide
nountdluuumesypannsiufoRnudssamuimadaudduendreuniiouazanuUasnsdy

Y

= L v 6 Aa v a v o (% Y a o
ngeduius@euaniunginssuaulaeadenarnisiuuimiedesiululiaidunisvihau (Kralam &
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Taneepanichskul, 2017) InglameanusugiuAsfunsdostusunmeuaznisligunsaitiosiu
Fsoradutiafvaivaydlindneufuinsidednsaonss wenanid sudnwwilslugeamnssy
mMInAnszRUmeUsEIMATIenuI winnuidmsduasviruadipniiuunlufiasu foRmumnsnng
Aaannesnnndn Boribunsuksee & Jankrob, 2018) nansAnwdaeandastuATIELTUSBsUN
seminnd FauadngAnssy Tuudunlssnundn FeafuayunseunAn Knowledge-Attitude-
Practice (KAP) uananii Christian et al. (2009) famuamnmsdnseiofuuaug faued uagnssud
Fruauvasnfedanuduiusfunginssuanulaondoet 19 Tod Ay egslsAnim fesan
msfnwiidumsidedmssnuuuunadaeng JvliannsaasuaruduiudiBangualdlnonss
uiansaazvieumudenlowesiuusluliunvesaniuuszneumsle

uena1nil nguiiegwianuaagldsunsousduaNUasady (fosay 100) iy
nsoUTH AenndostunuiisyyInnsineusunasnsiiuyuauiAsafuaadasniodenali
Wﬁfﬂmuﬁwqﬁmmﬁmmmﬂaamﬁ’ama%u (Srisawat, 2003) finuinIsEneUTLEALEUTLS AU
NOFANIIUAUAINYADAABURINTNIIY dmTungRnssusuaNlaandy nudtndnaudingfinssy
Tusedugs TnsiamiznsufUaamudunounisiiau nsnsaaougunsal uagnsmeuanim
lsivaneui Fedenndasiunsinuues (Romin & Akkajit, 2018; Siimane & Nts’ihlele, 2024)
fis1v9uigusanudifianuuagsiruaifaduunliulfUaausgaasadoogseid o
Winan1539eazszyImtnauiaug euad uaznginssunuaulasndeluseiugann (Gegas
91.10-96.00) weindunuinnguiisgedlvgiineUszaug Uamaannisvineugedeesay 91.00
arwdouudsiannsainrundednléin uwififeasdowgiammindudsnmsundumesie
wihthuuaglaisuvnnisaifouiRngtvg (Near Miss) LwiéhLasquaﬂiimﬁqqﬁmﬂﬂaﬁawazﬁauﬁa
AUANTEIIINNITIIENUAULD (Self-Report Bias) lagniiniueaduwiliuiisnnouted1niy
TudnvaziineulvgAviensumud o msaziduieliaenndosduanuaianiavesesdns
snniinsazieungfnssuaidlurasufofey venand 5ANINIUNNAUIALN LA TOUTY
($ovaz 100) orvilvmdnaudinudnAgiiuded 'aasvin 67 wilumeujoRassenadidadedu
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Abstract

Anthrax is an acute infectious disease caused by Bacillus anthracis. Although
Post-Exposure Prophylaxis (PEP) with antibiotics and vaccination are highly effective at
suppressing the spread of the disease, continuous surveillance remains imperative. Due
to the persistence and environmental resilience of anthrax spores, which can remain
viable in environmental substrates and animal reservoirs for prolonged periods, there is
an ongoing risk of recurrent outbreaks. Despite this, academic literature regarding human
anthrax in Thailand remains limited. This review article aims to synthesizes reports and
summarizes literature of human anthrax outbreaks within Thailand, providing a
comprehensive knowledge review. Data were retrieved from PubMed and ThaiJO
databases using keywords such as "Anthrax", "Thailand", "Epidemiology", "Diagnosis",
"Treatment", and "Therapy". The findings indicate that outbreaks in Thailand occur
predominantly in the Northern and Northeastern regions, particularly along the borders
of neighboring countries like Laos and Myanmar. While the reliance on antibiotic
treatment has enabled public health agencies to limit disease transmission, a deeper
understanding of the disease and its epidemiological patterns is vital for a crucial
development of effective control and prevention strategies, including treatment and

targeted vaccines-specifically tailored to B. anthracis within the Thai context.

Keywords: Anthrax, Bacillus anthracis, Thailand, Outbreak
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Introduction

Anthrax is a zoonotic disease primarily transmitted through contact with infected
animals or contaminated animal products. The disease is predominantly maintained
within animal populations, with occasional transmission to humans; however, human-to-
human transmission has not been documented (Ashique et al.,, 2024). Despite being
largely preventable through effective livestock vaccination and improved animal
husbandry practices, anthrax outbreaks continue to pose a significant public health risk
(Hossain et al., 2026). Approximately 95% of human anthrax cases manifest as cutaneous
anthrax, while inhalational anthrax (also known as Woolsorter’s disease) and
gastrointestinal anthrax account for the remaining cases (Subedi et al., 2024). Delayed
healthcare seeking or initiation of treatment during the fulminant stage of disease has
been associated with an increased risk of mortality (Thompson et al., 2022). However,
the full clinical spectrum of anthrax infection, which ranges from subclinical disease to
fatal outcomes, remains incompletely characterized (Sirisanthana & Brown, 2002).

In Thailand, anthrax cases were reported between 1999 and 2000, with an
estimated incidence ranging from 0.02 to 0.17 cases per 100,000 population. Most
outbreaks occurred in the northern and northeastern regions and were commonly
associated with the importation and transport of infected livestock. These outbreaks
were effectively contained through control measures implemented by the Ministry of
Public Health. The most recent outbreak, reported in May 2025 (World Health
Organization [WHO], 2025a), reignited public concern, particularly among rural
communities near the affected areas. Despite these incidents, reports of anthrax
outbreaks in Thailand are often presented in simplified formats, such as Thai Journals
Online (ThaiJO), news and other public dissemination platforms in the Thai language.
Comprehensive academic documentation and detailed outbreak reports, especially in
Thailand, remain limited. Therefore, this narrative review aims to comprehensively
synthesize existing evidence on human anthrax in Thailand, with a focus on
epidemiology, pathogenesis, clinical manifestations, diagnosis, treatment, and prevention.
A comprehensive understanding of the disease and its outbreaks is crucial for the
development of effective control and preventive strategies, including therapeutics and
vaccines targeting Bacillus anthracis.

The literature reviewed encompassed studies addressing the definition of the

disease, the characteristics and pathogenesis of the pathogen, and the clinical pathology
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categorized by routes of infection, diagnosis, treatment, and prevention. A structured
search strategy was employed using the keywords such as "Anthrax’, "Thailand",

"Epidemiology”, "Diagnosis", "Treatment", and "Therapy", covering publications from earlier
works up to May 2025. The relevant findings were synthesized thematically, and the
quality of the included studies was assessed using standardized evaluation frameworks

to ensure the validity, reliability, and relevance of the review outcomes.

What is Anthrax?

Anthrax is a zoonotic infectious disease caused by B. anthracis. The term
“anthrax” originates from the Greek word “anthrakis”, meaning “coal,” in reference to
the characteristic black eschar that develops in the cutaneous form of the disease.
Anthrax affects both domestic and wild animals, particularly herbivores such as cattle,
sheep, and goats, which serve as primary reservoirs and sources of sporadic zoonotic
transmission to humans. Infection is mediated by highly resilient endospores that persist
in the environment for prolonged periods due to their resistance to desiccation, extreme
temperatures, ultraviolet and gamma radiation, and many chemical disinfectants

(Ashique et al., 2024).

Bacillus anthracis: Bacterial Burden of Anthrax

B. anthracis is a Gram-positive, non-motile, rod-shaped bacterium belonging to the
phylum Firmicutes, family Bacillaceae, and genus Bacillus, and is a member of the
B. cereus group of closely related pathogenic species (Pilo & Frey, 2011). Historically,
its study was pivotal in microbiology; the work of Robert Koch in 1876 demonstrated its
spore-forming capacity and established B. anthracis as the first bacterium proven to cause
disease, providing a foundation for the germ theory of disease (Zasada, 2020). The organism
exists in two forms: a highly resistant dormant spore and a vegetative form that replicates

within the host under aerobic or facultative anaerobic conditions (Ochai et al., 2024).

Pathogenesis of B. anthracis

After infection into a suitable host, bacterial spores are phagocytosed by
macrophages and subsequently germinate into vegetative cells, initiating active infection.
The spore formation and germination can be summarized as follows: Stage | - Initiation:

Organization of DNA into an axial filament. Stage Il - Septum formation: Onset of asymmetric
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division between the mother cell and the forespore. Stage lll - Engulfment: The forespore is
completely engulfed by the mother cell. Stage IV - Cortex formation: Development of a
protective cortex around the forespore. Stage V - Coat formation: Deposition of spore coat
proteins, accumulation of dipicolinic acid (DPA), and uptake of calcium ions into the spore
core. Stage VI - Maturation: Development of the characteristic refractile appearance of
mature spores. Stage VII - Release: Lysis of the mother cell, releasing the mature spore into

the environment (Figure 1) (Sangwan et al., 2025).
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Figure 1 Pathogenesis of anthrax infection in humans and other host organisms

caused by B. anthracis (Ashique et al., 2024).

Virulence determinants are primarily mediated by two plasmids: pXO1 and pXO2.
The pXO1 (182 kb) plasmid encodes the three key components of the anthrax toxin: lethal
factor (LF), a zinc-dependent metalloprotease; edema factor (EF), a calmodulin-dependent
adenylate cyclase; and protective antigen (PA), which facilitates the entry of LF and EF into
host cells by suppress host cellular immune responses and cytokine production. The
combination of PA with EF forms edema toxin, while PA with LF forms lethal toxin. These

toxins act synergistically to disrupt host cellular signaling, induce tissue damage, and
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ultimately cause the hallmark symptoms of the disease. The pXO2 plasmid (96 kb) encodes
enzymes responsible for the biosynthesis of a poly-D-glutamic acid capsule, which enables
the bacterium to evade phagocytosis and survive within macrophages-a critical step in the
establishment and progression of disease. Both toxin and capsule are a key determinant of
virulence and are primarily responsible for the characteristic clinical manifestations of
anthrax. However, the loss of one or both plasmids results in a significant attenuation of

B. anthracis virulence (Pilo & Frey, 2011; Zasada, 2020).

Clinical Presentations of Anthrax

Anthrax in human manifests in three classical clinical forms: cutaneous,
gastrointestinal, and inhalational anthrax. The clinical severity depends on several
factors, including the host’s immune status, the infectious dose, and the bacterial
virulence. Mortality is low with prompt administration of appropriate antibiotics.
However, untreated or inadequately managed cases may progress to systemic infection,
with complications including sepsis or meningoencephalitis due to hematogenous
dissemination of the pathogen (Ashique et al., 2024; Doganay et al., 2023).

Cutaneous anthrax comprises over 95% of reported human cases, typically
arising from direct contact with B. anthracis spores from infected animals or
contaminated products (e.g., hides, wool, meat). Approximately four days post-infection,
an initial papule progresses to a vesicle with surrounding erythema and edema, evolving
into a painless black necrotic eschar, the disease's hallmark lesion. Prompt antimicrobial
therapy vyields mortality <2%, though untreated cases or those with systemic
complications may reach 30% (Dhliwayo et al, 2022). Clinically, it mimics diverse
dermatolosgic, infectious, and zoonotic conditions, including staphylococcal/streptococcal
infections, erysipelas, orf virus, syphilitic chancre, cutaneous tuberculosis, ecthyma
gangrenosum, tularemia, plague, glanders, rickettsial infections, and rat-bite fever. It
requires meticulous differential diagnosis (Doganay et al., 2023).

Gastrointestinal anthrax typically results from the ingestion of food or beverages
contaminated with B. anthracis, most commonly undercooked or raw meat from infected
animals. Gastrointestinal anthrax manifests 1-7 days post-exposure along the tract,
primarily as oropharyngeal or intestinal forms. Oropharyngeal anthrax features fever, sore
throat, dysphagia, hoarseness, painful cervical lymphadenopathy, soft tissue edema, and

neck swelling. Intestinal anthrax presents with fever, nausea, vomiting, anorexia, and
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diarrhea, rapidly progressing to acute abdominal pain, hematemesis, bloody diarrhea, and
massive ascites. These manifestations often culminate in toxemia, septic shock, and high
mortality without prompt treatment; lesions predominantly affect the terminal ileum and
cecal mucosa (Doganay et al.,, 2023). The outbreaks of gastrointestinal anthrax are often
linked to the consumption of undercooked contaminated meat and have been reported
in several regions, including Zimbabwe (December 2021 - February 2022) (Dhliwayo et al,,
2022), Uganda (June - December 2023) (Tumusiime et al., 2025) and Thailand (Sirisanthana
& Brown, 2002). While the reported mortality rate can reach approximately 74%, early
diagnosis and timely administration of appropriate antibiotics substantially reduce the risk
of fatal outcomes (Doganay et al., 2023).

Inhalation anthrax results from the inhalation of aerosolized spores and has
historically been associated with occupational exposure during the processing of
contaminated wool, hides, or hair, hence the term “Woolsorter’s disease.” It represents
the most severe form of anthrax and has also been implicated in industrial accidents
and bioterrorism events. The incubation period is typically up to 7 days, with initial
nonspecific influenza-like symptoms, followed by rapid progression to a fulminant phase
characterized by severe respiratory distress, toxemia, and mediastinal widening due to
hemorrhagic lymphadenitis. Without prompt treatment, the disease rapidly advances to
septic shock and death, with mortality exceeding 80% in untreated cases (Bower et al,,
2022; Doganay et al,, 2023). Experimental models estimate the inhalational LDs, at
approximately 8.1 x 10* CFU, highlighting its high virulence (Taft et al., 2020).

Injectional anthrax is a recently recognized clinical form, primarily reported among
intravenous drug users. It resembles cutaneous anthrax but involves deeper soft tissues,
resulting in extensive necrosis and a high risk of systemic dissemination. Clinical
manifestations often include severe soft tissue infections (e.g., necrotizing fasciitis, gas
gangrene, or cellulitis), toxemia, and sepsis (Doganay et al.,, 2023). Reported mortality is
approximately 25%, with higher case-fatality rates observed during outbreaks, such as among
heroin users in Europe between 2000 and 2012 (Hanczaruk et al, 2014). Although no
outbreaks of injectional anthrax have been reported in Thailand to date, the severity of the
disease necessitates precise diagnostic protocols to confirm suspected cases and facilitate

the implementation of targeted therapeutic interventions.
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Transmission of Anthrax in Thailand

Globally, approximately 1.83 billion people and 1.1 billion livestock inhabit
regions at risk for anthrax infection. Sporadic epizootics among livestock and wild
ungulates are reported across the world, with an estimated 20,000 to 100,000 human
cases of anthrax, predominantly affecting rural populations in East and South Asia where
livestock vaccination coverage remains limited, and anthrax control strategies are often
reactive rather than preventive, contributing to ongoing disease transmission and periodic
outbreaks (Wassie et al., 2022). Therefore, livestock vaccination and control strategies are
important for preventing outbreaks.

In Thailand, the incidence of human anthrax was estimated at 0.17 cases per
100,000 population, with the majority of reported cases occurring in the northern and
northeastern regions, bordering the Lao People’s Democratic Republic and Myanmar
(Nagachinda, 1990). Human anthrax cases in Thailand have been documented from 1983

to 2025 (Table 1).

Table 1 Timeline of Human Anthrax Cases in Thailand, 1983-2025

Years/Area Outcomes References

First recorded  Cutaneous anthrax: 5 Males patients had participated in the Division of

outbreak slaughter of water buffaloes. Symptoms are bruising on the Epidemiology
1983; fingers, fever, headache, and localized pruritus. All patients (2025)

Phayao Province recovered following appropriate medical intervention.
Epidemiological investigations indicated that the infected
buffalo had been imported from Dok Khamtai District, although
the exact origin of the animal could not be conclusively

verified.

1984; Between 1984 and 1989, 84 cases of cutaneous anthrax  Nagachinda (1990)

Kanchanaburi were reported in Kanchanaburi Province, with 83.3% of

Province cases occurring in males.
1985; Nine individuals were exposed to infected cattle. Among Epidemiologist,
Kanchanaburi  them, seven developed cutaneous anthrax, presenting with Kanchanaburi
Province inflamed skin and characteristic black eschars, while two Public Health
developed gastrointestinal anthrax, characterized by fever, Office (1985)

headache, severe abdominal pain, and bloody diarrhoea. All
patients  recovered  following  appropriate  medical

intervention.
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Table 1 Timeline of Human Anthrax Cases in Thailand, 1983-2025 (Continued)

Years/Area Outcomes References
1985; Seven cases of cutaneous anthrax. Lesions initially appeared Epidemiologist,
Ratchaburi as papules on the hands and subsequently progressed to Ratchaburi
Province necrotic eschars. In response, local authorities implemented Provincial Public
preventive measures, including the suspension of dead Health Office &
animal product imports and the enforcement of carcass Bureau of
disposal protocols such as burial and incineration. Epidemiology,
Ratchaburi (2025)
1990 Fourteen individuals who were infected after handling or Kunanusont
Northeastern consuming meat from water buffaloes. The outbreak et al. (1990)
occurred in two villages, with an incubation period ranging
from 2 to 11 days. Among the affected individuals, one
patient succumbed to gastrointestinal anthrax following the
onset of hematemesis, while the remaining cases
predominantly cutaneous anthrax responded favourably to
penicillin therapy. Notably, one patient developed the
characteristic black eschar lesions associated with cutaneous
infection.
Recent Three male patients, one of whom succumbed to the WATCH Team,
Outbreak infection. Clinical manifestations included darkening eschars Department of
2025; on the hands, lymphadenopathy, and seizures. Disease Control
Mukdahan Epidemiological investigation identified a total of 638 (2025a)
Province individuals at risk: 36 worked in a slaughterhouse, 472 had
consumed potentially contaminated meat, and 130 had
contact with slaughterhouse workers. As a preventive
measure, doxycycline prophylaxis was administered for
seven days and extended up to 60 days for high-risk
contacts, under the supervision of local health authorities.
2025; 10 individuals were suspected of anthrax infection, including WATCH Team,

Amnat Charoen
Province and

Northern

two from Amnat Charoen Province and others from northern

provinces. All affected individuals had a history of

consuming raw meat, working on farms, or direct contact

with infected animals, with ages ranging from 29 to 73.

Department of
Disease Control

(2025b)
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Diagnosis of Anthrax

Following the clinical manifestations described above, laboratory confirmation
is essential for the definitive diagnosis of anthrax. The diagnosis is initially guided by
clinical suspicion, supported by a detailed assessment of patient history and risk factors
in accordance with WHO guidelines, including recent travel to endemic areas,
occupational exposure to livestock or animal products, and contact with infected or
deceased animals. Confirmation is established using a combination of microbiological,
immunological, and molecular methods (Ashique et al., 2024).

In clinical laboratories, the initial diagnostic approach for suspected anthrax
typically involves microscopic examination of stained blood smears to screen as large,
square-ended, encapsulated, Gram-positive rods by staining techniques such as Gram,
Giemsa, or polychrome methylene blue. The suspected specimens should be referred to
a reference laboratory for confirmatory testing and biosafety-level-appropriate handling
(Ochai et al., 2024).

At the reference laboratory level, culture method is performed on blood agar,
where colonies appear non-hemolytic, gray-white, and display a characteristic ground-
glass or “Medusa head” appearance. Additional confirmatory phenotypic features
include susceptibility to VY-phage, sensitivity to penicillin, and distinct colony
morphology. To enhance isolation efficiency, selective media such as PLET (Polymyxin-
lysozyme-EDTA-thallous acetate) agar and TSPBA (Tryptic Soy Polymyxin Blood Agar)
have demonstrated superior performance compared to conventional blood agar
(Ashique et al., 2024).

Serological and immunological assays play a crucial role in detecting host
antibody responses or bacterial toxin components associated with B. anthracis infection.
The enzyme-linked immunosorbent assay (ELISA) remains one of the most widely
employed techniques for identifying antibodies directed against the surface antigens;
however, cross-reactivity with closely related species, particularly B. cereus, may limit its
specificity. A unique tetra-saccharide surface antigen, known as anthrose, which is
exclusively present in B. anthracis, has been proposed as a species-specific diagnostic
marker (Ashique et al., 2024). Complementary approaches such as Western blot analysis
and commercial antigen detection kits have been developed and validated for the
detection of antibodies against the principal toxin components, PA, EF, and LF (Schwarz

et al, 2017). Among these, the BioThreat Alert™ lateral flow assay demonstrates
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excellent diagnostic performance, with a sensitivity of 100%, specificity of 98.77%, and
overall accuracy of 98.97% (Pillai et al., 2019). Similarly, the Active Anthrax Detect (AAD)
rapid test exhibits 98% sensitivity and 82% specificity, supporting its use as a rapid
screening tool in field or outbreak settings (Kolton et al., 2019).

Molecular diagnostic techniques, particularly polymerase chain reaction (PCR)
and real-time PCR, have become the cornerstone for the rapid and definitive
identification of B. anthracis DNA, include pagA (protective antigen gene on plasmid
pXO1), capA and capB (capsule biosynthesis genes on plasmid pX02), and Ba813
(@ chromosomal marker). These assays exhibit high specificity and sensitivity, enabling
reliable confirmation of anthrax in both clinical specimens and environmental samples
(Ashique et al., 2024).

Recent developments in isothermal DNA amplification technologies have
introduced rapid, field-deployable diagnostic platforms that eliminate the need for
thermocycling equipment. Among these, Loop-mediated Isothermal Amplification
(LAMP), Helicase-dependent Amplification (HDA), and Recombinase Polymerase
Ampilification (RPA) have demonstrated substantial diagnostic potential. These methods
are particularly advantageous in cases where prior antibiotic administration may suppress
bacterial growth and compromise culture-based detection.

Beyond nucleic acid-based assays, several advanced immunodiagnostic
platforms have emerged for the detection of anthrax antigens or antibodies. These
include flow cytometry using fluorescently labeled antibodies, Forster Resonance Energy
Transfer (FRET) assays, Luminex multiplex immunoassays, Magnetic Particle Fluorogenic
Immunoassays (MPFIA), and Antibody Immuno Column for Analytical Processes (ABICAP)
systems. Although antibody-based lateral flow devices have demonstrated practical
utility for environmental surveillance and field screening, they currently lack the
sensitivity and specificity required for clinical diagnostic applications (Doganay et al,,

2023).

Treatment of Anthrax

According to WHO guidelines, the use of personal protective equipment (PPE) is
essential when managing suspected or confirmed anthrax cases. Treatment depends on
disease severity: uncomplicated cases are typically managed with monotherapy, whereas

severe or systemic forms require combination therapy with at least two antimicrobial
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agents. First-line agents include ciprofloxacin, doxycycline, ampicillin, or penicillin G,
selected based on local susceptibility patterns. Adjunctive agents such as clindamycin,
rifampicin, or gentamicin are recommended for severe manifestations, including
inhalational, egastrointestinal, or complicated cutaneous anthrax. Post-exposure
prophylaxis (PEP) consists of oral antibiotics administered for approximately 42 to 60
days following suspected exposure. Antimicrobial therapy remains the cornerstone of
anthrax management; however, the potential emergence of antimicrobial resistance
remains a concern (WHO, 2025b).

Recently, in addition to antimicrobial agents, several antitoxin therapies have
been approved by the U.S. Food and Drug Administration (FDA) for the treatment of
anthrax, particularly in cases associated with systemic toxemia. Raxibacumab, a fully
human IgG1A monoclonal antibody that binds specifically to PA, thereby blocking the
cellular entry of LF and EF. Anthrax Immune Globulin Intravenous (AIGIV), a purified
human polyclonal IeG preparation containing antibodies directed against PA, which
enhances host immune defense mechanisms. ETI-204, a monoclonal antibody designed
to neutralize the PA, preventing toxin internalization and mitigating disease progression
(Couse et al, 2021). These immunotherapeutic agents serve as critical adjuncts to
antibiotic therapy, particularly in severe or systemic cases, where early administration
significantly improves clinical outcomes.

A comprehensive review by Maxson et al. (2022), revealed that B. anthracis
isolates collected in USA between 1947 and 2019, remain highly effective for both
therapeutic use and PEP to fluoroquinolones, tetracyclines, and B-lactams. Moreover,
the efficacy of orally administered amoxicillin in combination with amoxicillin/
clavulanate in monkeys after B. anthracis exposure revealed that the treated animals
survived beyond 60 days. This study underscores the potential utility of these
combinations for human post-exposure therapy (Slay et al., 2022).

In the outbreaks in Thailand, empirical antibiotic therapy should be initiated upon
clinical suspicion, with regimens tailored to disease presentation, severity, and local
resource availability. For suspected gastrointestinal exposure, a 60-day course of oral
prophylaxis may be considered. PEP should be administered promptly, with doxycycline
or ciprofloxacin as first-line agents (WATCH Team, Department of Disease Control, 2025;

WHO, 2025a).
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However, the management of anthrax differs from that of typical bacterial
infections due to its toxin-mediated pathogenesis, the potential for antimicrobial

resistance, and the relatively high risk of associated meningitis.

Prevention of Anthrax

Effective anthrax prevention relies on early intervention and risk mitigation,
particularly among populations with a high likelihood of exposure. For-high-risk groups,
the use of PPE, including gloves, masks, protective clothing, and boots, is essential to
minimize exposure to spores. In addition, PEP, comprising antimicrobial therapy and
vaccination, represents a critical component of prevention strategies (Sidwa et al., 2020;
WHO, 2025b).

Several vaccines have been developed to target distinct stages of the
pathogen’s virulence and host-pathogen interaction mechanisms. The Anthrax Vaccine
Adsorbed (AVA; BioThrax), developed in the USA, is a cell-free filtrate of the B. anthracis
V770-NP1-R strain, containing the PA as the primary immunogen. It is administered
intramuscularly as a multi-dose primary series, followed by periodic booster doses to
maintain long-term protective immunity. BioThrax remains the most widely used anthrax
vaccine in Thailand (Tangsathapornpong, n.d.). The Anthrax Vaccine Precipitated (AVP),
used primarily in the United Kingdom, is produced from a cell-free culture filtrate of the
B. anthracis Sterne 34F2 strain. It contains PA, LF, and trace amounts of EF, thereby
eliciting a broader immune response compared with PA-based vaccines alone. Similar to
AVA, AVP requires a series of primary doses followed by booster injections to ensure
sustained protection. The Live Anthrax Vaccine (LAV), developed in Russia, consists of
non-encapsulated live spores from B. anthracis STI-1 and No. 3 strains. The vaccine is
administered cutaneously or subcutaneously and requires annual booster doses. Owing
to its live, attenuated composition, its use is restricted to endemic regions and
occupational groups at persistent risk of exposure (Sangwan et al., 2025).

Therefore, an integrated anthrax prevention strategy should combine public
education, livestock vaccination, safe carcass disposal, and targeted immunization of
high-risk personnel. Strengthening surveillance systems, enhancing laboratory diagnostic
capacity, and fostering regional cooperation in transboundary disease control are also

vital to reducing the public health and economic burden of anthrax.
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Conclusion

Anthrax is an acute zoonotic disease caused by B. anthracis. In Thailand,
human and animal cases have historically been concentrated in the northern and
northeastern regions, frequently associated with the importation of infected livestock.
Although large-scale outbreaks have been uncommon since 1983, the emergence of new
cases in Mukdahan Province in 2025 highlights the persistent risk of re-emergence and
the necessity for continuous surveillance and effective control measures. The
cornerstone of anthrax treatment remains the prompt administration of appropriate
antimicrobial agents, with therapeutic regimens adjusted according to the clinical form
and severity of infection. Effective prevention and control require an integrated,
multisectoral strategy encompassing public health education, routine livestock
vaccination, safe carcass disposal practices, and vaccination of high-risk occupational
groups. The BioThrax formulation is the primary vaccine approved and administered in
Thailand. The understanding of the disease and its epidemiology is crucial for the
development of effective control and preventive strategies, including therapeutics and
vaccines targeting B. anthracis in Thailand.

Therefore, an integrated strategy for anthrax prevention must weave together
public awareness campaigns, livestock vaccination programs, and rigorous protocols for
carcass disposal, while ensuring high-risk workers receive targeted immunizations. To
effectively mitigate the disease's medical and economic impact, it is equally essential to
bolster surveillance networks, upgrade laboratory diagnostic capacity, and maintain

cross-border partnerships to manage transboundary transmission.
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Abstract

The contemporary healthcare system is characterized by increasing complexity
and diversity, involving multiple stakeholders, including policymakers, healthcare
providers, service recipients, communities, and civil society. Differences in interests and
perspectives among these stakeholders inevitably sgive rise to conflicts. If not
appropriately managed, such conflicts may adversely affect the quality, efficiency, and
sustainability of healthcare systems. Leadership therefore plays a crucial role in conflict
management and negotiation, aiming to foster balance, collaboration, and effective
coordination within healthcare settings. Possessing a solid body of knowledge in
leadership is essential, as it provides a foundation for learning and facilitates the
development of appropriate skills to address diverse and complex situations. This article
focuses on knowledge related to conflict management and negotiation skills for
leadership in healthcare systems. It proposes the application of these concepts as
practical guidelines for managing conflicts and conducting negotiations effectively. In
addition, illustrative examples of conflict management and negotiation are presented as
experiential learning tools for leaders to enhance their competencies. These situations
can be systematically analyzed and managed, transforming conflicts into opportunities
for organizational development and strengthening the sustainability of the healthcare

system.

Keywords: Conflict Management Skills, Negotiation Skills, Sustainable Development
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unid1 (Introduction)
AUTARER (Conflict) 1udsnnanidsslulaluszuuguain lngenizssuuguan

1%

galminilianududaunazildounlategiwiaiiies e nilifeitewmaiedenilnaysyle
ANUAIANTY wazningInsuana1aiy autandoraintunuaseauuloutsluauteseeu

v W

UAURANT 1w anuiuneseninemdisnussiugliusns anuldnelavesiilssenisdnia
U313 wiededauddduiiuanivn ninensididn wu snsridsau 1udu dunelidn
Anutandaluszuuaunm (Orchard et al, 2024) ssuuguamluilagiudussuuifiang
Foulsatusguitamatsesdusznou Iiua nasimuauleuis n1suinnsdanisesdns
nslsfunsmansunmg wagmsiidiniiuvessvanau ssdusznoumanifesendonisrey
$IUAUVBIYAAINTIINVAINNAYIYITN LU wnng ne1u1a ind¥ns YnIvInsansisuge
LafUIniTesdnIgunm Fensvieiusindunieldvsuniiddedrdaduninensuay
puaavTaiuananstu o1adelmAneudaudsléialusziuyana sefuiiu uasseduasdng
TuuSundsnans a1iegin (Leadership) Jeflunumdndnyogrsdedensuimsdnnisszuuauam
(Kamontalapisake et al., 2023; Taur et al., 2022)

Aunlussuuguanliladinthfiiganvuaian1an3ausmsmsne1nsmity uidines

54

yhshivszauanusinile afemmdlesswinedidwlddiude wazdansiuaudauds
fiinduegreadneassd fuiiivszansninazdoadinuglunisdoars n1sfadula
msafieausanile wagnisuinisauduiusseniteyana Weldarunsatmiosdns
Nuanunisalidudounaziudsuudategnasaiian (Siricharemnsook, 2022) A2
Fsliorandnidssnnudandsld mnlidudunsegranuizan envneliiAnnansenuideay
s mnsguals uimnamdaudsldsunisianisesiaminzan erahlugnisiasundag
\BeadassAuaznsiaunssuuguamldednagndes manzay Fazdiondndunisuiuue
uloune Msimu1edng waznsairauianssudunisuinisauamitioifiuussansaw
A19Y19UV0989ANT TaudsvInUszavuina1uli9la (Siricharernsook, 2022; Deepa,
2020) Fainwenisinnismnudaudanaznisiesadesesvesnnefinlussuuguaimdavin
Tumandoguuvunsimunfluszuy manindenlomauignisuitiase dadunnagdin
luszuuguandsgndudesiauriinyea1un1sdnni1saudawdnazn1siasaneses
warnsiATnugdandnifesedoiinnudifmnud wafamenisuins uasssaunisl
AU TR iletuUszgndldlunisdanisaiudaudaznisasaideses
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prwdaudadudsiifetulfiavelussuvaunin liauinnnaruuandimdisdn
Audandeszninsuleviefunisufua nienisdnasminensilifiesme a1azfi
ffiuszansamdndudendlasssuviAvesanudauds vesanudauds ludadiassd
Tnanngindndudedinuiuasinvenisdanisaiudauds (Conflict Management Skills)
fedunouniensAlsznavveanszuaun1sinnisaudauds ednnisarudauds
TAAAUTEANEAIMULAZNITHAINIUAAS NGUUAAA WAZDIANT FINTIAMAINNITUIANS Faawiiou

Yo

HadnsAARegTuuInIs Wnwenldlunisdanisarudawdsdaduaussauzdifyvoadin

Y

luszuuavnin lagaseunquAlNaInisalun1saealsegiuseansan nsAluAueIsual
putadluaniunsalfiansen nMesendynl wagnisAnininglunisssuanmgaudauds

= a & o a A v = | v a | Iy}
W39N15ATIERTTeMNeU09 sHulUDIN59sAResewarn1sAnaulalunsuInieean sy
ag19fwmara Wusu (BMC Training, 2025) Fsluszuuavainsinuen1sdnnisaanudauds
~ o w | a ° a a a =~ @ v v A v Y]
flunumdrdglunisdaaiunisiinuresivanividn dadugguagiie nsivinven1sdnnis
ANUTALEI9EII8aNAUAWASEA anANUTALTII ALY uaulIngle wazduasy
NsdeaNTNIUsEaANEAIN Beanunsadenaiisaudasndeveding dnviadadieiiudseansam
n1sviuduiin wazdigisenseduauninnisiiuinisdneay (Siicharernsook, 2022;

Thipwat, 2020)

annnvaInNudadluszuuguAwn

anwswasnudaudtlusyuuguananunsaesuiglinnnaiedf lneansauusesniy
U9duseAuynna s¥ninauAna LavseAUesAns (Orchard et al, 2024) n30a1115034UN
sonilu 2 nquman Toun Jadunielunaztadanieuen (Jaisamoot & Chaijaroenwatana, 2022;
Siricharernsook, 2022) Fail

1. anngaindadenielu (Individual Factors) Wuanmwgainateludiyana lawn
nsdeansiilif n1sdeansiviamnutaay vieeadileluenuvesdsans vienslivemis
flsimnnzan yadnamiuansnaiuresyaainslueadng AnuuAnA i unings Sausssy
Aflen wazaaun anvadlafiunnsiety Sinainanudesnts Vinuaf vdeidmanefiuansng
iy N33y S1UBUANNNEANTINUINTT warwausegalalunisu iRy Jaisamoot &
Chaijaroenwatana, 2022)

2. anvgaindadanieuen (Organizational Factors) Wuanugiiinainaieuensiyama

A a
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nsiaunsIaLduIN vieuinsitmdeuaniessuiu Sruluaivnanudaudaisau (Robbins
& Judge, 2017; Jaisamoot & Chaijaroenwatana, 2022)

naumgianandieiu Sruduedeiidimadonisiinaudandlussdng
wazdanuduiusivuszdninmnisviaudufinvesaniv@n saudnnudaendevesiae
(Orchard et al, 2024) Faaz1irluguadninisanduauvesesdnsld arsaumnmieg
11uUsUszIAMeTuuna g vosaudanssegrudusruuazdanliaiunsoiiagizy

Uszirudgm wazudlomnudaudslansesUssifunasivsyansnmanniu

Uszinnvasnudaudaluszuugunw

Uszinnvasaudaudlussuuguaimaiunsadwunlavatgsuiuy wagaiunsnasung
ANUTALglusULUUTRIAUFUNUS 911 UagnTEUIuNIT (Robbins & Judge, 2017; Almost
et al., 2016; Siricharernsook, 2022) agalsfinu luusunilesursUseinnuesanudnuddlasai

1. Audaudadaaiesssy (Ethical or Moral Conflict) 1unudauésfiiinain
AmuLAnseiuAen Anude uagnaneiusssulumsdnduls luszuuavamaudands
Snwazdonfetudoyransdesiadulasenitdnsvesfiefuuumisnisdnufimya
v3eszninanufiuresiinanividn GeazviounuunnA1sueInseunuALaz AN URRYoU
1939713 W (Arakpothchong & Vareesomboon, 2018) UONIINTNITVIAAINULAITN WA
aumszutnlunisiesnansluanuduyaravesiiae dnadeainuvasndevesiUieniglsd
TaINNAVBITFUUUTNITAVAMN (Tapin et al,, 2022; World Health Organization [WHO], 2023)
m'lmj"mLLE’I&é’ﬂMﬁUz%wﬁﬂﬂgjmwmmm‘%smmw%sﬁiim (Moral Distress) vnldaiunse
mﬁaqﬁﬁmmzauléf (Liu et al., 2022)

2. arudaudamnayadnam (Personality Conflict) Sinaglsifenduionesimilasase
LAAAIINAILUANFNINSAINAR B75ual uarFULUUNSARANTENINIyARa THLA nnsHeans
flvrnaudalau yadnamiuanee sUwvunisviauilimioudu Wudu Jgyna
Tunisiindedearsiiiondudinilelunisufuacu n1sdearsseninaneviadugiae
LAZNTAANTTLNINIM VAT UYARINTNIINTUNMEBL B19dsnaren TUfTRNuTiRaNa1n
dealviielasudunsevsedediale (Tapin et al., 2022)

3. a11udandasgninangu (ntergroup Conflict) Wintuldsgninafiuaniandn
videvthenuiiidmineuaznalszleviliaenadeiu unuwlingstu msudstuiiosaus
uagdndwa \Jusu (Orchard et al., 2024; Almost et al., 2016)

4. ANutALgan1aTmusssy (Cross-Cultural Conflict) Ln1NAINLANAIIAIUAITEY
AMUEe N uardiTin Iun Ardeunsaut anuderisnety Wudu (Nantaratpitipokin,

2025)
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Anudanduiiazdmanssnuilay wininawnsadnnisiaegiuninzaunz el
Andsyleviivasinslusiunisnseaunisyie wasiinnisudetuluesding dwaseussdning
YOIU NIONASNSTAA009AnTLe (Barbara & Sirok, 2022: Nwobodo, 2020) §4n158AnS
mnutaudeiinagnsuszneusne n1sdeasidsldney (nteractive Communication) Adasfinng
doans 2 ma dnnsuansanuAniiuestFunasidians afreaundeiuindausss a3ussa
Tunisdanisanudaudedu saulddenisuansaruiuendiula ilanauidnvedu
(Empathy) Ing3usienunde aden veagdauds uagnagnsidfyazdeainiiuainnds
fifau Aodanudeinisvewmuedunisinmsaiudauds uazaavineanudaudaazdedldsy
nsudlafitluseansnm Iméf@ﬂﬂﬁmmﬁ’usﬁaﬂ%mQ’Lﬁ'm%’m (Taur et al., 2022)

sULUUN1TIANTSTeTALE AN U ILLAREYAAS Lazan1uNITAlANTALE S
Femnudaudsdosnisnisudlefifiuszansam ldlufsaudledetaudsiiull wszazdng
mmﬁusﬁaﬂwaq;ﬁtﬁ'm%m wavazidutgnlusuirnla drulugnisdanisainudauds
agldnnsdanisarudandauvusuziuaug (Win-Win) insizagviilinnsdanisaudaudedu
Usgauauduie ldnadwiifressdns anedilussuuguamsndudesiianssous
Fruntsinnisanudaudadeysmuinig fansevaguiisdanisdeats nslnsevaniunisnl

LaENTRTIMeTY e liaunsadansanududeuvediidiuladiudslasgaiuszaniam

uuanelunsIanIsANNTALES

wuIn1lun1sIANITANUTALES (Conflict Management Approaches) lusguugunn
Hunszurunsiideududeunardesondonainuedunsiased msdeans uaznisinauls
9935590 Az ATuszAnsamdndudesanunsauimsinnisanutautioiaduszuy
L83 AtunITaANANTENUBNAULALAUETURAANETIUINARTINIU B3ANT UazANUaDAEYDS
ARIRY LUINIIN13IANsAINTaud saunsassuleldifunszuaunisiB s duiuney
(Kamontalapisake et al., 2023; Taur et al., 2022) (m‘W‘ﬁl 1) ﬁﬂﬁ

1. m3szysazyinaudr ladiunavasnutands (Identifying and Understanding)

¥ o L4

fuhdesanunsniinsesiuazidlafieanmgusiadsmesnnudauds laildudidieos
Asuoudiullyniiiinduiaiy LL@'mmsmzqﬂﬁgmmaqmm%LLE’J’qﬁ?uiﬁ Tngfoadnla
aanunisaliuiifuaniunisalidng AreldiAnaudaudald wazeeusulymiiniy
feudiladomdwesnrudauds Wilaundsiiuvesnudaudednau
2. nMsAeansaediuszanSan (Effective Communication)
AziuresdanIsesuainweneunITnuUsnsedantsaudands ugils
agesila Suilalgmeanunsefiedoiunarlimnaulduansauniiu afunnudasnds

Tisdnaunelafiaglidiiiuiie Inealasuilsmudniuremndigegiemsla saufiadinisdeans
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3. nMsupsvnnseeniiduussleviidaynieg (Win-Win Solution)
msdamseudaudavesnnziumudiazgatiuluinisiorvur i (Win-Lose)
Amegghmsmeneummseoniivninefaninlasuaudusssunasdulsslovisudu
4. m3Useiivszuaunaznislnande (Compromise and Mediation)
Tuvsaanunsal msUseiiszuemsonsdununandlunisindinds enaiduds
finfgalunisimignsdlfaiunsamgasrnfuld nudmuiesindu Wilainaudauds
iannsoudlaldtmuasnuudwanemsaunuesnaligatiu saudanisldonnuuasliiog
msUsziluszsueuuaznslnainde
5. msaieiaussuiidnduanuuandns (Cultural Differences)
aedihasdaatuliuaainsluesdnsitalageusuainuuans1anieeinuan
iedamsmmdnudsognsdiduluszezon uazuesiemdaudianansafulonalunsiFeus
wagimwle wazunaudandinzdiiliamnsandlalgmldfissdiadndudeedosiuiie

Ausedulun1sIANITAUANUTALLE

AEUUa IR a

wh lakunowasnin
Jau msdoarsodd
Us=fndam

HUAVINANSIANTS a
T Audandy

msUsfiususy e

waznilnaindu

ad 1 asuuinmslunisdnnisaanudauds

7/19



2sarsmaluladnianisunnduasaniyaans

% | Journal of Medical Technology and Allied Health Sciences (JMAS)
£/ 97 2 avuil 1 unsrA - wwBY 2569

Vol. 2 No. 1 January - April 2026

ANSNRAIUINNYLNITIANITAMUTALE

AINAUNEN1TINAITAMNTALES (Development of Conflict Management Skills)

o

WuesAusznovdrdyveaniizginlussuvaunin Wewnduidoundgyivaniunisol

De

ffnnududeunazifeatosfudiidulddiudsvainnats nsaluadreaussougsuil
F1fudosduiunisesrnduszuy lnsasounquitsdifdiunisieans o1susi nisiias1ed
wagn13Anaulaiganagns (Robbins & Judge, 2017; Orchard et al., 2024) Fail

1. n1sftmuInsAoatsesefiuszdniain (Communication Skills) Ineilsognasila
wazidalenalsimndolfuaninnuAndivegndasy manemaudsaiiaassd uasnsdoans
og191A1INTefunaz Ay eduaTuaiiuidlasiunazanaiiunainadeulunisivy
msadraussenafivasndenisisla (Psychological Safety)

2. M3RmuIANEINITalun1sAIUANEIsUAl (Emotional Regulation Skills) 1utlade
ddgylunistesfunisenseduresniudauds furffiainuaainnisesuasl (Emotional
Intelligence) azanunsanauaussfoan umsaliifuaionldies1aminzay anngAnssuday
wavdaadnusseiniavesadwlinedeluiiufiedestunisnevausimisaviiuiutane
uauguus

3. mswauinsiassidymiegnadusyuu (Systematic Problem Analysis Skills)
Wiedeimanmnnmivesmudnuds (Root Cause Analysis) WiAnnisdanisanudauds
998U ANSAMN

4. msfimurdunsuarsmmadeniiduusslovisaudu (Win-Win Solution) Tngitiu
ANgAssTuaraullsdla wunisadrmadeniidudselovidinn (Mutual Gains)
NIUNTTUIUAITIITINABTBIUUUYITNINTG (Integrative Negotiation) FslAdua1day iy
ArufINsiiugIUTe sy nEe

nanlasasuliin wwamenisdanisanudaudsiiussansamluszuuguandosende
nszaunsidussuy Rudnsdesigitym nsfeans maadamaden Tuaudanmsiaun
fusssuesdns furdesdnnisanud anuidnuarersusinuesinidenlesfuaniunisal
Audnudaiug (Neuyen & Ngo, 2022) fifawzn1sdanisanudauddudfsneg 16a suis

a

finnudangulunisdanisaudaunds azvilinisdanisaudaudalszauanudnsalage
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Y v v [

anvensdanisanudaudiedeasnassnrsdieinwinnuduiusseerend annsgaidenian
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MINWEN1313390 789

defiaudaudainiu Wnwensiasansoses (Negotiation Skills) Fadudnuilwinwy
fiflanudndudmsuanziih lussuuguam nmssadesesianldiienisianisanudauds
Fan1swsadesesdunuimardglunisdanisaudaud esaindesmausiudu
sanevaga fanielulaznisuenesdng Wy mhenusy naUszev AIAFINT VITDULLG
wioUneivITndug WnuznisdesesazdroliatizdiiaiuisaUszaiuninuunnmig
mnadselominazussgiennasieniuldsamiuliinezidunisdesesiugliuinisnieuen
Tnnisasdeseduiiseniuindunisdearsiidndudmiunslddnnisanutdauds
Fduaruarmnasnsmiduusylogisiudulaegreiuszansanm (Anusornphanich, 2024a;
Inayaturrahmah et al., 2022; Palitnonkert, 2019) lusguugunnalzgidedinisiasasieses
Fuvilgauniafsievesunisatuayusvlsrain n1sdesesduuIvnn e
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mugunmlaeg1aiusg@nnin wazaisiinuiineatunisasasieses

UsTLNNUBINISLATINADTDY

nsiasaesesanusauwtslaidu 5 Useian (Anusornphanich, 2024b; Tapin et al.,
2022) fail

1. n319s91esaswuukUsduiudau (Distributive Negotiation) HUN151959 UL 9HE
wiiwuy (Win-Lose Negotiation) A n1stasanfiuazineneisudenalselovililduindian
TnguaInsnensianng waznauselovuvnsunaziiadandesiu Wi ulaiounisuwuaan
windhendsldunn Snrhefazldteuas

2. 11549591919 TBIMVVYTUINT (Integrative Negotiation) Li‘]umn%mﬁ@nxﬁﬁwmu
Sufuienmseanfilfuusslosisiuiy wufiazuerindudemwenisuivus n1519597
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soly JULUUNSIRTIMULTDIAS NI YU -Yusisaaadng (Win-Win Situation)
3. NM51IMVULTITY (Competitive Negotiation) LTUN191959716 05093 INATNTUT O
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4. N1919591RDTILUUASIANUFUNUS (Relationship Negotiation) #38138ndn8197
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g ladimany gauds NBIULALTTINANIVRINULBIUALARDTEI TINTINITIATIEN

= o = 1 a o | = v A .
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2024)
2. msnadmunguazarduaudAy aneggiiasiidmngndaiauitfenisesls
| a ° A Y] v A Yy
31NN154959 e T8e waziimanedrseddunsanliawnsavssgulanenanla el
Uszinulausrilussuoulauazuszinuladududossnwld (Kamontalapisake et al., 2023)
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a =l 1 v Ql' 6 '3 a P2 4{' A Y
msiianudavgulunisusudsunagnsauaniunisel wazanunsauseliulaindelaaistudu
lugntu vialelamdsuseliussuay Inadenldiznismmuisivaniunisaluazdsesos
(Anusornphanich, 2024a)
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2819MLzaN (Outchareon, 2024)
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AMNTILLRlUTTEZE1) (Kamontalapisake et al., 2023)
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o =
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[ 1 o

FadutadeniadrAysonnudniaveseesnns (Anusornphanich, 2024a)
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