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Abstract

Fresh frozen plasma (FFP) is an important blood component used in the treatment of bleeding, particularly
in emergency situations where rapid administration is required. The thawing temperature and the post-
thaw storage duration affect the quality of coagulation factors. This study aimed to compare prothrombin
time (PT) and activated partial thromboplastin time (aPTT) in FFP thawed at 37°C and 45°C. A total of 150
plasma segments from 100 FFP units were divided into two experimental sets. The first set, PT and aPTT
were measured immediately after thawing at 37°C and 45°C for 5 minutes and after 24 hours of storage.
The second set, FFP was thawed at 45°C for 20 minutes, with PT measured immediately and after 24 hours
of storage, and aPTT measured immediately and after 6, 12, and 24 hours of storage. The results showed
that the temperature and duration of thawing did not significantly affect PT and aPTT when compared at
the same time points. However, storage after thawing for 24 hours resulted in a significant increase in both
PT and aPTT (p < 0.0001). PT increased by 5.5 - 6.2%, and aPTT increased by 14.2 - 21.7%, depending on the
thawing temperature and duration of thawing. These findings indicate that post-thaw storage impacts plasma
quality, particularly aPTT, which is highly sensitive to storage duration. Therefore, FFP should be used
immediately after thawing. Further studies are recommended to evaluate the stability of specific coagulation

factors before applying the thawing method at 45°C in clinical practice.

Keywords: Coagulation parameters, Fresh frozen plasma, Plasma thawing
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Tungufiazaneiuaamgfl 45°C Tuuliiugeninnisazans
figaungfl 37°C Fedasliszaznanlumsdudannusoy
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14 factor VIl wasilasumsudesuaadnndu q oaldsu
BnSwannszuznanlumsaraBAnINsER DN ATy
namfn msligaumgiifigeiunsldidoulvfibinsznusa
ANWDSLLSAY LLazﬁ’lﬁ@B%ﬂuﬂ’NL’ngﬂLﬂaLS'\‘]ﬂ‘iz‘]J’)uﬂ’l‘i
azany pnatyantnafiadumsuieiinauionngly
anmefaudeisazaty Fuduszuefifianuifosianisiaa
ANTANFAENBNLDY Cryoprecipitate WazNTEey \§Y activity
vaslUsAniildnmsiUasundasmenieniu

TuanumsalgnBuAfesANNISIRIL MITRNAT
s U3 FRP anadudaslipaumgiimsazany
figstudintiwsonlildviuna athlsfinu Uszifiudday
Aonsaelidenainwiumsuiiiunedon Tagmmwzen
prothrombin time (PT) wag activated partial throm-
boplastin time (@aPTT) FaeTaUMSYNUDBISZUDANS
uieduaeidnauazanuaansalunmsisdaauaeile
TPufNANFININAFLTUNATIENNI MTATAENAFUNT
gawnfl 45°C muldnmsenuaufimanzan BivhHaammw
fumsHuEnn (hemostatic quality) anasiiafisuiy
3r°Cct2e LLfi’hmiazmyﬁqmwgﬁgw:ﬁ’j’mqﬂszmmﬁa
Aslinuiud walunsufifauaieonawunsdiil FFP
fiazansudr ildgnin llsving uazsndudoadusnw(y
A lUlnnelussyznadidirue wu anely 24 2l
maldianludnam anuasiunsszuumsuisiunion

Fagzyipurua PT waz aPTT 3aidussdAlsenauddey
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Yagtiudaneaiayaifsafuemsuisineedsnvas
FFP flavansnenaumniigendn 37°C luusumupsinsfiia
AssuAsiaaaTulseineing neldisazanguy water
bath FafiuisAlFasennunImay dapmail uisui
FejaSpuifivuen PT uaz aPTT vas FFP flazansfigaumad
37°C waz 45°C Welugeiuiindeazans uasndaufusam
Wunan 24 Hlus 1fHeIeeRnansENUYDInng i
wanaNANADANULERYsTRsTaTuASILTNAIUDNEDA LAY
WinUssfuanumuzanwaranulaasydnsuns s
NuaseluApsUfifinssuiaisidon
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1. ngudapgeuazuHafinn

MeITuessi g emnmewaanaA LT
150 &g (FFP segments) fildunannnGnsiout FFP s1uau
100 99 laeldausnge geaz 2 sy 91191 50 99 Laz e
1 a8 $1m93 50 g doshaianunuianfinanlian
ASTLIUATIALSENLEDA IuADIUTRN5UD 159N IUNE
wunasay Jemdeanbauns ilndadad FFP vage
[F3UMIATINTDUAAWANHULAMUTINATTIHYDIEUTUFANS
Tafiaure@ annme iy wazldsunsiivshuniuanin
wiubeaehesinifissaniananhmanesay Tasms@nwil
[Frumssusaeanmnznssunsidpluuyesd uninedy
HuBenBunszifyss 1wfi HCU-EC1649/2568

2. Ansazans FFP

msnaapayaf 1 TuanAaT FFP 9123 50 g4 Tagy
usiazgedaugosdmay 2 sy awfi 1 grshlazansd
aeunqdl 37°C wu 5wl vausdianed 2 grihlUazansd
aaunfl 45°C wu 5 7l veapaianludifinasazay
Taeld water bath wuu@Fva Aug 11 &ms g4 SH-WB-
11GDN (SH Scientific Co, Ltd., Korea) #a13nsaniuas
aaumpiilFaghawinguazaiiaus

Asnaapayafl 2 WrAnSaurt FFP 1193 50 ga Tay
wsiargeflanpgon 1 ey Fuhlazaisfigamgd 45°C
W 20 ndi @IBLA3ae water bath wuUAIHA FuLaz
SaiFpfuAuAlsluganisnaanausn

3. 715a59IAAINISLTNAILDEDA

#n&9a1nazaty FFP segments uiSaulufidinua
Tuusiazyamsnaanatdd dingregrilunsiainminis
uiefnpadonlasliininsiinszinsuisiivesidon
(coagulometer) 91 Sysmex CA-50 (Sysmex Corpo-
ration, Japan) Feanunsaiawisdwas PT was aPTT 6
athauaiugh mangratavimuadiinamsmeldanizidl
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msauauDarTLaznapnumnzan Wa i ldnadwsS
ffpdnlduaranansafouifisuseninengunaaasld
pe1edUsEaNS AN Tumimamy@‘ﬁ 1 Ases9iaAn PT
wag aPTT dfiunsiugianandeddu Hun viudinds
A1982ANY LLamﬁﬂmsLﬁué“ﬂmiquLﬁuﬁqmmﬁ 2-6°C
Wuna 24 talus a"mfumsw@aaﬂq@ﬁ 2 AN5ATI9IA
AAUNTTUANAINTAZAI LasnaInsAUShw Iug Loy
finawmgfl 2 - 6°C 1unan 6,12 uaz 24 Halue Tagen PT
aniawizlugimasnisazaneriufivasnainisiAusnm
24 2109 vasedien aPTT gadalugaremdensazatysiud
LAZASINISLAUSAEY 6, 12 Az 24 Talus

4. AMSILATIZANANITEAR

fipyarianualdsumsiesisidasTsunsu GraphPad
Prism version 8.0.2 (GraphPad Software, San Diego,
CA, USA) aziananatiueindy + mmmﬁmmummgm
(mean + SD) mswssuifisuan PT waz aPTT anels
Seaulunsazarsfl 37°C waz 45°C w1 5 wfl Tmsae
Jandenisazarsriudinazndafvshsludiduduna
24 $31319 SEeANsazaInT 45°C 11w 20 W7 Tngszduen
PT viufindeazarsuazndafnlugiiu una 24 Halus
wazdszifiuel aPTT viufindvazarguasnaadvlugiou
o 6,12 uay 24 falus iflipsnadayaidiuioya paired
data wazlsiidunsuanuasdn®@ 98 Wilcoxon signed
rank test @&wsunisnagay PT wagld Friedman test
dmsuFpuifisudmansgisnarlungusingfiedy
LLazLﬁawum’]ﬂJLLG]ﬂGh\‘lBEh\‘iﬁﬁ%lﬁﬂﬁiy (p <0.05) azvihans
Wisusuiududas Dunn’s multiple comparisons
test WipszynaMInianlufiunns19oeeinLam

NAaNISANEI

NanN1sIeIERAINSIL e aan il FFP segments
$19% 50 fheghefiiumsazaisfigamall 37°C uaz
45°C 1% 5 wd (915797 1) wudndiswseudinuan PT

wag aPTT szwinemsazaty FFP segments figaungdl
37°C wag 45°C w1 5 w? Iugenanfufuriudings
Asazany (0 Falus) wazn1siivshu lugiau 24 Falus
Biwvanuuanspeedidddayneaiia waneingargl
waznafililunsazans lisenasadinsudeiupauion
Tugrananfeiny

pelsAmumsiushsL 24 thlas Suavinldan PT
waz aPTT Lﬁuﬁuaﬂwﬁﬂfﬂﬁwﬁzymm% (gﬂ‘ﬁ 1) §1%15u
msazmyﬁﬁgmwgﬁ 37°C W 5 Wl @1 PT finsiade
urinasaza gwinay 12.7 + 1.3 U9 wazen aPTT
Windu 34.6 + 3.1 Fundl nasmsiivshslug i dunm
24 $alue @ PT Wintudlu 134 + 14 3uft @1 aPTT
Wt 395 + 47 3nd Genswdsundaswasridn PT
wae aPTT Wiowssufipudumiinsiaiariuiindasay
wudnrieen PT wazen aPTT naafiushm 24 fhluaiuty
p1efidudAeyn1eadf (p < 0.0001) dun1sazany
figaungfl 45°C 1w 5 W7 @1 PT Ainsadariufividy
129 + 1.6 3u1¥l @1 aPTT iy 32.8 + 3.3 U
ndamsifusnutudifuiunm 24 falus d PT wniu
Ju13.7 £ 17 307 e aPTT siududn 39.4 + 6.0 3wl
Fansiapundaswasiadn PT uaz aPTT Wawsouifivy
fuAfinsiataruiindeazaly wudfiauwansied
ageliTaadAnIeaaf (p < 0.0001) WA UNaTiwy
Tumjuﬁazmsﬁ@mﬁgﬁ 37°C namsAnmfinaneliifiud
FFP wdamsazansfinamnfl 37°C uaz 45°C waztfiusnm
TugSudunm 24 Hrlue desaliennsuisinveaden
I&ud @ PT waz aPTT dmswdsnudasiuiusgied
Hyddeuneadd Tnsanizal aPTT Fauaasanulsa
szeznanlun1siiusnwagetaian Tagwudier aPTT
WuTudszanadagas 14.2 waz 201 auddy naens
azangAlpaamnnll 37°C uaz 45°C 1Junan 5 il uag
Fushwndunan 24 $Tue uuaegfiaues PT wiudy
Uszanalspyaz 5.5 Laz 6.2 AINaIAY

15199 1 wamed PT wae aPTT (mean + SD) Tu FFP ﬁﬁiwuﬂﬁazawﬁqmwgﬁ 37°C waz 45°C wu 5

Thawing duration Refrigeration PT aPTT p value
(hours) (seconds) (seconds)
37°C - 5 min (n = 50) 0 127 +£13 346+ 31
> 0.9999
45°C -5 min (n = 50) 0 129 +16 328+33
37°C -5 min (n = 50) 24 134+ 14 395+ 47
> 0.9999
45°C -5 min (n = 50) 24 137 +17 394+ 60

nuEne AsSBufizuadie o Wansiiasesinea@ifiday Friedman test s9udU Dunn’s multiple comparisons test
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37°C, 0 37°C, 24 45°C, 0 45°c, 24
Thawing 5 min, refrigerated storage time (hours)
B
60 =
T p < 0.0001 p < 0.0001
i 1 1
50 =
. =%
C - —_—
O |
o - i 1
3 40+ Ty —
— L 3 _
= “ 1 2o
5 4 > 1 P
© E T e ¢ 2le :
30 = Zele®
20 | | L |
37°C, 0 37°C, 24 45°C, 0 45°C, 24

Thawing 5 min, refrigerated storage time (hours)

gﬂ‘ﬁ 1 uamee PT (A) waz aPTT (B) e FFP naunsazanadi 37°C waz 45°C fuan 5 wnd LLazLﬁué'“ﬂmﬁlqmmﬁ
2-6°C w1 O waz 24 talus

HAN1TILASIERNSIUANw AR MsuTeiuadan
1aIN1Tazany FFP ﬁ@mﬁgﬁ 45°C 113 20 W9 wudn FFP
Fwau 50 frpghefiAusnwiugidumendensazaiy
fifnnsuishuaudanisuudasweneiiidyneads
((57971 2 LLazgﬁJﬁ' 2) Tagen PT demsiataviufingsnis
azanpuasndufusnwduna 24 falus Snsiuduan
129 + 1.3 37 {1 13.7 £ 1.2 37 (p < 0.0001) Fedau
SoparAsBynulacyiiy 6.2 einadenanaanndas
fumsazansfiliaamgfiFsaduiuna 5 uf dmsy
@1 aPTT fumsratariufindsnisazaly wazyiemnan 6,12

waz 24 Hrlusnendansifnsnun gL fu wudiusa iy
Wutusgednifinsmuszaznainsifiushm Tagsuan
327 £ 3.3 3 LﬁmﬁuLﬂu 345+ 32,368 + 3.2 lLag
39.8 + 3.6 Funfimuadu Fedndusosazmsiasunas
Wwihdu 5.5, 12.5 waz 21.7 eud1dy astasunlas
fananiifyddyneadfidsisuifisuduaingsaia
iunnasn1sazaty (p = 0.0011, < 0.0001 ez < 0.0001
ANNAITY) FeraulF AT INANTENULDITLYLIAINNG
Hushwdpaa wDswaau lufunsuledaupuian
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15197 2 Laas@Al PT waz aPTT (mean + SD) Tu FFP ﬁmumsazmyﬁgmmﬁ 45°C 171 20 119l

Thawing duration Refrigeration PT aPTT
(hours) (seconds) (seconds)
45°C - 20 min (n = 50) 0 129 +13 327+33
45°C - 20 min (n = 50) 6 - 345+ 3.2
45°C - 20 min (n = 50) 12 - 368+ 3.2
45°C - 20 min (n = 50) 24 13.7+12 398 +£ 3.6
A
20= p < 0.0001
2 154
O
(¥} —
3 y —_—
e —_
o
10=
|| 1
45°C, 0 45°C, 24

Thawing 20 min, refrigerated storage time (hours)

B
60+ p < 0.0001
] | |
: p < 0.0001
50 [ |
o p = 0.0011
3 . —
[ r b
S 2T
@ ] i
L 40 g --—-i--—-
S - b a4
© 4 g°ts Fhayags
L :°
" | () R
30 o33 ‘
20 T T T T
0 6 12 24

Thawing 45 °C for 20 min, refrigerated storage time (hours)

gﬁﬁ 2 uaasA PT (A) waz aPTT (B) uas FFP fiazansfi 45°C wiu 20 wndi LLazLﬁU%’ﬂmﬁQmmﬁ 2 - 6°C TngA529A0
PT 7381 O wae 24 7149 wazasiad aPTT fian 0, 6,12 waz 24 falus
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2AUs1BNA

FFP fududsznauupuiaaiifunumadeylunns
snwnfihedifianndonsen Tauwmzlunguiiiediie
ANLLADADDATHLTS (Massive bleeding) Fagtnandudog
{esunsifdnlsena v inanL19TIALS) Lﬁaﬁuvjﬂaﬁy
msudsduaadan MmsAnufiddAnnsnaassiungy
ﬁﬁmsmuamﬂwLi‘fluizuu"iu;jﬂ'mm@L5u§uLLiﬁ°7iiﬂﬂaz
1apAPaA (the Pragmatic Randomized Optimal Platelet
and Plasma Ratios: PROPPR trial) fauansl#ifiui
dasuupedindsenavavdanfirinsaunazUanasiy
(siag?‘ﬂwLﬁaa@é”miwmﬂﬁsﬁ%mﬁa A5t ALRDALAY
NaALEDA wazwaraunludmasain 11167 pgrelsiniu
Deyminileiinulunusuiaisidaadaainuaiirlunig
W3 FFP Lﬁmmﬂﬁmazmyﬁgmﬂgﬁ 37°C wntszaned
30 wfinaush (Wl denal@iifeanuaidrlunisidusans
AufUapgnau TaganAmMsanAURIANUIIA1SazaY
FFP figaunadl 45°C @935 water bath a1ansnanssue
narmsazans sy selldneluliifin 20 wfis Fepne
L‘flumﬁLﬁaﬂﬁmm:aﬂuamuﬂﬁiﬁgﬂLﬁu Frafinns iRy
gaungiilunsazayasnadaanuAsdupeiladyns
I9FULEDA F99LTUADITAITUTLIAUNANTLNUAD
AMAIWLDY FFP PAINITATANY LAYRNIZAISATIFTAAN
msudeduaadnn (Fud PT waz aPTT wialdiiuladnnis
azmEJﬁE;mmﬁgﬂﬁmzﬁﬂammu@mmwLLazﬂszﬁwﬁmw
UpINARS A lATS ALY

namsAnALaastIfinInsazany FFP fignmadl
45°C 1 20 W17 6ag35 water bath 1%@1 PT waz aPTT
ﬁé’ﬁmsazmﬂﬁuﬁfﬂLLmﬂ(;mﬁumiazamﬁﬁgmmﬁ 37°C
Bi’fqLfJu@mwgﬁmmgm?uﬁmmﬂﬁam Taga1 PT uag
aPTT wdamsazasfigaumqfl 45°C 1A 12.9 + 13 uas
32.7 + 3.3 31 eua16ay %ﬂﬁﬁagiuﬁaﬁmﬂﬂﬁﬁmmm
gausuleNemaTn (PT 11-15310%; aPTT 25 - 40 Fu17))18
upnniifanudnen aPTT anmsazaisiigaumad 45°C
fusnliuduniniigamgfl 37°C (34.6 + 315 asvioui
Asligengld 45°C Tun15aza s eseaznaIdy 9
liAalfAnnns dauaaisuaeiasunisuieiuaawdan
wegep1atisasan welasufiAuaiasdudl aPTT
T intrinsic pathway &@nd1 Tawawe factor VI Fala
AamsiEuanWaIAMSLELTwasMTaza LT lwanvau
fadanndannndnefusigeiuyng McCullagh et al.
(2024) ‘ﬁﬁﬂ‘hﬂL‘]J%imLﬁyuammmmm?ma:my FFP
4 i@ @p Plasmatherm V, Plasmatherm Classic,
Thermogenesis Thermoline, wag Sarstedt Sahara-Ill
Maxitherm wamsfamIwuIINsazafigamgi 45°C
TAUaNIzA3as Plasmatherm V 8315080558249
azansldpgreannize 7.00 + 0.8 w1l 15y FFP 2 g9

waz 9.63 + 0.8 W17l &3y FFP 4 99 wazldidn aPTT
Suiigansaniiszduuaa factor VIIL VI uaz X g4ni1358u
agefiyddynieadfifiaTaufindsazais’ win
mu"ﬁaﬁ%ﬁﬁm?mazmwmamﬂizﬁ‘m%mwgﬁ Uaudl
AsENALERAEY water bath 5551A7 WANAGWSTLE
Aftufiemaisafuigemafl 45°C hivhaisunwoas
fadun1suiediazn1aiioffAnn1sAan WLy
Vapiiafinifsuifisudugamgd 37°C eiliilasunan
Qm%gﬁﬁqqﬁumaﬁay?ﬁmsazmywmamLﬁ@ﬁuaim
AEILAYAIEND AAMSLANALTUNEDMSANATNIUYDY
Tusfiu uazmsanszuvnamsdudafunamRftimnzay
sENI19A1TaTaNY D19thsann1sIEaNaA WY DlUSAUT
Tasipanusou upnanfiflinenudu g faduayuns
Tgaungfl 45°C Tunsazay FFP luaaiuniselnniduy
NanN1SAN®ILRY Platton et al. (2019), Dhantole et al.
(2019) waz Rikimaru et al. (2025) @nquanaliLinn
MsazanefigaungfidiinisfiasafunaziUssansaw
Tagldwunisidouaatsvaedadunisuisdivnadan
‘ﬁ'ﬁwﬁzy i factor VI, V Lag fibrinogen Savtagarag
anszzanlunsazats (dagredfidoddaiilafis sy
miazawﬁgmwgﬁ 37°C fefianuddeyasnedelunsdif
FipaliwaauIng1aLseaaNe 22

Tunsfawifisuldvnmsouifisud PT uaz
aPTT wae FFP ﬁmumia:my@?wqmwgﬁ 37°C way
45°C wu 5 1ndi vaviufindeazansuasndaufuiigamad
2 - 6°C \Junan 24 falus wodmdndv 24 Falus
A1 PT waz aPTT vaqﬁy’qaaqmﬁmﬁLLmTﬁmﬁmﬁuasﬁN
i Aynneaan Tnpewizan aPTT FaRuiuyszanea
$puay 14.2 uaz 20.1 ndsAsazansfigemail 37°C uay
45°C muandy Tuausienune PT iuiudsznasoyas
5.5 uar 6.2 U@L nadnsTiaanndasiumsazaty FFP
figeunqdl 45°C 113 20 17 Fedn PT waz aPTT ndaiiu
shwniniuludnvarlndi@uedu nande fan PT iiudy
Fpuar 6.2 @A aPTT Jariutinasazaiy waznaaiuy
sawudunan 6,12, uaz 24 Halus nuRuusavay 5.5,
125 waz 217 euaddy Tapmsiiuduriormaiibuns
\WisupuAUAfinTatariuiindsazans nadwsdenan
Ay UTAAUTINAN TN UYDITEUZIAINISLAUIAWI6D
Ay snarasntudumsuieituaion Tnsane
Ya92u intrinsic pathway Z4e1918a91AAS EDUEAIN
uas factor VIl %3 IX Alsanamgiuazna wiinay
finmsRutupgnefidoddamneadn uissdufitaldsans
aejlurrefisnansalinamenssnun idagredussdnsam
upnanfiguansliifiniinsazany FFP figamgil 45°C
w1 20 W BiuanseannIsazatsdu 5 wif Tuudes
NaFDA1 PT whag aPTT naviusnm
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Msfushw FFP wasnnsazaly deanarinlissauilasy
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RaUndilunisuisivauiananas wazarasndudaeli
wanaung15intnd deiunsinaaansEns i Ulg
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Tudunsusufinaenuwupladanisideinuaaian
ASNAEDY PT ez aPTT 1JuiingensnaaauBeningau
wazldaunsadudusedy activity vaelladunisuiedn
winzsiia Tnuwwisladpfilsaninusou wu factor V
ez VI f’fqmmsgwuﬂm Council of Europe finual
sediufanssuups factor VI A1ndenisazatgdnely
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feiln widdnadwsazuanslAfiniinisazaty FFP
ﬁ@mwgﬁ 45°C lldamasion PT waz aPTT Tuszazdu
wein1ss Wl umel§uadeasanfiesiindnnonenis
lidszifiufanssuvastasuimizsiia wazmisin1s@nu,
Apifipainfuiuanuannadpat AT IUAMA WIS
QUSHIANTLEDATEAUAINASLZ

msarany FFP figaunnfl 45°C usfazlidanaianiz
FBA1NITLINAIDUEDA LeTedpeAnilEvANYanany
19999U5T9 AR fipsnngenanafingnosnuyunTsiny
ANuLduszRIsMS L duran MSFNREANNSENIZAY
Uszane 45°C p1avh FiAnANuEeS 1w gags $2 wiadl
fsiefiavanUunaniné saudeenavhififiansaneznau
1aelUsAunsoANUL maldsuaNusauuALl Taely
msﬁﬂmﬁfﬂwummﬂmﬂﬂﬁmqmﬁmwvmmyL?m FFP
WATWANFUIHAINITAZANY LU A15EIY 11559 LAZAZADY

winsUseduduisensnsiaaoudnaun wuaziily
FILUSAENLDINSENET A9l ASATINFDUNINAILATN
Apnuamndvazanssvnaiuiunoudfeaus madanis
ihAsazats FFP 7 45°C 15959 msuszifinsanuas
gaden La3nsaransililuusaziofiAnis wazdmun
LmeﬂmuaQOmwﬁ'amﬂéaqﬁummgmmuﬁmms
Fon wWialHiulaluanudanaduynagiie
upnAfinsAnu uassild FFP anndiuausauas
gudan Fedvsuinsdasuariuiifndudadannudan
§90791 FFP Tugeuunainasgu denainsansimgamg
wazmsiFsuAusauDIainTulfsInIS wazThFendn Ty
mstfauese defu nsBsunasiiifatudod PT wag
aPTT lueuisuionausnsiearnnsazany FFP Y5unas
Wnluannzufiaage delasvilanaldsunansznuain
ANNNSBUNBREATN ic—wLaa‘mziuz«huLLﬂuﬂmwmqﬂﬁﬁaqTﬁ
narunhlumahldgamgiiviviuriige fadndail
F9A5NNTMNITIUAVAITAAUNG LazuanelAIAud
anuanduvasnsanwisauaalagly FFP Usuiasase
\WaUsziliunansEnUYDINsazasfigaunnigeluanioz
Alnddpesrunislinumendinundedu
HAMSANWHEDAASDITUTILNNAALSINALALIAT
Falghnmsianuasiuasnsuiiueadnntunaian
filFannnIsusatALLY apheresis wasuniuieniply
8 f7Tu Taesaan factor V, VII, VIII, fibrinogen wazan
PT ndsmsazaniazidnsnwmludgiduduna 24 $alug
WUINATAUSABIWAFUIRAINITaza 8T NADAINITLLDN
fupudnn Inuwwz factor VIl Feanasiesouas 38.2
nEBudY veuedt factor V waz VIl anasdpgas 11.0
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Abstract

Cataracts can be effectively treated through surgery; however, patients often experience preoperative
anxiety, which may affect their cooperation during the procedure and lead to postponement or cancellation
of the surgery. This descriptive correlational study aimed to investigate preoperative anxiety levels and
examine their associations with socioeconomic status, information needs, healthcare providers support,
and health literacy. The sample comprised 177 participants selected through purposive sampling. Data were
collected using questionnaires with reliability coefficients ranging from .71 to .92 and were analyzed using
descriptive statistics and Spearman's rank correlation.

The findings revealed that participants experienced a moderate level of preoperative anxiety (M = 4718,
SD = 9.67). Statistically significant low positive correlations (p < .01) were identified between preoperative
anxiety and emotional information needs (r_ = .203) and fundamental health literacy (r_ = .228). The findings
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highlight the necessity of assessing patients’ anxiety levels prior to cataract surgery and providing information

tailored to patients’ health literacy levels, particularly regarding pain perception and temporary visual

impairment, in order to reduce preoperative anxiety.

Keywords: Cataract surgery, Socioeconomic status, Information needs, Healthcare provider support, Health

literacy, Preoperative anxiety
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Abstract

Currently, hospitals in Thailand have shown increasing interest in detecting clinically significant red blood cell
antigens in donor blood samples, specifically within the Rh and MNS systems. As patients frequently
develop alloantibodies against these blood group systems, ensuring transfusion safety requires the selection
of antigen-negative blood units that correspond to the patient’s antibodies. Consequently, pre-transfusion
phenotyping of donor blood is highly beneficial for facilitating safe and rapid blood procurement.

This research investigated the frequency of Rh and MNS blood group antigens among 315 blood donors
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at Samut Prakan Hospital utilizing the standard tube technique. The results revealed the following Rh antigen
frequencies: D (99.68%), C (95.56%), ¢ (36.83%), E (28.57%), and e (98.73%). Regarding the MNS system, the antigen
frequencies were: M (93.65%), N (48.57%), and Mi? (12.7%). The most prevalent Rh phenotype was DCCee
(60.95%), followed by DCcEe (22.54%). For the MNS system, the most common phenotype was M+N- (51.43%).

In conclusion, this study found that D, e, and C were the most common Rh antigens, while M was the most
predominant MNS antigen in donor blood samples at Samut Prakan Hospital. These findings are consistent
with other studies conducted in Thailand. The obtained data serves as a guideline for establishing a blood
donor antigen database at Samut Prakan Hospital.

Keywords: Red blood cell antigens, Rh blood group system, MNS blood group system

uni WONALY C UAzUDUALaY ¢ uauFlaufid feyupanyidon

Tssnennadanudaensidannnfuiaaliiieame 53UU MNS [AuA waufiay M waz N wusguulysfiu
sioAnuFnINIsuaetie mMstidanduthadaediledia glycophorin A (GPA) & S uag s aguu glycophorin
ANnUlanasudunan tnsdnannsnaaauanuwindule B (GPB) waufau Miltenberger (Mi2) 1JuLLaud L9y
vpeny Laang Ui uavd u5a1AnsIny ABO wag Rh (D) ﬁLﬁ@mﬂﬁugﬂma:ﬂ (hybrid) se#in98u GPA waz GPB
usidausiendanliiAanTingemy n ABO LazRh Augihoudn waziansapaduupudLaunylafindifanuddsanay
fawudaymlunisiesoudaalidudiivanuaufived wanAULY wpAaAsiua1awy hybrid glycophorin
anglﬁamwuﬁu 5 (unexpected antibody) Fea1asiiu (GP) ¥R aseuanfiaugapdediaauden 1w Mur, MUT,
wonAuafvnenydnadifiinasneiundeannldsy Hil waz MINY 1Judu sadu low-incidence antigen
LLauawuﬁ@ﬁ’mZﬁﬁ lduA AssuLEnn #EpA1SHIAsSH #39 low-frequency antigen wazuadpm@nuldionue
A5 (FSUUDNARULDUTALEDALASTILAAFAIIUINTEUY Uszns inewuLauAeug Mie Appinege uasnuaufAuaf
NEARUFNAFINTanTEa AU a1 Lo uAUDA yil anti-Mi® [dnntuftheaulng™ uanandufisisau
\$nd1 alloantibody wazgUipuilsaaunsaasie wpuAvaAluszy MNS AiraliAnmsuanviansisieidon-
LOUFAUDAFADLLDUALINDDIAILDY 158AI7 autoantibody L (Hemolytic transfusion reaction, HTR) tlaznzidin-
fsanauauivsAfinsawylugihodusie alloantibody Baauasueniumsnluasssazmsnusnaana (Hemolytic
Tfﬂwuiuﬂufﬂwayﬁ@@ A anti-Mi2 wazspaauLy disease of the fetus and newborn, HDFN)? §eéiain
wanAvaAszuuny Rh (A anti-E wAZLAUALDATEIUAY LOUALUDA [UszUD Rh thaz MNS Sanuaddavneaaines
1 anti-Lea waz anti-Leb fudiut® upnainsiu anti-M mstiidnaludsennsing iasnnduamauesisiia
wuldupslulszsnsnianaiss i laideynilunsnegaay UHATEINTUANTINA18UDTIALADALANAIENAIIAATT
anutinduldunaidantazanulanadslunisiéidse sudea wazhidAnnMzdadoauaatanlumsnluasss
uAgthg Wpenamadiheiiuanivafiud dsuidoadia LAEIALTNAADA WinliTmsafuanfuafuazdnsss
wouAuAseAun U o1anslWiAnUfASE daEnnLALAA anfifiuaudtannssiuilfuouivafveeusiusainy
7na9a1nsULEaA (hemolytic transfusion reaction) (6 apifindnauawaegn Yinldgniinnlzdindaauaien

1991ui M sAUWLLATBNUTTULRY 1 aA e A Fndne uazanaguussiiviudstindusiaguassild
48 50y upwALaN 398 Biln® waldnaTidnday A nyiden aufind1aliinedsn adlasdun1siine1nsdls
sxUU ABO uaﬂmﬂﬁuwgLﬁa@szuuﬁﬁmméwﬁmwmﬁ w”wizaqé%é’ﬁmﬁmﬁa@LLa:Lﬁammﬂaa@ﬁmarﬁﬂm
ABTINBY ¢ luA nIaATEUY Rh, MNS, Kell, Kidd, Duffy, mﬂﬁq@ La’jaﬁjﬂwﬁmsa%ﬁLLauﬁuaﬁLLa”'a AI5LaDNLEDA
Diego, Lutheran, P1PK waz Lewis nylafinszuu Rh wag fusanad lfiuendeunssiulifiin WaliiAnany
MNS Lﬂuﬁgiaﬁmﬁﬁummﬁmmiafwu,a:l,l,amaaﬂum 5’;@L%’fﬁumsm%smLﬁa@ﬁmmzamﬁw%’uﬁﬂmﬁﬁLLauﬁuaﬁ
uwanfanfienududourh IMiAn ugnuauuUUaNLA MsAFIARLDURA LA Ay endfia Taremshanansa
uazdenarniidinsuaneanuapufungladin #3o \donidnafininsaunmasauauinAulduaaion
Snweuzune phenotype [Fuansneiuluwsazidoui @ﬂayLLasQu%mfﬁimﬁaﬁu AzEITFellnnuanlaly
Ve UA LWL I Rnzu1engulsennnsg IsunwLaufia A1SATIINILBUARNTTUY Rh taz MNS Tungidnnuag
AU low frequency antigen woufLauTid Ay fU591A 1a9lSINEINAANNTUTINT D INANNLADDS
Madpmszuy Rh [FuA waufieu D uoufiau E iaufiau e LOUARUSIAFTNG 9 ‘ﬁﬁmmﬁwﬁfgmﬂﬁiﬁﬁﬂiuszwmgLﬁa@

J Chulabhorn Royal Acad. 2026; 8(3): 224-231 2925



Rh ez MNS uaziiiaifuginiayauauiilanuesfuiamg
Feanansaldanidonupafuinafimunzanlifugiipd
flupuRund tivannainsiesouidenlunsaififiied
wanfued vhliftsldsuidaniivanasfuazsiniiitu
Tagnndagiivdasnsidaniseaiuluniizgniiy
waztdunsuimsannsuiunalafndisoslundengied
UszAnSnweialy

ASAsAnE
Freehefililumsinuidudnnadongusnaladia
12915 INENUAFNTUTINS MU 315 518 TagsAuIn
ngudag1elaligasnisA1uIsuuInngUAIDE 19D
Yamane Liunsidanuuugy ansAawaseildnu
ANTBUNRNNAEZATIUATITYSITUNNTINY UAIINLIAY
FBpfunszlAysh wufisuses HCU-EC1523/2567
NAFDUAUNI AR SERUALE DT Uz
Trui§a91911uuD two fold dilution wasnaaaufy
WinE0awATITuauFRNLUY heterozygous antigen
wiazdadu positive control waznfinidanLadilad
wauftauLdu negative control LABATEALAIULTDNG
?imn*?iq@“?il,ﬁumamﬂ 3+ & 4+ A positive control 1
flfnaaoy (FuA Human monoclonal anti-D, anti-C,
anti-c, anti-E, anti-e Llag anti-Mi? Liaz Murine monoclonal
anti-M tag anti-N (lot number 66010 Laz 66020)
naMAgUILSASIaA LA an1AEIRne SnsiEI
Foaefimunzaulunmsanwd (§uA 18, 18, 1:4, 14, 14,
T4, 116 waz 1:8 AUEIRY S2AUANULEDIT KLz
UDs antiserum weiazsinazsnedeanauueti iulumay
LOAEIFUNLY (package insert) MIUANUHNANITNAFDL

118170 positive control ILaz negative control cells

A5N15A5WRILDUBRLIN
ﬂwﬁﬂmﬁﬁamﬂLLa”ammaaw‘Tu@f';aimLﬁa@ﬂmgﬁﬁmﬂ
F1au 315 910 Adudredindonuasiazsmioudu 5%
Wiadaauaelu Alsever's solution YA1snagpURLY
wiAfla standard tube test Tagldhenfiaataud 2 wua
AU 5% WinEpa et 1 rea lunananaanswia 10 x 75 du.

FafliTigaumninoe 10 il udrdusunadipiaiasdums
511AN5a%AA ANULEITAY 3,000 aUFADINT 181 15 F1n7
WEBIUHANTIUNGULIALADALAYLAZAHANTNAFDL

ASILATIEHNNTER

ms'fiLﬂswzﬁﬁaqﬂaiumiﬁﬂmm%ﬁﬁﬁw WuASeY
lUsuasudsaguneadid PSPP version 2.0.0 lagd
198z By ST AR LTINTTOIN (descriptive statistics)
MlumsinneAioyaiuguunsfusnalafinuazssa
ApnuivpsuanAeuLasilulmiluszuumyiden Rh uas
MNS Taenhiaunluguuuiinuuasasaeas daumsiasei
WSyuigy (comparative statistics) 1lun1s3msies
WSHUTIBUANLLANFAINDBIANN A UDUALIUTEAII NS
AnwiAutioyaanmsAnwdu Heludsznasineuay
Uszynseinetsene laald Chi-square test %58 Fisher's
exact test fisgduiivddeneaddfidn p < 0.05

NANISAN®EN
AsAnBIASIH @Y AsATIarILa NG uAd ATy
szuunyiaan Rh uaz MNS lusingraudanguinalafia
Tulsaneunaaynsdsnns 91191 315 518 ¥n1sase
waufaw D, C, ¢, E, e, M, N Lag Mi® @qg35 standard
tube test HAANSANBIANSATIIALOUF LIRS AsIaWD
LWAUALN D 91U 314 518 (99.68%) LaUFLIK C WU
301 57¢ (95.56%) LLaUEILIK ¢ 911K 116 579 (36.83%)
LWOUEALAN E 971U 90 519 (28.57%) LLaUALN e 91U
311 579 (98.73%) waufiLaN M 971191 295 518 (93.65%)
WOUALAN N 911791 153 519 (48.57%) LLa LLaUGAL9K Mia
119 40 518 (12.70%) Sauanalumsedi 1 uaglunsinm
Rh phenotypes ﬁwumaﬁqm fn DCCee 9111 192 51y
(60.95%) 599891 IWU DCcEe 91U 71 91y (22.54%)
DCcee $117% 30 518 (9.52%) waz MN phenotypes
wumaﬁq@ A9 MM 91314931 162 579 (51.43%) 589a911AD
MN §119% 134 519 (42.54%) deuaaelumisisdi 2 uay
waAeMSWSpUpUANNAT L aURRLETRES  AuAs
Fnwnau TiluUssmnealng uassnadseme fauansluased 3

J Chulabhorn Royal Acad. 2026; 8(3): 224-231

226



A1519% 1 NANITATIAINILBUFALANTTUY Rh az MNS daaguiaalafindiuin 315 daagis

HOUHLIN Fruanfinsiany (512) $puay
D+ 314 99.68
C+ 301 95.56
c+ 116 36.83
E+ 90 28.57
e+ 31 98.73
M+ 295 93.65
N+ 153 48.57
Mie+ 40 1270
a1519% 2 agUnailiulng
Antigen Phenotype U (578) Spvay
D+C+c-E-e+ DCCee 192 60.95
D+C+c+E+e+ DCcke 71 22.54
D+C+c+E-e+ DCcee 30 9.52
D+C-ct+E+e+ DccEe 8 2.54
D+C+c-E+e+ DCCEe 7 222
D+C-ct+E+e- DccEE 4 127
D+C-c+E-e+ Dccee 2 0.63
D-C+c+E-e+ dCcee 1 0.32
M+N- MM 162 51.43
M+N+ MN 134 42.54
M-N+ NN 19 6.03
A15197 3 waAuAELaNRANSEUY Rh waz MNS a1neuidudus
viin | 9139wl | nodluuaz | eswanua: |ousied uae Tung ManojA | ArwaZz. | Alalshaikh
AL AL AL Quang Kahar | Al-Riyami M.
$amaz (N) Sauaz (N) Sauaz (N) Nguyen (India)® | (Oman)” | (Riyadh)
(Vietnam)*®
5 99.68 99.77 i 1007 96.72%* 84347 89.327%%* 8647
(314/315) | (12530/12559) (N =13567) | (1178/1218) (97/115) (301/337) | (4,041/4,675)
c 95.56 94.41 94.42 95.50 92.86 8Lr4%** 14187 65.9%**
(301/315) | (11857/12559) | (8087/8565) | (N =13567) | (1131/1218) (94/115) (250/337) | (3,079/4,675)
36.83 27.45%%* 39.59 34.40 43.10 56.52%** T715%* 7817
¢ (116/315) | (3447/12559) | (3391/8565) (N=13567) (525/1218) (65/115) (260/337) | (3,652/4,675)

J Chulabhorn Royal Acad. 2026; 8(3): 224-231

227




yiia | ewiseil | noduuar | eswanuaz | oussesd uae Tung ManojA | ArwaZz. | Alalshaikh
A AL AL Quang Kahar | Al-Riyami M.
sppaz (N) sawaz (N) | Sawaz (N) Nguyen (India)** | (Oman)” | (Riyadh)®
(Vietnam)*®
. 28.57 32.56 33.92 32.20 32.59 2174 28.19 25.8
(90/315) | (4089/12559) | (2905/8565) | (N =13567) (397/1218) (25/115) (95/337) (1,208/4,675)
98.73 96.40* 96.40* 96.80* 96.96 100.00 98.22 97.2
e
(311/315) | (12107/12559) | (8257/8565) | (N =13567) | (1181/1218) (115/115) (831/337) | (4,545/4,675)
93.65 91 94.96 81207 76.52%** 89.02
M ND ND
(295/315) (r58/833) (N =9389) (989/1218) (88/115) (300/337)
48.57 53.06 63.05%** 62.61* 5193
N ND ND ND
(153/315) (442/833) (r68/1218) (r2/115) (195/337)
12.70 9.96 1298 1797+ 9.20
Mia ND ND ND
(40/315) (1258/12530) (1112/8565) (N =13059) (112/1218)
AU A aafSyupuRUANuEYBIISAnEEaell Chi-square test #8n Fisher's exact test,
*=p<0.05, * =p<0.0] ** = p < 0.001 waz ND = (sldvihnsinm
2iUs1aNa dromslAEanazilinsdanndanlifiiongui

ATIBNUATATIIN DAL UA VDA LUsEINANY
ilnvasiauRuaffifiisaannfige Ap anti-Mie Laz
anti-E wazlauAUaRszuL Rh 519 LazUaURUBANIADA
Lewis 1l anti-Le? Liaz anti-Le® WUTpae LAzl ey
anti-M lutnsmsfnuts Gsmsasreusufivedifniuldan
MssuIEDANIDNANSHIATIT Msfigiheldsuidaniidl
waufiauasladoauasineanuaeiipviniiiianis
as‘”wLLauﬁuaﬁﬁaLLauﬁL@uﬁuﬁu(alloantibody) WU
fihufidpaldsuidandulsziazarsuanivafildiny
win i lsas1dadidls lsauzisadindonunuia@aunay
Tsnlunszgnils Tasfihenguilldsuidaauazduisznoy
vaudaniuUsedn veassluassuidanuasiiiyne
Lildsunagusnanydnsdilamaldsuidoaiifiuaufian
nannnans AszAulis e alloantibody Tdnndy
dudlaymluamsnassuanuiduldvacdsadihouas
fusaadaedaniidnnfuianadilufinoufiaudingeiu
wanAUeATiiheas stuanvhmamesay duhufisliifa
ANuUanasdysnn1stAdnndUoy wazausIaEaly
MswipaEna Ty AMsaTIankaufianuuaEae-
upasfiafiddaymendinuesfusaaliarmshasyinls
sunanslafindguioyalslunisidenidonfusaafifng-
\EpARTIAULsU (ABO-identical) LazASLaDnLEDAT Ll
wauReulifhefi alloantivody 1iiasne vhidsInLsiiu
suansiEenEan DTt LoufA A SISt
ﬁ%ULﬁaszzsimaij%mﬂ (phenotype match) &1%5U
fihedidpesuidoniduysedidunmsnanunouEusnwm

GiAedaymn1sas alloantibody tuszazenald daiu
Ustlapilsiansshwdihe Daeiulilmfnnnslifaszead
wasnMsidsuIEnaionaguussiadeiinld samlUds
A15USMITIANITARNLEDA (P 1unIzau A IR Iwa D
ANMNADINTBNE LY

MsFnmAsianzdnriisuldrinnsidaasien
wouRundiialilunisasianiuoudiaulnveziionld
SasdFaasdinasouiy panel cell 1iin heterozygous
Fafusuneuwauiauiitauninuia homozygous 1nvhans
naapulinanNuLsUAsue19ipY 3+ Tapnssanaiu
Fa919fimunzan 1w anti-D anti-C anti-c anti-E
anti-e anti-M anti-N wag anti-Mi® upeguuinisladia
WASHNA dnnnpaing tuasanwiland 18, 1:8, 1:4,
L4, 14, 116, 1:8, waz L4 a1y Wuluaiudiuuegsin
waansFALe wazfinnulndidnediunsiFaaneiing
UDY ATEYEYN nmiwgﬂawq uazAnE! M5t ueaufivaf
fiFanerildansansamuauiiauldludagnesuam
1nTu ana s lumsnsanuiawoufiau wazliAa
1§51 post-zone Lﬁaﬂ'ﬂﬂJLﬁNﬁquﬂ Winluazasnaaay
negative Liaz positive control eugldns iR naTigndes
infadie

mﬂmamiﬁﬂmﬁﬂﬁm’;ﬁmwLLauﬁLamswu Rh ez MNS
WuNszUy Rh fuoufiauimuanufnniige 3 siausn
A D, e waz C wa Rh Wiufwﬂﬁwummﬁq@ l#uA DCCee
60.95% 99891 WY DCcEe 22.54% dauseuy MNS
wauRRTIwUANLENNTigR AD uauRaL M azwuRiulng
MM 1nfign appnadesiunsAnmussnuiduasnas

J Chulabhorn Royal Acad. 2026; 8(3): 224-231

228



Noely §95D9 LATAME? ANSANBILUDIASEYRILATAR!
WaTMSANMIDIAREEENS FeuIaz? uauRiaufing
AnuAINTige (FuA D, C uaz e dauszun MNS wu M
wnfige uananiu Mie Seflanuiigeludsznnsing
Tonzlulsznnsinamensfusanidsaniiafifinnud
gﬂﬂdwmﬂﬁlu 5 peeilifuadaymeada s fisufunuiss
NAUSTNASFBL S WUNLBUFARUSTUD Rh vasUsanns(ny
wuwauAan D waz C [dgend1 msfnwuaeisauy Bufy
ToU1N LAY #1pApNTHIdylo e 1AAITANLDUE LU TY
s2UD MNS tuns@amiinudt uaudien M uaz N fianud
Tusgaudsesnsinglndidgeiu Tanuuansieeinnis
Anwuaedyauiy wardulfeageldydAyneaiifioe
el (e nd1spgefidydrdeyfunuissnpsdsemalounu
waryaAe1seide ™ asAnwILauGLaN Mi? MsAnw
voalngmuaNud Miz [dgenisumn s usfianaladides
AudsznnstudseinauauBnsiupnn@ualds 3955090
MsAnwLUAIeuID My A ALTusUBanaIETNS-
mansUsznng wazmndin1siisuulasanudunndy
NaMsAnmiuafia uaasliiAiniidasudenuiungy
Usznnsgeiudag

>
oy Aoy o

pgalsiay nuiuiififaaniaauiudingrelaiunn
Jiawlsufumsd@nsdy Sevhldnisissuidisuniaasd
lifatan maludIAANININSHIAISIADA 1S9NYI1LIA
aynsUsINs Ynsiivdnageuazinm WAL Taduan
fhgheuaznsasiamiauaufieuiduesyidanud
WAz IUTYa D AsSANS B AdmMsUaed
WniseTondunndedu

unagy
NARaMSANLELFRUTnTIawLTuf I IdDALR
fudanalafinlulsensiuiaaynsusinsinnuannnang
AumsAnwluduiaaauinelugiiniadie q a1sasie
Muaufanuudaidoauasuaeuiaalulsaneiuia
aunsusIAsiduunedariguiayauaenyldan Rh
waz MNS idusuimsidanuaelsaneuaaynsdsinis
Wiadan1dnailifuaufiauiinsedu alloantibody 1<
fihe Tasewzdusanedbifiuaufien E ez Mie iflpsan
A599NU anti-E waz anti-Mi* [dludandUielsaneuia
synsUsIMsAginege Felianuazadntazsinisaluns
Famidoalifihmnntu uazsiumsifiuanuuanaduly
Audihe wazisbiduumamslumsasiamusufioud
ddmeadiniaduiuifulusuas

Anfinssudszna
HIFLUDYDUNTEAMEBINIMSISIWENARLNSLUING
fiouana Wilidegadanafimasldnnnudssuasiuiam

TaAnupalsewenUnAayMssING 1aUNsEABIGMINTD
S1NANSlaRREMRSUMSIOEILFAIDENIRDA LazALLze o
UBUNTEAMAMNUNATANTUNNE LazuyINenauriLfie?
wAuwssApsA TumsauauheuasiangUnseilums
idunsedl uafiddafigauausunszanufusnnladie
WiuAdglsaeasynsysinsuazlfidudingnely
msAnwAssiiifungieg

LDAFITDNDY

1. Po-ngernnak P, Sasjeenpong S, Chuesakul K|
Pangwangthong K The Prevalence of Red Blood
Cell Alloantibodies in Lower Northern Thailand.
J Med Assoc Thai. 2016;99(12):1337-1343.
https://pubmed.ncbi.nlm.nih.gov/29952524/

2. Chidtrakoon S, Jeumjanya N, Sasikarn W,
Intharanut K and Nathalang O. Prevalence
and Specificity of Red Cell Alloantibodies in
Repeated Antibody Screening among Thai
Blood Donors. / Med Tech Assoc Thailand.
2018;46: 6341-52. https://he0ltci-thaijo.org/
index.php/jmt-amtt/article/view/200805

3. Srijinda S, Bosuwan S,Nuanin C, Suwanasophon
C. Anti-Mi and Anti-E: The Most Common
Clinically Significant Red Cell Alloantibodies
in Patients at Phramongkutklao Hospital. R7A
Med. /. 2560:;70: 65-71. https://he02.tci-thaijo.
org/index.php/rtamedj/article/view/91113

4. 2581 @pWa. 1wty Identification of
Multiple Antibodies in a Thai Patient. 279875
lasiadnguasiyamansusnsiane. 2559:26(4):
131-6. https://heOl.tci-thaijo.org/index.php/
JHematolTransfusMed/article/view/69261

5. Lao-on U. and Lao-on K. A review on the
prevalence of unexpected alloantibodies
in Thai patients across Thailand. Journal
of Associated Medical Sciences. 2025;59(1),
129-136. d0i:10.12982/jams.2026.016

6. International Society of Blood Transfusion.
Blood group database. https;//blooddatabase.
isbtweb.org/database. Accessed February
11, 2026.

7. Auwa Bunsyy, Faan Wuneens, Ruwsing ﬁ'méﬂ
Az DauiNg td AA1N. ANUUANAIINRUTATIN
vawgidanlunguiusnalafnauling. 215a75las
N A IYAIAATUSAIT AR, 2566:33(1): 747,
https://he0l.tci-thaijo.org/index.php/JHema-

J Chulabhorn Royal Acad. 2026; 8(3): 224-231

229



tolTransfusMed/article/view/262367

8. RAMA LABAT, AINT B DAY, HAWTTU BAsEna

waz 8pu¥ing el aa1%. AMTATITLAAALDY MNS
Hybrids (GP.Hut, GP.Mur, GR.Hop, GPBun Lag
GPHF) Tuduinalafinaulnunianaiaaznia
Wile. 215815180 TNY AL ITIan TSI Ia .
2558;2: 101-6. https://he0l.tci-thaijo.org/
index.php/JHematolTransfusMed/article/
view/36736

9. wapyuel §15584@iTe. MNS blood group in

Thai population: significant or not. 275875
lasindnenuaziapmansysnislaia. 2565:32(2):
165-7. https://heOl.tci-thaijo.org/index.php/
JHematolTransfusMed/article/view/257190

10. AASS AN A15A5IDUDUALIUYDNILTALEDA

uavlulasinuioauiawnsyulaia bisugle
msIewyuauAYDAR Ny laRa szyvBu 9 il
seyUp 1D YONISNWYIUIAURITIHIATTIVE.
https://www.mnrh.go.th/pdf file_academic/
academic_25650425.pdf. Accessed Septem-
ber 18, 2025.

1. sy nulndnans, oiguien wWaedbgdl waz

WaRYUEL 255000, MTNAFDULBURALAYN C,
E. c, e uaz Mie vufiaidanuas Tnalfin3nemsia
AAT2%SRlugE Ortho Vision Max lugusana
Tafinupen1AUSAISIaRAURIIRT 3 Tenda
YAYS. 9719575 185 TNE ALK TUTAIT LA,
2566;33(2): 21-7. https://he0ltci-thaijo.org/
index.php/JHematolTransfusMed/article/
view/261111

12. o9ty susnq, AATH Lwwesd, Ay 1591inag,

13.

14.

1910501 Aua N waz 359 avnadmun. nsese
waufauUavdindanunalulafiausaia i e
wipaAenfivanaduldiaufivalifond
SIWYUARTIY. 219575 8FN TN MALIAITNT
vUsAslania. 2561:28(4): 423-30. https://heOl.
tci-thaijo.org/index.php/JHematolTrans-
fusMed/article/view/149261

Duangchan T, Suklim N, Pornpisanvijit V, et
al. Distribution of ABO, Rh and MNS blood
group from students in Walailak University,
Thailand: A descriptive cross-sectional study.
Clin Epidemiol Glob Health. 2024;28:1-5. doi.
0rg/10.1016/j.cegh.2024.101625

Romphruk AV, Butryojantho C, Jirasakonpat B,
et al. Phenotype frequencies of Rh (C, ¢, E,

15.

16.

17.

18.

19.

e), M, Mia and Kidd blood group systems
among ethnic Thai blood donors from the
north-east of Thailand. /nt / Immunogenet.
2019;46(3):160-165. doi:10.1111/iji.12420
Tung Quang Nguyen, Tuyen Thi Do, Nga Thanh
Thi Hoang, et al. Frequencies of different
blood group antigens and phenotypes in
Northern Vietnamese donors. Transfus
Med. 2025 Aug;35(4): 346-351. doi: 10.1111/
tme.13136.

Manoj A Kaharand Rajnikant D Patel. Phenotype
frequencies of blood group systems (Rh, Kell,
Kidd, Duffy, MNS, P, Lewis, and Lutheran) in
blood donors of south Gujarat, India. Asian
J Transfus Sci. 2014 Jan-Jun;8(1): 51-55. doi:
10.4103/0973-6247.126693.

Al-Riyami AZ, Al-Marhoobi A, Al-Hosni S,
Al-Harthi S, Al-Kindy S, Al-Hashami S.
Prevalence of red blood cell major blood
group antigens and phenotypes among Omani
blood donors. Oman Med J. 2019;34(6): 496~
503. doi:10.5001/0m}j.2019.92

Amr ] Halawani, Mahmoud M Habibullah,
Gasim Dobie, et al. Frequencies of MNS
Blood Group Antigens and Phenotypes in
Southwestern Saudi Arabia. /nt / Gen Med.
2021;14:9315-9. doi: 10.2147/IJGM.S344826.
Alalshaikh M, Almalki VY, Hasanato R, et al.
Frequency of Rh and K antigens in blood
donors in Riyadh. Hematol Transfus Cell
Ther. 2022;44(4):555-559. doi:10.1016/].
htct.2021.03.003

J Chulabhorn Royal Acad. 2026; 8(3): 224-231

230



A1591994

wg5 LAane, 285eund aBile, nriewusy F10115Y AEYAUN
A3TRI, JUIAT FUNTUAS, 15AT1 FUDNT, DBAININA
FY55ANS, LHDUA Wwhe wazdyada ¥oeFslya.
ﬂ')’]ﬂJiﬁUE)\‘]LLBuﬁLQuﬁﬁoﬂﬁﬁgW’]\iﬂﬁﬁﬂzu%yjLﬁB@SSUU Rh
waz MNS uasguiaalafia Tsenws1u1asynsusinig.
9755/7552/7ﬂ75572f:}°74ma?/?ﬁ7ﬁm?f 2569;8(3):224-231.
https://he02.tci-thaijo.org/index.php/jcra/article/
vView/277956

Kengkate M, Athimung W, Jindajia H, Sirirat K,
Chantasaeng S, Onamorn W, Wongsawanporn A, Yakij
D and Chongsirichoke K. Frequencies of clinically
important antigens in Rh and MNS blood group
systems among donors in Samut Prakan Hospital.
J Chulabhorn Royal Acad. 2026;8(3):224-231. https://
he02tci-thaijo.org/index.php/jcra/article/view/277956

Online Access

https://he02.tci-thaijo.org/index.php/jcra/article/
view/277956

J Chulabhorn Royal Acad. 2026; 8(3): 224-231

231



S The Journal of Chulabhorn Royal Academy

Funsnl
elSSN : 3027-7418 (Online)

Research article

naBeRAuAsTAdangu AT RN MISUATD IS DAY
dihouziSaduuiildsuaiivrda
Effects of Music Therapy on a Gastrointestinal and Fatigue Symptom Cluster
in Breast Cancer Patients Undergoing Chemotherapy

IgInsal WA, piag KigdssanSan®, S wruFuns
Jesadaporn Wongkapin, Kanitha Hanprasitkam®, Rachanee Namjuntra

ADIENYIVIAMIARNT UKRITNYIALITITR
School of Nursing, Rangsit University

*Corresponding Author, e-mail: kanitha.h@rsu.ac.th

Received: 9 December 2025; Revised: 11 February 2026; Accepted: 26 February 2026

UNAAELD

fihsuziSaduundaldsuafithdainuwunaguaimsmadueimsuazaimsmilayd Seianuguusauazanumai
NIUUFINATAHANTENUABAMANTTR AuRsTRLdNISMsTansaIMsTilanaduuaziialiassil AsisuRmeans
WS uIfisuannguassiiing Ussaedifio 1S U fisunannaauasiniaf DANUTULTILAZANUYATNTUILDDS
AguaNMsMaiusmsuazanswiudnlufiuzsusunilisueiithia ssninanguneassuaznaueua naufagh
50 5% guagnedgidunguaIuan 25 518 [FSUAITWEILIAAINIIATEIN LazNUNAaDY 25 518 [ASUAITWIUIaAIY
inAssIusINAunsHenunsiTiniuaz 30 wd safine 21 Sundaldsuiafithin n3neiiadsudstnaudsuunauay
Tayanal uazuuU1sTElNAUTUUSILAZANUNATNSUILYDIDIANS (Cronbach’s alpha = 0.92) LAvipyanausy
wfiieie (DO) naslasuaithTaiusi1-7 (D1- D7) $ufi 14 (D14) wazsufi 21 (D21) AnseAiiplasIadiiA Two-way repeated
measures ANOVA HaM539uwUI1 ABLATNARDIMaRINguTAzILLeNSTILANF1AY LLANEINNTNAADY AFNNAADS
flazuuuANUTULSILATANUYATNSINUAINIAGU AL AN T Ay 1eaiiA (p <.001) wazgtuunaslasunas
UBNANUYATNTHIUUANAIANTENINNGN (p <.05) Han1siTpaunsaianyseand lfauniindnduuuInienswe1ua
SUAUMSIANSHIYE D IANUSTENSAINANSTANSIIMSMISLIALE S UATaIM sy A TugiasuziSeiuudilasy
it

o

ARy uziSuiuy, wedtde, AguainsniuiueImsuazamMsniiaean, aunsinda

Abstract

Breast cancer patients receiving chemotherapy often experience a gastrointestinal and fatigue symptom
cluster. This symptom cluster had the greatest impact on their quality of life. Music therapy is a safe and
low-cost approach for symptom management. This quasi-experimental two-group comparative study aimed
to examine the effects of music therapy on the severity and distress of the gastrointestinal and fatigue
symptom cluster among breast cancer patients receiving chemotherapy. Fifty participants were randomly
assigned to a control group (n = 25) receiving standard nursing care and an experimental group (n = 25)
receiving standard care combined with music therapy for 30 minutes per day for 21 consecutive days after
chemotherapy. Research instruments included a demographic questionnaire and a symptom severity and
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distress assessment form (Cronbach’s alpha = 0.92). Data were collected at baseline (D0), days 1-7 (D1- D7),

day 14 (D14), and day 21 (D21). Data were analyzed using two-way repeated measures ANOVA. The results showed

no significant differences between groups at baseline. After the intervention, the experimental group had

significantly lower severity and distress scores than the control group (p <.001), and the pattern of change

in distress differed significantly between groups over time (p <.05). In conclusion, the findings indicate that

music therapy can be integrated as a nursing approach to enhance the management of a gastrointestinal

and fatigue symptom cluster in breast cancer patients undergoing chemotherapy.

Keywords: Breast cancer, Chemotherapy, Gastrointestinal and fatigue symptom cluster, Music therapy
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ADAZUDINMIMaLANDIMSTIATaIASIlayd D ety
uzSadhuniildsuwmiithie nudsuildsumsinnsenuas
DIIRNNAENTTUMNSIFLETTUNTITL IANLD N INENaY
2950 OAENS5UTPNANT COA. No RSUERB2024 - 132
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Sufl 5 Famau 2567 wazAnienssuA15a5us5su ALY
sANENagRinsel LoAaNsIUsEILaT EC 083/2567
i 4 AaIAN 2567

Uszpnsuazngueipeg

ufihefildsumsifadudnduussadmuy Aldsy
AssnpIdIsAtivTe o mihadtdanuudiieusn
1590810189 W1058] NUFIDEIEDALUURNIZLNZAY
(Purposive sampling) enuLAeARALTINLLAZARDDA A
YUIANGNAIDEINIA AR BNENa (effect size) =112
AASEiiuane TlUsuasy G*Power Waruua
AguAI9ENe Tagdmue a = .05 wuag power (1-p) = 95
[FowanguéingrelungunaansuaznguAtuANngas
22 A3 ipTaeAuMSgaMYDIAGNFBENe FafiNTIuIY
Agueag1eBndayar 10 usangudiatienguas
25 an nsaangulsismsdungieiiy lagnsduaain
Anuatiindasuaiivhdaduinussngunaaneniongy
AILAN LAZAMLATUTALILAAZNdUEANARY LT D
ﬂaqﬁummaﬂLﬂﬁsuﬁaaﬂa%%aﬂﬁ‘%’ug’”ﬁaﬂﬁmmdwﬂém
WIBUALINATIVA (Mmatching) AuinmiDNY (e
(A 5 7)) warsaunsiesuradivndawfeniy

LAMANISAALTN

AofthemdamSaduuszyed 1 - 2 Aiflony 18 DTul
dmsuiiifionsy > 60 IfpeHudnATDIANTTAN WAL Fg
wUUUssfiunmeauaudauniiuys (Mini-Cog) ldazuuy
wnadn 3 [dsuLafithiages AC (Doxorubicin + Cyclo-
phosphamide) faudsaudi 2 fuszaunselonnsiungy
DIANSVNLAUDINITWAZDIANTRED YA N (AS L LAT-
ihialusauaaunih laefionnsagieipy 2 a1nslungu
fenan liflanuRaun@dumslidduannnsdndseifuas
ms?iamﬂﬁmuﬁué%ﬂ wazfugauiinginnsisylag
aasla

LANNANSANDDA

|G HNAANURAUNRANIGIRBNADINITIUITINGD
agluszpzAuansunIunsUsaiineins wialdsuns

399 InuNWs AT URINzLS (UTeaung

wsnediafildlunisneans

ANRSTNUR (Music therapy) lWuauATAAEFAUSILAY
wRaumany Tflindes UsznouiBuesssund Sz
60 - 80 AfespUT AuEIYRaT 30 Ul HANIUDDY
Gordon Gibson, Michael Maxwell tiaz John Herberman
fﬁmumsmswaammQLﬁ'mmagﬁm@um% 3 v (fen
CVI = 0.8819 Mingumeansitaduanuniritudinluinsdwyi
\nAaufinghainyuas 1 At asvaz 30 mfineuuaunniu
fowfing 21 Fu

m'%’mﬁaﬁ’iﬁ“ﬁumﬂﬁuswswﬁaga
1. unuaaunuiipyaTialy ldud 1y sanunwausa
szazyndlsn gaspuadtida Lazspunssa
2. LUUU TS HAUTUBTILAZAIUN ATNTUILL D
AFUDINTMSLAUDIMNSHATD ISl audn WannTay
3

o

A398m1UNTEUNg BE 1S lRUsEaed’ Usaifiuannis
8 915 [FuA adnld 95 1anms vinda Huufsue
92980 mellidy wasnilasdy Wuuiesdudaay
(Numerical Rating Scale) O - 10 AzLUN6DDINNT IHUIU
8 917117 ALUUTIN O - 80 ALY T@ﬁﬂumu‘ﬁ'gﬁﬂdw
AN AT ANAUTUUSAZANUYATMTIINAAT LA5DSTD
NUANTASIITDUANUATILEN Lﬁawﬂ@ﬂ@mﬁ@mg@ 3 vhu
(CVI = 1) wasdidranuifizenislu (Cronbach’s alpha)
Wiy 092 aanmsneasuiundudingeAifidnwas

ARAYARNANIININ 20 AL

AsAERATITBUAZASIAVTIUSINTDUA

ASIVYEN Lﬁumsﬁwmmﬂﬁﬂﬂﬁ@Lmuéﬂmuaﬂ Tt
sugedivafiruaidu DO TayUszifiugin1saaulien
Lﬁ"]um‘ﬁugm (baseline) wazmnuals D1 nansfeiudn [
WS ULIUEY 19U AFUAIDENNTINADINGUADULLL-
soumuipyaiugIuLAzIUUUszEua s T DO Aaw
Tien fAdbaSueisnstiufiniuutssdiueins uaginun
Wsedinluinafoiiuoeausazii (Uszans 18.00-
19.00 1)

ARUAIVAY

[ASUAISTNEILIAMIULIASTIRYDIRUIBUSANT (LA
15Uz 8 un1n15 MstAAdUN TR wazasiientaeiy
91A5AALTAD T IUAILWLIMLRIAL WU Lz
msquanutes TaalilasuTUsunsuLasu LAY

NYUNAADY

[ASUNITNEILIEAINNIATTINTINADTIUTWATUANAS
e TeeSuilsnuniassusnuasldsuafivha naams
Uszufin baseline wds finshgadithds arnduilesiaiios
fithushuniedinyans fuaz 30 W7 3 duszuzna
21 Yu uthenawnraunsanauusl Muldgnininaay
AEULAYANTITUNIL Aaudageiufinnam sy
Thufin LaziduRnmuANLFD I arLLAUNWELATH Line

viaanenguldsun1sguatazenilaesiuninIsau
WHININATTIUREAN TasusndudasuuSMsuDLsas
nqu WaanANuFwasmsUtousziengy (conta-
mination)

Lﬁuﬁmﬂaﬁy’wm 10 a5 TduA 5u DO waz \iudaya
Wanue 10 Ass [8wA J1 DO waswdsldsusnlufufi D1 - DT,
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D14 waz D21 laslingudineedselinannsiuaz 1 ass
Tududn wazdeuudsainanispluiuinliiaithie
spUeR (U

AsILATIPARTIDYA

1 aBADenssesnn (duA Asianuatanud sauaz
&y Aady wazdu Do uuIATIY

2. aAABeRYIY WDWFsUfiBUANNUARFISDDS
fayanugIusznianguAIALUazngunaaas TiafaA
Chi-square test, §&# Independent t-test Lazaff
Mann-Whitney U test wazh5putfisuanagd sazium
AHTHULUTILAZANUNATNTUINAIAAGUDIATNILAN
DIMNSUATDIANSATIDL AT ININAUAIUANLAZNGUNAADY
1 D1 - D7, D14 uaz D21 digadi@ Two-way repeated
measures ANOVA Tnafinnuniisddeyd p <.05 §Asu (&
asradaviiannaulneiuueeadd WuA anuudsUsiu
wihAuseninengu (homogeneity of variance) uwag
sphericity Tagld Mauchly’s test of sphericity nan1s
naaauwuiioyadiduluauiannas Fesumpea-
Baszeiy Greenhouse-Geisser correction MNALLLINNY
199 Schmider et al® wag Blanca et al? uazifiona
ANTILATIZANLANULA AR Y1 TN A A eyneadf (6
YAswivuisused (pairwise comparisons) ¢y

Bonferroni test

Wan1sAnE (Results)

1. SNBULVDINFUAIDE
nqupE LA IumenE TN 50 au L

NRUNAADILAZAFNAILANAGNA 25 A YaapInguiiDny

IndFnedu Tnungunaansiinnysening 35 - 76 T (194

=56.88,SD =10.93) dmnauaiunuiipysenie 35-76 1

(8w = 57.32, SD = 10.51) Tungunaane wud fiszay

AsAnMIARUTY /USRS (Sp8aY 72) Usenay
P1IWIUTNNTHEDIFIFINAY (3ppaz 52) Iowldszrding
30,001 - 50,000 vneaLian (Spuay 32) wasliansnnsg
shwuwuuidnawld (Spuar 76) wuipItunguAILAL
ﬁéauiwaﬁamumwama@ (3p8a268) HuiamauInns
(3pwaz 92) HszAumsAnwaydSuan/Jsuans (spuay
72) YsznauanBwnsmsninsgiainia (Souaz 52) vl
5211919 30,001 - 50,000 ueinLeiny (Sauas 40) Laz
Wansasshwuuuidnauls Govaz 68) Winwsuuifiuy
ANULANAIYDITDUARIUYAAS AUANBUNEANTIAAIY
a8# Independent t-test, Chi-square test Llag Fisher's
Exact Test 5zn39AgunAanAUnguAIUANWYIY (3l
ANNLLAAGNAL (p > .05)

Tughutipyaguam ngufngaisue (dsUmMsitasy
Tidunzdasuy uazldsunfithingns AC Ingngunaans
dnusSaduussysi 1 fovas 16 wavssusdi 2 Sovas 84
Tuvarfingueivauay uszuzd 1 $ouay 24 wavseue
2 49882 76 Tmsﬁy’qaaﬂﬂajmfﬁ%’umLﬂﬁﬂwﬁ’mzusauﬁ 2
$puaz 36 59UT 3 Sowaz 44 wavsauf 4 Soway 20
AusIugaaLEainAne anaaauaNuuAAFI
ypelipyaguAIN (A szazupalsALAzTaUIDINITS UL
wiltde deafid Chi-square test Wwudn fagaguaw
UpINFUNAABILATAGUAILAN [ uAnE1SAN (p > .05)

2. MSNAFDUFUNAFINNTIVY
AMUTHUTIVDINGUDINSNINLAUDINISLLATDINTS
wiland
Anuldsuiaiithe (DO) AZLUUANIUTULTILAZAIN
nﬂﬁ%smuummjmmmsm\aLﬁummmazmmsmﬁasﬁw
SENINNFUNAADILATAGUAILAN [ LAAFA1eANDE19T

TyFIAYNINERRA (p = 317 WAz .725 MUAIAD) AR
i1

0115799 1 1T ULABUAZLULRR IAUTULTILATAMNUNATNTUINYDIDINS THARUNILAEDIMISATDINTINTlD BN

ApuUNAane (DO) uasnguAILANLazngunaanslaslfadifi Mann-Whitney U test

NFUNAADY ASUAILAY
AAUDINTT Mean Sumof Mean  Sum of Z-test p-value
Rank Rank Rank Rank
A1UTULIISERE DO 23.76 594.00 2724 681.00 -1.000 317
mwvgﬂﬁmmuszﬂz DO 26.06 65150 2494 623.50 -352 (25
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APAAULASUATINTR AZLUUATINTHLTIUDINGUDINNT
INLAUDINITLAZDINS I EDYA 1T N5 UR YN LY aIRY
#anaN8ae1y TeyazuLANLTLIugIna AsUs LAY

Apanasluszazdaun Meanengufisyuuuuudldulng-
Weedu winguneaassdasuunissndiinguaiuauly
NAYIIA AaanalugUT 1

AZIUIMAIANYTUITIVDINGUDINITNIAAUDIMITUAZDINTINI DAY
20.00
15.00
10.00
5.00
0.00
DO Dl D3 D4 D35 D6 D7 DI4 D21
—.—ﬂ'lm;uu'}'JF‘-E‘!IHH?!E‘.FN 1.92 | 832 7.32 5.12 3.76 | 2.80 212 140 0.28
—.—rﬂl!lQ'I.Jll’uh“.r'}lllﬁ‘.lllr]li 3.00 | 1588  14.84 | 15.72 | 1532 16.60 | 10.40 | 8.56 | 3.92 3.00

= 17 1FUNTINFINAADY

=== 1713 LT INFHAIUAN

5UN 1 ATWLAAIAZLUNIRADAUTHLTIUDINGUDINTNINLANDINTILALDIN TN TD YA UDY
ARUNARDILATAELNAIUANT DO, D1 - D7, D14 uaz D21

NANISILATIZARILERR two-way repeated measures
ANOVA W‘U’jmmuummguLLiwaﬁﬂgjmmmsmﬂLﬁu
p1M15 LAz A TInfipduanaefupEefiteddey
seninengu (F = 17.82, p <.001, N2p = .271) uaz
W AENNARAINEINLIEAT (F = 18.29, p <.001, N2p = .276)

vasrfUfduiussiminenguduna linoanuuanaie
agiidadAsneadia (F = 238, p =.092, M2p = .047)
AevipNdn g‘ﬂu;uUmiLUﬁﬁmmawammuummﬁmLam
TiuAnFSAUSEANINGUNARDILAZARHAIUAL FIAN51971 2

015799 2 LWIHUTBUANMULANAINIDIANRAAZLULAIUTHUSIUDINGUNINLANDINITHATDINS T DB A IATIY

'
a

A 1- 7 Tufl 14 wazdufl 21 serdengumiuauiazngunaanslasldadif two-way repeated measures ANOVA

WRAIAMULYTUTIN SS df MS F p-value N2p
STHINNAGY

GBEY 5387.22 1 538722  17.82 <.001° 271
AMUARIALAR DN 14513.33 48 302.36

aslungu

1281 6388.12 2.22 2876.74 18.29 <.007° 276
n&juxna'l 83128 2.22 374.35 2.38 .0922 047
AMUARIALAR DN 16769.71 106.59 157.33

“uUYLNe: SS = Sum Square; df = degree of freedom; MS = Mean Square; °Greenhouse-Geisser correction was used;

MN2p = Partial Eta Squared

Walfpuiisusiuaeieids Bonferroni wudnagiuu
AUTUUSIDDIAFUDINTMUAUDIMTHAZDIASIH DY
TungunaanesinitnguauAuateddydAsyneais

Tuthe D1 - D7 wae D21 (p < .05) weusiivhe D14 liwy

o

AN LANFANDE TNy FAaER Feanelumsed 3

2
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0115199 3 LW ULTBUANMULANFAINDIAZLLUUIRAEANUTULITIIBINGUDINTNINLANDINTHALDINT ML DHA1TENIS
nfunAansaznguAtAuluLFaztnadinadd Bonferroni test

nafiie A1UTULSY (Exp - Cont*)
Mean Std. p-value 95% Confidence Interval for Difference
Difference Error
Lower bound Upper bound
D1 -1.56 294 .013 -13.47 -1.65
D2 -6.08 3.00 049 -1212 -0.04
D3 -8.40 2.52 .002 -13.46 -3.34
D4 -10.20 275 .001 -15.73 -4.67
D5 -10.76 2.78 <.001 -16.35 -5.17
D6 -7.60 2.07 .001 -11.76 -3.45
D7 -6.44 2.40 .010 -11.26 -1.62
D14 -2.52 147 .093 -5.44 0.44
D21 -2.72 84 .002 -4.40 -1.04

Exp - Cont = Experimental group - Control group

ANMUNATNTUIUYDINGUDINITNIAUDIRITUAL nalAsupLazApyanasluszuzdaun Lazngunaang
2101511 PR 3‘3cshﬂzLLuuLQEEJG‘i']ﬂdﬂﬂajmmmﬂuﬁmyﬂwL’;m ANLLEAY
Tusus 2

Apndldsuaiivnge aziutaNuyainsuIning
Wasuulasugisnaifinaiu Tagiadulugiedy

i ' a A
ﬂ:uuumﬁummnni‘ﬂmmvmnqummi'maLﬂummmazmnwmunuﬁﬁ

18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
DO D1 Dz D3 D4 D5 D& D7 D14 | D21

- ITNINTUIUAGUNAADY | 2.04 | 7.36 | 7.28 632 | 452 328 240 188 | 120 | 024

—.—mun]ﬂwfmmuﬂﬂ_':m"mn_u 1.40  14.12 | 14.68 | 15.72 | 16.28 | 16.60 | 13.28 | 11.28 | 4.64 | 3.12

—.—ﬂ'ﬂll\]ﬂ'\fﬂ i !I11.Jr‘:E;I.111'IPIﬂ['JJ —.—r‘l')]!nar‘l'l‘llllitl 11.-1r'1c'i1-|r"_':|1.'r"‘.1l

5UN 2 ATINUFANALULIRAANNYNTNTUINYBINFUDINTNILANDIMTUALDINTINTlD A lATI
UBINFUNAADILALNGNAIVANT DO, D1 - D7, D14 uag D21

J Chulabhorn Royal Acad. 2026; 8(3): 232-242 237



NANITILATIEREILERR two-way repeated measures warnudauiussenitengudvnaiagneiido sy

ANOVA  wWU31AZUNUAIIUNATNTUINIDINFHDINS Meadia (F = 3.07, p =.032,M2p =.060) wamen sUluy
NILAUDINITHAZDIAISIAS DUA LA AR 19 WD g 1] ANSLUR YUY AYUDIAZLLLATNYITLIATNLAAAIA Y
HodAyszninengy (F = 13.78, p = .001, N2p = .223) FEATNAFUNAADILAZNGUAIUAN ASLLaFAIIUATINT 4

LaZLAAFNAAINEINIaT (F=1234, p <.00L,N?2p =.204)

a15197 4 LWSHUTBUANULANAINBIANRRLAZLENAMUYATNTUINIDINFUNIUANDINT AT TD YA lAE TN
TUA 1- 7 Tu9 14 waziud 21 szndnngumiuaduazngunaanslasliadif two-way repeated measures ANOVA

WRAIAIULYTUTIN SS df MS F p-value N2p
5EHINNFJ Y

ﬂ%i:l 7862.58 1 7862.58 13.78 .001° 223
AUAANALAR DY 2739170 48 570.66

aslungs

LIQ1 5141.08 2.87 179397 12.34 <.0012 204
ﬂa:SJXL‘Jaﬂ 1279.92 2.87 446.62 3.07 .0322 .060
m’mnmmaﬁ’au 19999.66 137.56 145.39

“ugLNe: SS = Sum Square; df = degree of freedom; MS = Mean Square; °Greenhouse-Geisser correction was used;
MN2p = Partial Eta Squared

nan1siSeuiisusiedae3s Bonferroni wuin (p <.05) usuefigae D1 waz D14 ldnuanuwane1eags

ATUNUANUNATNTHI LD INFUNAADIULANA1INAFH- IpdAnneadia duanslumnsed 5
AruAuUDEeiidydAsyneadiflugae D2 - D7 way D21

15N 5 LWEHULTIHUAMULANFANDDIAZLULIRAYAUNATNSUILYDDINSTUAGUINUAND IS AT EE
sErdnenguneanaznauauAuluLEazydeat dipadid Bonferroni test

nafiie mwnﬂﬁmmu (Exp - Cont¥)
Mean Std. p-value 95% Confidence Interval for Difference
Difference Error
Lower bound Upper bound
D1 -6.76 3.39 .052 -13.57 0.05
D2 -1.40 3.38 .033 -14.19 -0.61
D3 -9.40 3.07 .004 -15.58 -3.22
D4 -11.76 3.29 .001 -18.36 -5.16
D5 -13.32 3.36 <.001 -20.07 -6.57
D6 -10.88 3.20 .001 -17.32 -4.44
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nafida AMUNATNTUIU (Exp - Cont*)
Mean Std. p-value 95% Confidence Interval for Difference
Difference Error
Lower bound Upper bound
D7 -9.40 313 004 -15.70 -3.10
D14 -3.44 191 078 -7.29 0.41
D21 -2.88 0.93 .003 -4.74 -1.02

Exp - Cont = Experimental group - Control group

2AUs1eua (Discussion)

1. ADUANTNAADY

ApuASIEATI TR WudindunAapaLaTng Y-
AIDANTATILLNLAE BAMUTULTILAZANMUYATNTHIL
UB9NGUDIAITNIALDINITUALDIASIHTlanA1D Ty
sefutiny wazliuanedeiu Feasianfennuifipuiridu
199N qUAIDE IUAUANBAEDINNT KARIAFNIDNAANA
filhedisuldsusnaiivnde Feslifinatnafioeeng
Tagaluainisinanfiasisudsngaisndldsue
wiithinnelu 24 - 48 flue?

2. ANUTULIWDINFUDINTNILAUDINTUALZDING
wilppdn

NAINITNAADY WUT ﬁﬁﬂéyﬂmaaﬁLLazﬂémmauam
fIRZUNLIRALAUTHUTIVDINGUDINITNIUAUDINT
waze1nsni pudnay uszdusisy Feapnmdnedy
555U AU szasdangeiithta Tagenis
azAnugusgegalugde 3 - 5 fuusauasniatlugie
Savfiapsieanaio? TagnalafiiAuadoe A msvha
W aynaLAUIINT A15ATEE UGN DTN LazA15AR
lunszanluszazisn?22 Apufis1eniyazdny 4 Wudo
Usznaududihennsalfisuen pre-medication i 5-HT,
receptor antagonist, dexamethasone LLag olanzapine
Femnafumanandeiivinliszduanslagsanligeun
aehalsAimu wuhngumeAapfildsyitanunsintn fazusy
mm?uLmﬂmmms@i"']ﬂfi’]ﬂaq'mmuamasmﬁﬁﬂﬁwﬁﬁg
NNEsR (F =17.82, p <.001) el liinuasernmsazduly
AUSITUHADDINTIAW UeTlpISyDfiBsEAIangy
wuinihefldsuaunsindafiazuuuanuguussiing
AguAuAuagediudAsy Inpanizlugieduairiusn
AR UL LAzEINUA1EASRAMIN FevipuIInIsHeauns
maﬂasmsmwmms"ﬁuﬁwﬁ@‘ﬂwLmﬁiymmfaiamﬁ
nnfige nadenanapnAdpIfunaBfaAsliFszad’
F9951189101m157 1e503IFsUBNENaa AT

§553M81 HAINL LazaaIunsel Auastnde anatiuan
ANUARNAMALATANULATYA TABATEHUANTNAT Sero-
tonin, dopamine waz endorphin’? geual oy
sAndauAay Sasinsiduialanazanusulafinanag
arsmpladinaun uazupunduRrauld AT 1 vin s
M55USINSTAAULE 91T Lazanumilosdfinnaanas
sulUeng

diafiasanmsiadsuudasenuna wuiia1asi
stungussluszyzduuaTADy q anas FaapARdnady
Arwauzansenifinasermsangafithafinnnuguuss
anaeuna® wistuuuunliiuasannguazliunnsis
fuptnefalen usnguneansiaaziuAnatIEaNe
AADAHNNITHAAIN Lan RN NauaSTTATNasDTERAY
ANNgRUSIIABIN 11ARTIANSIAYUSULUDIDIDIANS
AUNA1 FuEailinuANLLAnGN DraLTuszaed
ﬁﬁammjmLﬁwgﬂszmumsﬁuﬁammsssmﬂﬁ il seay
msanasindifesii nansnwfisanadasiunisanm
ARMLP142027 Awpdiaueiiisagisaninsaduld
23U Lazanmswipydn ludihynziSals winaazumne
pedyd1Aaneaifa uiaziuuenslagsiuayly
FEAUNDY FIAITNNTANANUALNLNINAGTNTIUAIY LAY
Feldipaaguiddraansanaununissasiuinsgiuld
UDAIAT MTDDALULLULAMARD AT TAT UL
FIHNUANLDY D13 [ASLBNENAnANUAAn T
msldsuanulalemnntu nsaanuuandrslunsUgoa
snauTUsunsy fufu nafildasRansansiufuiasdaun
ANSANWN

3. ANUNATNINIUNAAFUDINTNIUAUD AT AL
1M 9nilandn

NAMSANMINLT Tieaasnguiiasunniaiseumai-
nsEupenguaInsagluszAulpNAL ag1elshianu
nauNAaesfildsuaunsTaTunTiuanasanesaiiing
fauet Tufl 1 - 21 veufinguaruauiluualiuRutulugas
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Fuii 1- 5 uazanasluszuzsioun Snviangunaassiinziuu
A1ninguAIaNeg1siiydfa Tageuizlugreiud
2-7 way Jufi 21 Axviouiaumsindnn1atisanmuzan
NATNSHUNADMSIRUsTRIAR nalndsnaaansuny
[RanBnSwanpsaunseasuUUsEamMen iR lagannis
YNOUUBTTUUBUNUNGN UALATZEUSEUUWIT BUWINEAR
yintindudoraunany Fladuinas nMsmelaadigus
LazaalasuNISHAYENs AR UsaMIBNUIn Wi serotonin,
Dopamine, iLaz endorphin z{'waiﬁéﬂmﬁmsmﬂﬁum
WAESUSEIM ST BINATNTLIANA2%2 19A9AT AUAST
Wi duaunsussiaedonei (60 - 80 asssiaund)
TFpeumtaazdiuesssusd lasalanmaligdon
\EonIWasfisauLae 9919518 A5UANUSTAAILANALLDS
(sense of control) wazyhl¥in1ssugannsllguusayigy
Jiafiasannsasuulasmuna WUNNGUNAADS
funlinanasagiesaifisviazaauingmed vasfingy
AIUANTANUANNININANT uaAshaunZh TR (R
thganszAuANUATnsIY wadwheiiUssaunsaluas
anmsfianuadasinntiu nadsnanannadaeiuAIsEAY
Apuni81082 fnudiaunstitaiivanainisaauld
DSU Tpud UazANUNATNSUINYDEUIpuT R
TuBendin wnliuamsiianasntheahiauatudaiusn
919thganANUTIARDA1SSULITE SR (U TF Y9l nadws
AITANTUISAUAVTDINAADDIAITHABN

unasy (Conclusion)
mMsAnwiifiingUsEadif s iunaunsunsie
ApAgUBIANTIIAAN M TIaTa A TnTiasd TulThe
uziS iU idsuiefiviagas AC namsiduwuinly
AT ﬂgjmﬁféﬁu@um%ﬂwﬁmﬁsxﬁumﬂﬂiﬁﬁﬂ@ﬂﬁﬁi&@‘ﬁﬂdﬂ
ANTHEILNAMINLINTTIN WAz AT TdaAuTuly
yresiunasliizniazAnpanaslusTzsinin NaawsSaiuay
Paussidaausafasantiiduiuimuaiusaudy
mMsweadnsgInlunsIansansraelasuLaithde
wazanansash (UUszyndsafinefithu agralsfinim aas
AnsanmeldipninunsmsenuUMSISULUUAMARDS
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Tumsasrawy C. neoformans usififasdaiAzaduiiangu alkaliphiles Foiuasiinsyszifiuanuideesesounay
LﬁﬂaﬁULf’?aUNﬂEjMBZﬂ

o w

A1d1Agy: BD BACTEC™ FX, AUTOBIO BC60, sruUzEp B paSaTwTE, tiamnzisludensaluda

Abstract

Introduction: Sepsis represents a critical medical condition, therefore the prompt and precise identi-
fication of the causative pathogen is essential for effective therapeutic intervention. Objective: The aim of
this study was to evaluate the performance of two automated blood culture systems, AUTOBIO BC60 and the
reference blood culture system BD BACTEC™ FX, both utilizing CO, sensor technology for the monitoring
of microbial growth. Methods: This study employed a comparative analysis by inoculating blood culture

bottles with both reference strains and clinical isolates obtained from patients at Samutprakan Hospital.
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The parameters evaluated were Time to Positive (TTP) and the Recovery Rate (RR). All microbial identi-
fications were further validated using MALDI-TOF MS technology Results: The comprehensive statistical
analysis revealed no significant differences in TTP and RR between the two systems (p-value > 0.05). However,
subgroup analysis revealed that the BD BACTEC™ FX system had a significantly shorter TTP for gram-
positive and gram-negative bacteria compared to the AUTOBIO BC60 (p < 0.05). However, the AUTOBIO BC60
system showed a distinct advantage in detecting Cryptococcus neoformans (C. neoformans) faster than the
reference system. Conversely, it exhibited limitations in supporting the growth of alkaliphilic microorganisms
Conclusion: The BD BACTEC™ FX system reveals the rapid detection of major gram-positive and gram-
nega-tive bacterial pathogens, while the AUTOBIO BC60 offers an advantage specifically for C. neoformans
but is limitations regarding alkaliphiles. Therefore, careful risk assessment concerning specific microbial
groups should be considered.

Keywords: BD BACTEC™ FX, AUTOBIO BC60, Automated blood culture systems, Blood culture bottles
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AUTOBIO BC60 (15.54 falai) dszangd 1 f2lae 30 1l
davhnisneaaaunieadinudidneds TTP vawde
gram-positive bacteria S¥#INNF9NTUVLANN AN
AupgediiaaAsy (p-value<0.05) (B15797 2)

15197 2 ALaiy colony count Laz TTP uas gram-positive bacteria Muszuumiziiaanifansaludd AUTOBIO

BC60 waz BD BACTEC™ FX

Microorganisms Average

AUTOBIO BC60 BD BACTEC™ FX

Colony count

Average TTP

Average TTP

(CFU) (FaTa9.u1FiSD(1F)  (FaTue.udi=SD(unl))

Staphylococcus aureus 10.5 18.56 + 0.14 15.47 + 0.48
ATCC 25923

Staphylococcus aureus 18.5 1816 + 0.41 14.03 £ 0.11
Staphylococcus epidermidis 55 19.19 £ 2.23 18.44 £ 0.25
Staphylococcus hominis 8.0 1740 + 119 1711 £ 0.11
Staphylococcus haemolyticus 7.0 1717 +1.37 15.46 + 0.53
Streptococcus pyogenes 11.5 13.34 + 0.10 1217 £ 114
Streptococcus agalactiae 19.5 1114 £ 0.21 10.43 £ 0.06
Streptococcus gallolyticus 16.5 11.35+ 011 10.52 £ 0.39
Streptococcus suis 14.0 13.54 £ 1.26 1141+ 0.3
Streptococcus mitis/oralis 12.0 1730 £ 0.23 14.32 + 0.06
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Microorganisms Average

Colony count

AUTOBIO BC60
Average TTP

BD BACTEC™ FX
Average TTP

(CFU) (Fala9.u17itSD(RF)  (Falue.wrfizSD(w1f))

Streptococcus pneumoniae 7.0 1510 £ 0.57 1351+ 0.16
Listeria monocytogenes 270 1840 + 118 20.26 + 1.03
Enterococcus faecium 7.0 14.46 + 0.01 13.43 £ 0.16
Enterococcus faecalis 16.0 14.01+ 0.30 13.06 + 0.01
Average 15.54 14.24

SD 2.51 2.50

Paired t-test, 95%CI 0.0000784

dnsuie gram-negative bacteria (Frunidouday
yilnaglua1szndne 7 - 27.5 CFU) STUUILEaaALEDe
36 11sA AUTOBIO BC60 Hszpziianuaedn TTP agszning
10 - 27 flae Tupeusd BD BACTEC™ FX fszpzinatuaeen
TTP Bgsenine 10 - 22 falue sepznawds TTP a9
520U BD BACTEC™ FX (14.30 f2Ta9) a51anuldi5anin
AUTOBIO BC60 (15.48 falu4) szanas 1 $alus 18 1
Jlavhasnesaumeaddinuindady TTP o gram-
negative bacteria 5¥nI1NED9TUUIANULLAAGINAY
ageflidudrAey (p-value < 0.05) UDAMATSEUUIWIZLED

91 L8RS A TNITH BD BACTEC™ FX wRuessuusiipafi
F1U50LNUAEYEU19d signal positive Lazlaas@l TTP
yeade Vibrio parahaemolyticus (V. parahaemolyticus)
I8 Tuneusfivnmisdauasszun AUTOBIO BC60 Taiwu
signal positive QﬁﬁsﬁﬂﬁﬂmimaamﬁuL(‘?}ﬂ@ﬂﬁwms
WuUsnanden 15 x 108 CFU/mL wlag 3 x 108 CFU/
mL wazldaslt 0.1 mL FeneldlouloAidusunends
L?Mﬁugﬁﬁuﬁ S2UU AUTOBIO BC60 F981311597599NWU
signal positive I& (M1571971 3)

15199 3 @iy colony count waz TTP ups gram-negative bacteria tuszuumiziaandoasa lud@ AUTOBIO

BC60 waz BD BACTEC™ FX

Microorganisms

Colony count

Average

AUTOBIO BC60
Average TTP

BD BACTEC™ FX
Average TTP

(CFU) (FaTue.419£SD(R17))  (FaTare. 1w Ai+SD(1191))
Citrobacter freundii Complex 13.5 14.08 £ 0.01 13.01 £ 0.34
Enterobacter cloacae Complex 18.5 12.44 £ 0.03 12.04 + 0.31
Escherichia coli 155 11.54 £ 0.04 10.55+ 0.33
Escherichia coli ATCC 25922 13.5 1146 + 0.07 1120 £ 0.21
Klebsiella pneumoniae 11.0 11.35+ 0.23 11.21 £+ 0.38
Morganella morganii 25.0 13.57 £ 0.27 1314 + 012
Proteus mirabilis 22.5 13.41+ 0.32 13.04 + 0.05
Providencia rettgeri 26.5 13.29 £ 0.18 13.07 £ 011
Salmonella spp. (Gr.D not Typhi) 18.5 14.22 £ 0.20 12.31 £ 0.23
Serratia marcescens 15.0 1315+ 0.40 12.20 £ 0.18
Aeromonas hydrophila 7.0 10.52 £ 0.04 10.16 £ 0.11
Vibrio cholerae (NAG) 175 1230 £ 0.14 10.47 £ 0.15
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Microorganisms Average AUTOBIO BC60 BD BACTEC™ FX
Colony count . Average TTP . Average TTP
(CFU) (F2Ta9.1191+SD(117))  (B2Tu9.11%+SD(11H))
Vibrio parahaemolyticus* 75 NG* 14.18
0.5 McF - 20.48 -
1.0 McF - 23.42 -
Acinetobacter baumannii Complex 5.0 1226 £ 0.19 1210 £ 0.12
Burkholderia pseudomallei 7.0 23.05 £ 0.08 2222 + 0.06
Burkholderia cepacia Complex 15.0 21.40 £ 0.13 20.26 + 0.22
Pseudomonas aeruginosa 175 1732+ 116 19031+ 228
Pseudomonas aeruginosa ATCC 27853 8.5 1748 £ 0.0 18.30 £ 0.21
Stenotrophomonas maltophilia 22.5 23.02 £ 0.57 20.58 £ 2.06
Haemophilus influenzae 275 2732 £ 4.42 20.59 £ 0.21
Average 15.48 14.30
SD 4.54 4.0
Paired t-test, 95%ClI 0.0000436

*NG = No Growth

uns3Aseyifad 8 isolates (sé’wmwf?aazﬂum
S¥RIN9 24 - 26.5 CFU) lag@1 TTP AL UPITTUUIWIZLED
MEnnsnludd BD BACTEC™ FX (38,55 falu) fien
1A AUTOBIO BC60 (3311 $aTa) (57197 4) G4
198915200 BD BACTEC™ FX msaanwuidalddnnd s
ARETNeER ALY parametric Laz nonparametric

wuesnessuuliTanuuand1eiua e ive 1y
N9aa 6 (p-value>0.05) tunsels mexﬁﬁaﬁaﬁmmmjm
WuIszUy BD BACTEC™ FX msiawungu Candida
& 5andnlusausfinsaawy Cryptococcus neoformans
(C. neoformans) [@#n31 AUTOBIO BC6O Langaag
Awiy TTP anuans197 4

@519 4 A1ads colony count waz TTP yasngudasluszuunziiaannidan AUTOBIO BC6O waz BD BACTEC™ FX

Microorganisms Average

Colony count

AUTOBIO BC60
Average TTP

BD BACTEC™ FX
Average TTP

(CFU) (F2T319. 0171 SD (w17)) (F2T319. 01712 SD (w1 7))
Candida albicans 26.0 25.07 + 0.42 23.55+0.23
Candida albicans ATCC 90028 24.0 3133 £110 2735+ 0.0
Candida parapsilosis ATCC 22019 26.5 3421+ 146 30.07 + 0.42
Cryptococcus neoformans 26.0 41.41 £ 0.31 74.05 £ 221
Average 3311 38.55
SD 6.26 21.51
Paired t-test, 95%CI 0.358

Wilcoxon Signed-Rank Test

0.67
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msUsefiusnsmsasanuid s (RR) Taeliid aneaau
R 76 isolates fNanISNAFDUNE STUULWILE D
ABoASnTudd BD BACTEC™ FX 81111500529%1H
[fasueaunn isolates Antdusoaz 100 (76/76) ot
dorienuauinsiadusufiu3s MALDI-TOF MS kanns
nessufianuannndnsiudsiilinagsy fafusagaz 100
(76/76) Tupeufissuumnziiaannidansaluid AUTOBIO
BC60 Tumsnaaauiilivsunandaidudnil 55- 275 CFU
mS’JQWULﬁyanﬂ isolates yALIN V. parahaemolyticus
lsiuams signal positive AALTUSATIAITATIINLSDYAY
Q7.4 (T4]76) LﬁaﬁwﬁagaﬁmwmsmawuLﬁauaqﬁ“ﬂam
STUVLILATIERNeEE A6 Fisher's exact test wuan(udl

ANULANEANREN TNy EA YN 1eadf (p-value=0.500)
(M15797 5) MsnaapUiuSR UG ansIaaaUdNsTUY
wziiaannden AUTOBIO BC60 arusatwiziie
V. parahaemolyticus lsnsa (i #iaidunaananuliuas
S2UU (sensitivity) fis1in m\i@%ﬂ?ﬁﬁfﬁﬁwmimaauﬁﬂ
Tagmsiulsnends V. parahaemolyticus 1J1 1.5 x 108
CFU/mL waz 3 x 108 CFU/mL WUMSEUUIzIE
WHaadnludd AUTOBIO BC60 a@1unsansiany signal
positive laeapeUsunand oft iy (915197 3) wazifing
doveruninas19dusudiuis MALDI-TOF MS wanis
SsgAsiafefildannuiamizinanndsasauda
aonAdpeiuLiafilinaaay Aalusauaz 100 (76/76)

a15719% 5 UseAnsnnlunsaseanuids uszuumnziioannidonsnlusid AUTOBIO BC60 way BD BACTEC™ FX

Growth (n/N)* Yield (%) Organism causing p-value
(false) negative
results
AUTOBIO BC60 T4/76 o7 V. parahaemolyticus 0.500
BD BACTEC™ FX 76/76 100

*n = 318 AlHNa TTP, N = s1undafilslunsnagay

2AUs1ema (Discussion)

ASFARIUSIUT LU ENEAIWLDSTLLIWITED
NAEpASAIUIE AUTOBIO BC60 waz BD BACTEC™
FX asadi e s1uam 76 isolates Fanandnanuisunoy
N2 T@sﬁi“mQﬂszaﬁél,ﬁaiﬁﬂﬁLLa@\ﬁJizﬁ%%mwum
weazszuumidaannidonsaluifasaunquiaziaay
doiingainluaeniiedldidannesaunsaunquiniid
ANudANINAdTAnaIAnauEile nAsLEEULBUAY
TTP Tnpnmsanludedaian wudissumnziioannidan
Selud® AUTOBIO BC60 msaawLialdtnninszuy BD
BACTEC™ FX 1szunas 33 117l @nfiamsyneaddinudni
apeszuLaInsansranulaldhlduanseiu (p-value
>(0.05) LLc-ﬁﬁmsmmmuLﬁmLuummgmﬂmszw BD
BACTEC™ FX §iantszanas 10 gy, Fefindnunnninaseuns
AREY Ap 17 B, 82viauis measurement error #5pANY
wisUsaulusgeafinaasdensnssaadwuuliunfde
manainlUazrinldaisnaaauniead® (16w t - test)
pasualunsnaasy (Low Statistical Power) 1o %
ApUIngUsEAAUDINLATASIH a1 Wilcoxon Signed-
Rank Test anlfluniseruisnuinlaen p-value > 0.05
asulapsaundananisdnu § 9 fiudfieaneszuud
Uszavsanlndidssiuluduamusadilunsasianuiids

USUNYRNUEENENINBYSTL UL D91 E DA
Selulidfisusniiunguuuadiise wuiiszuu AUTOBIO

BC60 fiAiads TTP #ithadn szuu BD BACTEC™ FX
agsenine 1 $alu9 18 wnfl B9 1 $alus 30 Wt wamads
ANNLAAFDE T TEd Aeuneadffanadsuiiuly
WAemafgfunsiansuee Hardy L wazaae? (dvihang
A ssufiyussuumwzidonn dansnTuia 4 AR
{¢éiuA DL-biotech DL-60, Mindray TDR60, Scenker
Labstar50 waz AUTOBIO BC60 Aussuvsnedy BacT/
Alert 3D (BioMérieux) WUTISTDUIWIZIEaa1nLEDa
$Tusid AUTOBIO BC60 i TTP Aiduiigalu 4 szuu
ﬁﬁwmsmaauLLazﬁ‘st?m%mWgaiumsm’mé’uLﬁyaiu
W@aaLiguLAge BacT/Alert 3D sty sy AUTOBIO
BC60 fuseansnwiunisnsiasuuuafiSalad welud
199n5EUUATYINNTNABUG RS (laboratory work-
flow) AMULANAINDBIA LS R U 019 (i A HAN TENY
{9IDUNNTIILUKE (reporting cycle) Maluiuldsaiy
sy Asthaspsnmanuiiainandntiayfenialisdena
Wn1ssgauralunwsiuafnauituin ¥iavildnng
Ysusnufdausanirlegediduddn Waifisuduszuy
DINDLAUOM

CREELY Lf‘?aﬂzjm@aﬁﬁﬂﬁmswmsw%agLﬁ‘uimﬁmfjw
wuafisellfnalunsasianudauusieanessuy
NANTIATIZANMWIIN UnUAMULA AR g efiTad Ay
9a6aE (p-value > 0.05) uswutuEs C. neoformans §
ANULLITU5IUF 9 (high variance) wazdlAnd 1 siwueen
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Wuna (outliers) i’fﬁmaa'qma(siaﬂ'ﬁﬂszmgﬁ’mmﬁaga
Tunmsamdain el ldfaaguiifanuiaiauuazify
B1U19NNERE (statistical power) FefiAruadudng
UNPIINANGLEIDE1N (sample size) TunguLFafenann
Wudnlumsineiusialy Aswipudisudssansain
tufs Candida 7 szuu BD BACTEC™ FX T#uaen-
Wiy TTP [#152n91 AUTOBIO BC60 1 - 4 ffalas weily
i C. neoformans wui szuuziinandanSnlus
AUTOBIO BC60 asiawulaisanin BD BACTEC™ FX
Uszanen 32 e 24wl Fafiaudafusieanuuas Hardy L
LLazAalL’ ‘ﬁszy’jﬂ AUTOBIO BC60 lalanunsansianuiie
C. neoformans Iéag §3sudufiugiuianuuandisi
pafiamennsiaesauwusiEaflinasoy (Eowus
Nagihslunyideilifisuduasiusinesyulunuide
19 Hardy L wazags) Zepads ma"lﬁﬁaﬁwﬂfﬁmﬂ@ﬂw
wiaulaladndluannzamsnzEsifidon smsy
Lﬁaiuﬂa;mﬁﬁaudN (alkaliphiles) 1 V. cholerae szuu
wnzinanndensalugdd BD BACTEC™ FX msianuiie
1#52n4 AUTOBIO BC60 duiluguinifinanniladeifsdy
fIUUSEADULDNENTANMSTIRNANALA1 pH Az
ﬁ’mi"&yamjm alkaliphiles TupIMIsINIZLAEuee BD BAC-
TEC™ FXT

wihssuuvaaseslindnmansiamuinnes CO, iy
TR efy LAIsAneil (AUTOBIO BC60 18n15m579
JUAI5 colorimetric-detection &1 BD BACTEC™ FX
1% fluorescence-detection) wanan1s3IsudlR AU
AUTOBIO BC60 fien TTP Tuidsuuafisuuiunin BD
BACTEC™ FX peiafisizdday Sulsianandnsfumsinm
199 Somily M. uazaz® fuSsuifinuszuumizidaan
\BonsnlisTs BACTEC™ FX il fluorescence-detection
fu BacT/Alert Virtuo il colorimetric-detection wan
wud1 BacT/Alert Virtuo asianuiiialéi§ind1 BACTEC™
FX aznedfidpdday (p-value = 0.025) pgelsinuniy
wRARNUBSHANSTI I NIBTenAnanaulszany
LATUFHNDIDD9E TN HEALAAZS 18D DA LU T
mmzamﬁuLi’”iyaagaﬁw&mﬁu% FANEIANU LA AFINNINEY
wusyauiailitumameaay

SnMSATIINLLTD (RR) #sueutin 55 - 27.5 CFU
Tpsa WszuDIzE e A deadnlugld BD BACTECT™
FX d1u158m529nULEn@Asy 76 isolates (Savaz 100)
Tuwausfi AUTOBIO BC60 msaawuldiies 74 isolates
(3waz 97.4) Tauidafilianunsal® signal positive Ao
V. parahaemolyticus ugid1asldid aludsunes 01 - 10
CFU/mL TfﬁLﬂuﬂ%mmﬁqﬁﬂdwmmLﬁ“]ua%\fiumsmsaam
dolunszuaidonudrfiniut asa V. parahaemolyticus
3T signal positive TuszuumzidenniBonsnluda

AUTOBIO BC60 matisinszundenandasnissinanis
Sudufigendn s liasnsansiawuld AsisuFwinms
nagpud lagnsiulsunands V. parahaemolyticus
WuhssUmEanAEeesHTTA AUTOBIO BC60 aninsa
M599WU signal positive [AdunsBuduauufigIuanaT
seiugafinudidusgredefiazdofinns@nwiusune
\Foqadwsrgafinsiawuld (Limit of Detection; LOD)
ypaidn V. parahaemolyticus Tussuumsdaanniden
87 1uF AUTOBIO BC60 ¢inld wan1snaaay RR wazns
as198uTusflauaaulindaz3s MALDI-TOF MS uasvieans
swuluansnagauusaaz 100 (76/76) danmadneiu
30009 Kansak NI. wazaniz T w.a. 25671 fiwudn
seUunzLEandansnluli® AUTOBIO BC60 ta RR
fisopaz 100 (11/11) wiinuseansamlunisnsiaiaszi
o V. parahaemolyticus ufagruianazidasnia
(low sensitivity) usifiasnfilisdaansenuaseditudfey
AEATTLILMSYNUYNeAETineUUAR HpsnTaLsTsum
vadpyiefisnnnlsalussuumafusnmsiiundn uas
ﬁ@ﬁﬁmsaimsﬁmLi“?a"iuﬂswmﬁam (septicemia) Fwy
Tsfpesnn® pgnelsfnulunguiieffianuidyegs (1
TsAduLLde) wundalslinsinasdynmeadingiueiy nnd
Jseifdudaninianeiadnian

una5y (Conclusion)

5201 BD BACTEC™ FX fqniaufid1dayfnna
mmsaiumsmwwmﬁa gram-positive bacteria Laz
gram-negative bacteria [fsi0159n719298idud ey
Yneadf (p<0.05) Tuwauefisyuu AUTOBIO BC60 fifiald
Wisuwmzlunsesianuide C. neoformans l@i§andn
pgeinLen SmsUSRsINSRSIANLLERTAYSIL SEUDLINE
\Homndansalusia BD BACTEC™ FX waasissanann
Tunsmsrawuibaldgendi AUTOBIO BC6O meléivsunes
\FofilndiAes nedivaufRnsideegluiuiifee nis

a8 ws

HavRmsalimsfiniBangu Vibrio spp. g4 MsNasantierd
INAAVDISTUUWIZLTRNLEDAD A L ® AUTOBIO BC6O
Tugaflialinsidanlissuumnziannidondnlud@d

ANULNNEANADUTUND DA HUINA e
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Abstract

This cross-sectional analytical study aimed to examine the level of quality of life (QOL) and identify factors
predicting QOL among older adults attending Elderly Schools in Chonburi Province, Thailand. A total of 230
older adults registered during the 2024 fiscal year were selected using cluster random sampling. Data were
collected through structured interview questionnaires comprising six components: personal characteristics,
self-esteem (Rosenberg Self-Esteem Scale), active aging (Active Ageing Scale for Thai People: AAS-Thai), family
relationships (Family Attachment and Changeability Index: FAC-18), social support (Multidimensional Scale
of Perceived Social Support: MSPSS), and quality of life (Older People’s Quality of Life Questionnaire: OPQOL-
brief). Data were analyzed using descriptive statistics, Chi-square tests, correlation analysis, and multiple
linear regression. Multiple linear regression analysis indicated that active aging (B = 0.138, p < 0.001), social
support (B=0.078, p = 0.006), and family relationships (B= 0.066, p = 0.010) were significant predictors of
QOL, jointly explaining 29.2% of the variance (R2=0.292, p < 0.001). These findings indicate that active aging,
family relationships, and social support are key factors associated with QOL among older adults attending
Elderly Schools and may support the development of community-based health promotion strategies in aging
populations.

Keywords: Quality of life, Elderly, Elderly Schools

Introduction

At present, the global population of older adults is increasing rapidly. According to recent population
estimates, the number of individuals aged 60 years and older worldwide exceeded 1.1 billion in 2023 and is
projected to reach approximately 1.4 billion by 2030, reflecting a continuing expansion of aging populations
across all regions.! In Thailand, approximately 13.64 million people aged 60 years and older were recorded
in 2023, accounting for about 19.5% of the total population, indicating the country’s transition toward a
complete aged society and its progression toward a super-aged society in the coming decades.? Recent
projections further suggest that the proportion of older adults in Thailand will increase to more than 31%
by 20402

In Chonburi Province, the proportion of older adults has continued to increase steadily in recent years. The
percentage of the population aged 60 years and older rose from 13.8% in 2020 to 15.76% in 2023 and further
increased to 16.37% in 2024% reflecting an ongoing demographic transition toward an aging society at the
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provincial level. These trends highlight the growing
importance of strengthening community-based
health promotion and social support systems to
enhance the quality of life among older adults in
local communities.

Aging is accompanied by multidimensional
changes in physical, psychological, emotional, and
social domains, often leading to functional decline,
reduced social roles, and increased dependence on
others, all of which may adversely affect quality of life.®
In response, Thailand’s 13" National Economic and
Social Development Plan (2023 - 2027) emphasizes
social protection, integrated welfare systems, and
the expansion of long-term care services within the
Universal Health Coverage framework to improve the
quality of life of older adults. Quality of life in later life
is further influenced by life-course experiences,
health behaviors, and chronic conditions, and the
refore requires comprehensive and continuous care.

Quality of life reflects individuals’ perceptions of
satisfaction and their position in life withi cultural
and social contexts. Age-related physical deterio-
ration and psychological changes may limit daily
functioning and social participation, thereby
increasing vulnerability and reducing well-being
among older adults.” Previous studies have reported
that most older adults experience a moderate level
of quality of life, which is shaped by the interaction
of personal factors, enabling factors, and reinforcing
factors such as family and social support.®

This conceptualization is consistent with the
PRECEDE Framework, which provides a systematic
approach to analyzing intrapersonal and inter-
personal determinants of health and quality of life.
The PRECEDE framework developed by Green and
Kreuter is widely used as a conceptual model for
identifying determinants of health behaviors and
health outcomes through the assessment of predis-
posing, enabling, and reinforcing factors. In Phase 4
of the PRECEDE model (educational and ecological
assessment), these factors explain how individual
characteristics, access to resources, and social
influences interact to shape health-related outcomes,
including quality of life among older adults.’

In the present study, variables were selected
according to the PRECEDE framework to explain

quality of life among older adults attending El-
derly Schools. Predisposing factors included age,
income, marital status, self-esteem, and active aging,
which represent demographic and psychosocial
characteristics influencing adaptive capacity and
perceived well-beingin later life. Previous studies have
shown that self-esteem is positively associated with
psychological well-being and quality of life among
older adults.’® Active aging has also been identified
as an important determinant of autonomy, partici-
pation, and security contributing to improved quality
of life in later life The enabling factor included
the frequency of participation in health promotion
activities, reflecting opportunities for engagement
in supportive learning environments provided by
Elderly Schools.’? Reinforcing factors included
family relationships and social support, which
represent interpersonal influences that strengthen
health behaviors and emotional stability. Evidence
consistently indicates that supportive family
environments and perceived social support are
strongly associated with improved quality of
life among older adults.®®* Previous studies have
consistently demonstrated that active aging, self-
esteem, family relationships, and social support are
significant determinants of quality of life among
older adults. In this study, these variables were
treated as independent variables according to
the PRECEDE framework, whereas quality of life
among older adults attending Elderly Schools was
defined as the dependent variable.

In Chonburi Province, where the majority of
older adults remain socially active, community-
based support systems are particularly important.
The Elderly School model, which promotes lifelong
learning and social participation through multi-
sectoral collaboration, represents a key community
platform for enhancing knowledge, skills, and
well-being among older adults.

However, although a number of previous studies
have examined factors associated with quality of
life among older adults in community and general
population settings, limited evidence specifically
addresses older adults participating in Elderly
Schools.The Elderly School model represents a
unique community-based learning environment
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that promotes lifelong learning, social participation,
and peer interaction, which may influence quality
of life differently from older adults who do not
participate in such programs. Therefore, identifying
predictive factors of quality of life within the Elderly
School context is necessary to better understand
how structured community learning environments
contribute to well-being in later life.

Therefore, this study aimed to identify factors
predicting quality of life among older adults in
Elderly Schools in Chonburi Province using the
PRECEDE Framework as the guiding conceptual
model. The findings are expected to support public
health professionals and related organizations in
developing context-specific strategies to enhance

quality of life in later life.

Method

This study employed a cross-sectional analytical
research design and was conducted among older
adults attending Elderly Schools in Chonburi
Province, Thailand. Data were collected in March
2024.

The study population comprised 555 older
adults aged 60 years and older who were registered
members of Elderly Schools in Chonburi Province.**

Sample size estimation was based on a previous
study reporting a moderate level of quality of life
(68.5%) among older adults!® Daniel's formula for
estimating sample size in cross-sectional studies
was applied with a 95% confidence level (Z = 1.96)
and a margin of error of 0.05, yielding a required
sample size of 209 participants. After adding 10% to
account for potential nonresponse or incomplete
data, the final sample size was 230 participants.!’

Participants were selected using cluster random
sampling. Six districts in Chonburi Province were
randomly selected without replacement, and all
Elderly Schools within the selected districts were
included. Within each school, participants were
selected by simple random sampling using school
registration lists, with proportional allocation
according to cluster size based on the stratified
proportion-to-size formula.

Inclusion criteria were: (1) age 260 years; (2)

registration as an Elderly School member during

the 2024 fiscal year; (3) absence of cognitive impair-
ment assessed by the Mini-Mental State Exami-
nation Thai version 2002 (MMSE-Thai 2002);*® (4)
ability to communicate verbally in Thai; (5) regular
participation in Elderly School activities; and (6)
absence of severe illness that could interfere with
questionnaire completion. Exclusion criteria were
inability to complete the questionnaire and with-

drawal from the study during data collection.

Research instrument

The research instrument was a structured
interview questionnaire developed from a review of
relevant literature and theoretical frameworks on
quality of life among older adults, including the World
Health Organization’s active aging framework and
House’s social support framework. The instrument
was adapted to the local context of Elderly Schools
in Thailand and comprised six sections.

The selection of measurement instruments in
this study was guided by the PRECEDE framework®,
which categorizes determinants of health outcomes
into predisposing, enabling, and reinforcing factors.
Predisposing factors were assessed using personal
characteristics (age, income, and marital status),
the Rosenberg Self-Esteem Scale, and the Active
Ageing Scale for Thai People (AAS -Thai), which reflect
individual demographic and psychosocial readiness
influencing adaptive capacity and well-being in
later life. The enabling factor was measured by the
frequency of participation in health promotion
activities, representing opportunities for engagement
in supportive learning environments provided by
Elderly Schools. Reinforcing factors were evaluated
using the Family Attachment and Changeability
Index (FAC-18) and the Multidimensional Scale of
Perceived Social Support (MSPSS), which capture
interpersonal support systems that strengthen
health behaviors and emotional stability. Quality
of life, defined as the dependent variable, was
measured using the Older People’s Quality of Life
Questionnaire (OPQOL-brief).

Section 1: Personal characteristics question-
naire: a researcher-developed questionnaire
consisting of four items: age, marital status, monthly

income, and frequency of participation in elderly
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health promotion activities.

Section 2: Rosenberg Self-Esteem Scale: as-
sessed self-esteem using six items (four positively
and two negatively worded), rated on a 3-point scale
(disagree, uncertain, agree). Scores were classified
as high (214), moderate (10 - 13), and low (6 - 9).

Section 3: Active Ageing Scale for Thai People
(AAS-Thai): evaluated active aging using a 29-item
questionnaire covering three domains: health,
social participation, and security!” Responses were
rated on a 3-point scale (not true, sometimes true,
always true), and total scores were categorized as
high (69 - 87), moderate (49 - 68), or low (29 - 48).

Section 4: Family Attachment and Changeability
Index (FAC-18): measured family relationships using
an adapted 16-item version derived from the FAC-
18 (eight positively and eight negatively worded).
Responses were rated on a 3-point scale (never,
sometimes, regularly). Scores from the Attachment
and Changeability subscales were combined to
generate the Family Adaptability and Cohesion (FAC)
score, which was interpreted according to four family
relationship types: extreme (1.00 - 3.50), moderately
extreme (4.00 - 450), moderately balanced (5.00-5.50),
and balanced (6.00), representing increasing levels
of family cohesion and adaptability.

Section 5: Multidimensional Scale of Perceived
Social Support (MSPSS): assessed perceived social
support using 12 items. The items were adapted to
reflect four functional dimensions of social support
based on House's social support framework to
better represent the context of older adults atten-
ding Elderly Schools in Thailand.?® Responses
were rated on a 3-point scale (not true, partly true,
true), and scores were classified as high (28 - 36),
moderate (20 - 27), or low (12 - 19).

Section 6: Older People’s Quality of Life
Questionnaire (OPQOL-brief): evaluated quality of
life using a 13-item questionnaire covering physical
health, social relationships, psychological well-
being, and environmental domains. Responses were
rated on a 3-point scale (disagree, uncertain, agree),
and total scores were categorized as high (31 - 39),
moderate (22 - 30), or low (13 - 21).

Instrument validity and reliability

Content validity of the questionnaire was
evaluated by three external experts in public health,
gerontology, and behavioral research using the
item-objective congruence (I0OC) index. The overall
|OC value of the instrument was 0.82. The I0C values
for each section were as follows: personal charac-
teristics (1.00), self-esteem scale (0.73), active aging
scale (0.90), family relationships scale (0.88), social
support scale (0.81), and quality-of-life scale (0.62).
All items met the acceptable criterion (I0C > 0.50)
and were retained after minor revisions.

Reliability testing was conducted in a pilot
study with 30 older adults attending an Elderly
School in Chachoengsao Province. Cronbach’s alpha
coefficients were calculated separately for each
scale. The reliability coefficients were 0.70 for the
self-esteem scale, 0.901 for the active aging scale,
0.816 for the family relationships scale, 0.791 for
the social support scale, and 0.70 for the quality-
of-life scale. These results indicate acceptable
internal consistency for all measurement scales. The
overall Cronbach’s alpha coefficient of the entire

qguestionnaire (all sections combined) was 0.909.

Data collection and ethical considerations
Approval for the study was obtained from the
Chonburi Provincial Public Health Office Human
Research Ethics Committee (Approval No. 011 - 2567,
19 February 2024). Participants were informed about
the study objectives and procedures, and written
informed consent was obtained prior to participa-
tion. Participation was voluntary, and participants
were free to withdraw from the study at any time
without consequences. Data were collected through
face-to-face interviews conducted by the researchers
and trained research assistants at Elderly Schools
in the selected districts of Chonburi Province. Prior
to data collection, all interviewers were trained on
the study protocol and standardized interviewing
procedures to ensure consistency and reliability
of data collection. Each interview took approxi-
mately 20 - 30 minutes and was conducted in a
private area within the Elderly School setting to
maintain confidentiality and minimize response

bias. All research data will be securely stored and
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retained for at least one year after publication of
the study before being destroyed in accordance
with institutional data protection policies.

Statistical analysis

Descriptive statistics (frequencies, percentages,
means, and standard deviations) were used to
summarize participant characteristics and study
variables. Associations between variables were
examined using the Chi-square (X?) test and correla-
tion analysis. Pearson’s correlation coefficient was
used for normally distributed continuous variables,
whereas Spearman’s rank correlation coefficient (rs)
was applied forvariables that did not meet normality
assumptions. Factors predicting quality of life were
identified using multiple linear regression analysis.
Priorto conducting multiple linear regression analysis,
the underlying statistical assumptions were examined
to ensure the validity of the model. Linearity between
independent variables and the dependent variable
was assessed using scatterplots. Normality of residuals
was evaluated through normal probability plots and
the Shapiro-Wilk test. Homoscedasticity was examined
using scatterplots of standardized predicted values
and standardized residuals. Independence of errors
was assessed using the Durbin-Watson statistic.
Multicollinearity among independent variables was
evaluated using Pearson’s correlation coefficients,
tolerance values, and variance inflation factor (VIF).
Correlation coefficients among independent varia
bles were below 0.65, tolerance values were close
t0 1.0, and VIF values were less than 10, indicating
no evidence of multicollinearity. The strength of
Pearson’s correlation coefficients was interpreted
according to Hinkle et al’s criteria, ranging from
very low (0.00 - 0.19) to very high (0.80 - 1.00).»

Results

1. Participant characteristics

A total of 230 older adults participated in
the study. Most were aged 60 - 69 years (57.39%),
with a mean age of 69.04 years (range: 60 - 90). The
majority reported a monthly income of <5000
THB (73.04%), with a mean income of 5568.
33 THB (range: 600 - 50,000). Nearly half were married
(46.96%). Most participants attended elderly health
promotion activities 1 - 15 times per year (76.52%),

with a mean frequency of 12.58 times (range: 1- 50).

2. Self-esteem

Almost all participants demonstrated a high
level of self-esteem (99.13%), while 0.87% had a
moderate level. Satisfaction with oneself was the
highest-rated item, whereas perceived self-worth
relative to others was the lowest-rated item.

3. Active aging

Most participants exhibited a high level of active
aging (92.17%), and 7.83% showed a moderate level. In
the health domain, confidence and faith in religion
were rated highest, while avoidance of sweet, fatty,
or salty foods was lowest. In the social participation
domain, being a positive role model for children and
grandchildren was rated highest, whereas partici-
pation in volunteer or community service activities
was lowest. In the security domain, stable and safe
housing was rated highest, while health insurance
or health security coverage was rated lowest.

4. Family relationships

Most participants reported moderately balanced
family relationships (50.00%), followed by balanced
relationships (44.78%), and moderately extreme
relationships (5.22%). These findings indicate that
the majority of older adults experienced relatively
stable and supportive family environments charac-
terized by moderate to high levels of cohesion and
adaptability.

5. Social support

Approximately half of the participants reported
high social support (49.57%), followed by moderate
(48.26%) and low levels (217%). Instrumental support
from family members was rated highest, whereas
support from caregivers or village health volunteers
was rated lowest. Mass media was the main source of
informational support, while neighbors provided the
least. Emotional support from family members was
highest, whereas support from healthcare personnel
or village health volunteers was lowest. Appraisal
support from local administrative organizations or
community leaders was highest, while that from
healthcare personnel or village health volunteers
was lowest.

6. Quality of life

Most participants reported a high level of quality
of life (98.70%), while 1.30% reported a moderate
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level. Independent mobility, happiness derived
from family relationships, satisfaction with personal
abilities, and satisfaction with the home environment
were the highest-rated aspects across physical,
social, psychological, and environmental domains,

respectively. In contrast, perceived physical strength,
availability of assistance from family or neighbors,
optimism about the future, and financial sufficiency

were the lowest-rated aspects (Table 1).

Table 1 Number and percentage of participants classified by level of quality of life among older adults

(n =230)
Level of quality of life among older adults Number Percentage
High level of quality of life (31 - 39 points) 227 98.70
Moderate level of quality of life (22 - 30 points) 3 130
Low level of quality of life (13 - 21 points) 0 0.00

7. Factors associated with quality of life

Chi-square analysis showed no significant
association between marital status and quality of life.
Correlation analysis indicated that self-esteem and
active aging (predisposing factors), as well as family
relationships and social support (reinforcing factors),
were significantly associated with quality of life.

In contrast, age, income, marital status, and frequency
of participation in health promotion activities
(enabling factor) were not significantly associated
with quality of life. The strength of correlations
between significant predictors and quality of life
ranged from low to moderate according to Hinkle’s
criteria (Table 2).2°

Table 2 Correlation coefficients among predisposing factors, enabling factors, reinforcing factors, and quality

of life among older adults attending Elderly Schools (n = 230)

Frequency of

Quality of participation Family
Martal Self- Active Social
Variables life of order Age Income in health- Relation-
status esteem aging Support
adults promoting ships
activities

Age -0.019*
Marital status -0.078 -0.110
Income -0.097 -0192 0130
Self-esteen 0.202 -0.130 0.042* -0.121
Active aging 0.491 0.192 -0.008** -0.071 0.271
Frequency of 0.050* -0.028 -0.154 -0.025% -0.009** 0.066
participation in
health promoting
activities
Family relation- 0.259 -0192  -0.004** -0.114 0.192 0.206 0.081
ships
Social support 0.343 0.055  -0.098 -0.182 0.162 0.377 -0.018* 0.166

*p < 0.05, **p < 0.01. Reference group: single, divorced, separated, or widowed
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Multiple linear regression analysis indicated
that active aging (B = 0138, p < 0.001), social support
(B =0.078, p = 0.006), and family relationships
(B =0.066,p =0.010) were significant predictors of
quality of life among older adults attending
Elderly Schools and may serve as key evidence

for developing targeted health promotion and

social support interventions in community-
based aging programs. Higher levels of active aging,
greater social support, and more balanced family
relationships were associated with better quality
of life. Together, these variables explained 29.2% of
the variance in quality of life (R2 = 0.292, adjusted
R2=0.282, p < 0.001). (Table 3).

Table 3 Results of multiple linear regression analysis predicting quality of life among older adults attending

Elderly Schools (n = 230)

95% of Cl
Factors B S.E. p t p-value
Lower Upper
Active aging 0.138 0.021 0.397 6.484 < 0.001** 0.096 0.179
Social support 0.078 0.028 0.169 2.780 0.006** 0.023 0.134
Family relationships 0.066 0.025 0.149 2.599 0.010** 0.016 0.116
Constant 22105 1670 - 13.237 < 0.001** 18.814 23.395

R?=0.292, adjusted R? = 0.282, S.EE.= 1.637,

B = unstandardized coefficient; [3 = standardized coefficient; S.E. = standard error; Cl = confidence interval.

*p < 0.05, **p < 0.01

Discussion

This study examined predisposing, enabling,
and reinforcing factors associated with quality of
life among older adults attending Elderly Schools in
Chonburi Province, based on the PRECEDE Framework.

Predisposing factors

Self-esteem and active aging were significantly
associated with quality of life, whereas age, income,
and marital status were not.

Age was not significantly related to quality of
life, suggesting that older adults across early-old,
middle-old, and late-old age groups experienced
similar levels of well-being. This finding is inconsis-
tent with studies by Pattana® and Zhu et al.}, which
reported declining quality of life with increasing age,
but contrasts with the findings of Sirisuwan et al.??,
who reported a significant association.

Income was also not associated with quality of
life, indicating that differences in financial status
did not substantially influence perceived well-being
among Elderly School participants. This finding is
consistent with Siladlao? but contrasts with Pattana®®
and Samadarshi et al.?, who identified income as

a significant determinant.

Marital status showed no significant association
with quality of life, suggesting that adequate care
and support may be obtained from various sources,
including family members and caregivers, regardless
of marital status. This result is consistent with
Pattana®® but differs from Duan et al.?®, who reported
a significant relationship.

Self-esteem was a significant predictor of quality
of life, highlighting the importance of positive self-
perception, dignity,and perceived social acceptance
in promoting psychological well-being in later life.?
This finding aligns with Phadungyam and Duvall?,
who emphasized that self-acceptance, functional
ability, and perceived health contribute to higher self-
esteem and improved quality of life.

Active aging was also significantly associated
with quality of life. Older adults who maintained
independence in daily activities, engaged socially,
and perceived security in their living conditions
reported better well-being.”® This finding supports
previous evidence reported by Sirisuwan et al.?? and
reinforces the importance of promoting active aging
as a key intrapersonal determinant of quality of life.
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Enabling factor

Frequency of participation in elderly health
promotion activities was not significantly associated
with quality of life. This finding suggests that parti-
cipation alone, without consideration of activity
quality, individual engagement, or contextual factors,
may be insufficient to influence overall well-being.
This result contrasts with Pattana'®, who found that
more frequent participation was associated with

better quality of life.

Reinforcing factors

Both family relationships and social support
were significantly associated with quality of life.

Supportive family relationships were positively
related to quality of life, reflecting the role of
emotional attachment, mutual care, and family
cohesionin enhancing psychological stability
and life satisfaction. This finding is consistent with
previous studies by Pragodpol et al? and Mingmai.*°

Social support was also a significant determinant
of quality of life. Informational, instrumental, and
emotional support enables older adults to cope
with daily challenges, adapt to age-related changes,
and maintain autonomy and social functioning.
This finding is consistent with Pattana'® and Sama-
darshiet al.?®>, who reported similar positive effects of

social support on quality of life among older adults.

Interaction among PRECEDE factors

Active aging (predisposing factor), family relation-
ships, and social support (reinforcing factors)
jointly predicted quality of life, explaining 29.2% of
its variance. According to the PRECEDE framework,
health outcomes are influenced by the interaction
of intrapersonal characteristics and interpersonal
environmental supports rather than by single
determinants alone. Active aging reflects individual
capacity for autonomy, participation, and security,
while family relationships and social support
function as reinforcing mechanisms that sustain
adaptive behaviors and emotional stability in later life.
The combined influence of these factors highlights
the importance of integrating individual capacity-
building strategies with family and community

support systems in promoting quality of life among

older adults attending Elderly Schools. Similar
findings have been reported in previous studies
indicating that both personal competencies and
supportive social environments contribute synergis-
tically to well-being in later life*?** These findings
support the multidimensional perspective of quality
of life proposed by the PRECEDE Framework.”

Conclusion

This study examined predisposing, enabling,
and reinforcing factors influencing the quality of life
of older adults attending Elderly Schools. The findings
indicated that self-esteem and active aging were
significant predisposing factors associated with
quality of life, whereas age, income, and marital
status were not. This suggests that a good quality
of life in later life is achievable regardless of socio-
demographic characteristics, provided that older
adults maintain positive self-perception and an
adequate level of active aging. Frequency of parti-
cipationin elderly health promotion activities, as an
enabling factor, was not associated with quality of life,
indicating that participation alone may be insufficient
to generate meaningful improvements. In contrast,
reinforcing factors, family relationships and social
support, were significantly associated with quality
of life, underscoring the importance of emotional,
instrumental, and informational support from families
and social networks. Moreover, active aging, family
relationships, and social support jointly predicted
quality of life, explaining 29.2% of its variance
(R2=0.292, p < 0.001). These findings highlight the
combined influence of individual capacity and
supportive social environments in promoting well-
being among older adults attending Elderly Schools.

Policy and practice implications

At the policy level, local administrative organiza-
tions should prioritize strategies that promote active
aging, strengthen family relationships, and enhance
social support systems for older adults attending
Elderly Schools. These may include programs that
encourage social participation, peer interaction, and
community engagement, as well as initiatives that
reinforce family involvement and support networks

through community-based services.
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At the practice level, families should be
encouraged to actively support older adults by
promoting emotional support, communication, and
participation in social and community activities.
In addition, local public health agencies should
strengthen community support mechanisms,
particularly by enhancing informational, instrumental,
and emotional support from caregivers, village

health volunteers, and community organizations.

Recommendations for future research

Future studies should collect more detailed data
on participation in health promotion activities both
within and outside Elderly Schools. Comparative
studies between older adults who attend Elderly
Schools and those who do not are recommended.
In addition, quasi-experimental studies should
be conducted to evaluate the effectiveness of
quality-of-life enhancement programs, particu-
larly interventions that promote active aging and

strengthen family and community support systems.
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UNAALID

wuIAA BANI (Brittle-Anxious-Nonlinear-Incomprehensible) ifunsauunidafildlunisasuivdnuey
vaslangailagiufifianuwsizine liusiuew Fudou uazsinssnsmaasel Jagiuszuuguaiwinlandeeiudayiv
amumszﬂﬁﬁmmfmmuauqﬂ Wy Msseuaveslsaatilna AuRdfiniesssumf wazdleymaanndoufidenanseny
AquAW Hoegaidudafiunuind1dalunsnauaussraingaguaIn W1w1agAldu (Emergency Nurses) 34
Wnyaansauniifinifidanses Uszifiusinis ansquadiisaiisgaidusgienaisiuaziiuszansaiw

unAnuiiiingUsasdifiedinneiunumuazanssausfisndusamemagnidulunsdnsingaguaiwsanasiy
aaldusunlangm BANI saavialausunmemsiaundnsnwiasweninagnidulisanadaeiuanuriinsesszuy
qua lapldmsnuninissanssuiBaiinssiainunasdayaneiznisiugaed a.e. 2019 - 2025 apldinsauuuifnns
VIMSLBesyuy (Systemic Management) anzguuBeaniunisal (Situational Leadership) wagmswenunalBeninnssy
(Innovative Nursing) nan1sitAsIzAnudnaussausdfuasneIIagnidulumssulisduingaguainliuuiunlanya
BANI Usznaueig 4 anu lauA 1) msdadulaneadiinluniizinga (Critical Decision Making) 2) ANTTAAITANULE LS
uazsuRls (Risk and Disaster Management) 3) msussynalfinaluladguaiw (Health Technology Utilization)
4) MFYINUTIMAVTANFRIUDN (Interprofessional Collaboration) amiauzéﬁﬂa'nﬁwmwﬁﬁﬁﬂgﬁiaﬂﬁtﬂwsxﬁﬂ%mw
A1TADUANDIADINOAFUAWLALATLESUATIIANUEANENYDITEUUFUAIW (Health System Resilience) Tulanyailagiiu

ANFIARY: WeLaRALAN, A BANI MMSIRNNTINGAFUATN, FUTTANLWEILIER, ANUEANLUIDITTUUFIAIN

Abstract

The BANI framework (Brittle-Anxious-Nonlinear-Incomprehensible) has been proposed to describe the
characteristics of the contemporary world, which is increasingly fragile, uncertain, complex, and difficult
to predict. In recent years, healthcare systems worldwide have faced growing uncertainty due to emerging
infectious disease outbreaks, natural disasters, and environmental challenges that significantly affect population
health. Within this context, emergency departments play a critical role in responding to health crises. Emergency
nurses, as frontline healthcare professionals responsible for triage, rapid assessment, and the provision
of timely and effective emergency care, are essential in managing urgent and critical health situations.

This article aims to analyze the roles and essential competencies of emergency nurses in managing contemporary
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health crises within the context of the BANI era and to propose approaches for strengthening emergency

nursing capacity to address evolving healthcare challenges. An analytical literature review was conducted using

academic sources published between 2019 and 2024. The analysis was guided by the conceptual perspectives

of systemic management, situational leadership, and innovative nursing. The findings indicate that four key

competencies are essential for emergency nurses in responding to health crises in the BANI context: (1) critical clinical

decision-making, (2) risk and disaster management, (3) health technology utilization, and (4) interprofessional

collaboration. These competencies play an important role in enhancing crisis response capacity and

strengthening health system resilience in increasingly complex and unpredictable healthcare environments.

Keywords: Emergency Nurses, BANI era, Health crisis management, Nursing competencies, Health system

resilience
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Abstract

Cardiac telemetry is a technology used for continuous monitoring of cardiac rhythms to detect abnor-
malities such as cardiac arrhythmias in a timely manner. This monitoring system is commonly implemented
in large or university hospitals where cardiology specialists are available and nurses possess expertise in
electrocardiogram (ECG) interpretation. The system also requires substantial financial investment in patient
monitoring devices. In many institutions, nurses are assigned primary responsibility for continuously moni
toring, analyzing, and interpreting ECG rhythms for 24 hours a day. Their role is essential in detecting

potentially life-threatening abnormalities, enabling prompt medical management, reducing complications,
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and lowering mortality rates. Nurses responsible for cardiac telemetry monitoring must possess both basic
and advanced competencies in ECG interpretation, as well as the ability to assess cardiac emergencies.
Effective communication and coordination with interdisciplinary healthcare teams are also essential to
ensure timely clinical responses. In addition, telemetry nurses provide guidance to ward nurses in managing
arrhythmic events and educate patients and their families to enhance understanding and reduce anxiety
during monitoring. Although the use of cardiac telemetry has increased in hospital settings, nursing roles
in ECG surveillance vary across organizational contexts. Moreover, systematic synthesis of knowledge
that clearly defines nursing roles, competencies, and scopes of practice in cardiac telemetry monitoring
remains limited. Therefore, this article aims to present and synthesize current knowledge regarding cardiac
telemetry systems and the roles of nurses in monitoring cardiac arrhythmias. The findings may support
appropriate clinical application, enhance monitoring efficiency, and improve nursing outcomes for

patients undergoing cardiac monitoring.

Keywords: Cardiac arrhythmias monitoring, Cardiac arrhythmia,Nursingrole, Telemetry unit,Cardiac Telemetry
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Aamundulniiialanialdsuusuninsl@finnuain
Wi laszeglnafsfuununnnrihfivaswenunalunans
ihseTendulnihnila Wausaufifnswennaldogn
pndpsuariiUszansnw sudauipyausenaunswein
wUfiiRdmsulsmwenafiliusnissaly

ANuRINEDIASDIRnmMURRRIN leulandDuf

ww3nsinmuAanininFlayfineanui nis cardiac
telemetry {undnsaidianinsinduiannw Ussnouday
fuaspsiamundulniiiiile s Wi (ead) Feli5ia
WHUTUFEUsUad (electrode) ﬁﬁ@uuﬁ’;ﬁjﬂ’mm%awzéﬂ
fayananlwiilerimszuniansuddayanseasing
(remote monitoring) ¥6 a5z e (wireless) (Useineg
9ASUREYIUAAN (central monitor) TS e lusiFR1620
FevhnrifinansnaziufinaanlWinialangredaiing
Festft 1ifeliuwns i dudoyalumsifasdusiuiuns
YszluD1MSRAUAREIN ¢ LU DINITRUAFE LIYUFATYE
Sunthen ladu wiannzmsmalaga fimatsdniziale
WuRaaeme Wudu uonandseloydlunsiihseienne
FlalduRiaaeag (dysrhythmias) wan Sesaulyiensaum
amvlangaFuByUWaU (sudden death) AenduLiin
laualdan (myocardial ischemia) uazszfiumsiUa o
wiasuas QT interval lagiawizn1ae prolonged QT-
intervals (§Bndp152 Taguauefigiaelfinaa cardiac
telemetry iheaunsavhianssuitufizeriaaanfige-
muld uasedipeng lunsnafifiiansudsdaannsozing
AsDUARY TeanansaifiadundulinlafifauUnAldvig
Lﬁ@;jﬂam%mﬁmmi (real time) AsfaauAgu WK la
szuzlnalay cardiac telemetry Tlsawenuna® finnuadey
sipN9398y MIWYATOILTALAZANSIAMIDLINUINEIHSY

J Chulabhorn Royal Acad. 2026; 8(3): 271-282

273



fihpfifianudysianiisiladuiademzsingnau
#adim (life-threatening arrhythmias)¥ flagtiuiinng
L%IﬂﬂazmLm'mmﬁﬂuwmjﬂwﬁﬂam (critical care) waz
upnvaftheingm (non-critical care) Tagfuagjfiuniun
UDLFAZlTIWENLA

Ya9u szuv cardiac telemetry nsWainingig
dpiflperieludusyuuugunseliazisnsiin leads Tufy
vEMNE Ingaunsaudsldnansyuuumusnuiu lead
A5 1w s20v 3-lead Baummnzdmsuasiihseiadmay
Flafiuguuazasinaunizilaiduiadanazialy

52UV 5-lead fisnansadsufindemsilasmdunmsithayse
ST-segment wazn11zndnasinfalevadan laF5 T
TmyLawwziu@”ﬁ’mﬁﬁmwm?’wﬁaumqmﬁﬁﬂ AULANEIY
upesUluy cardiac telemetry Wazn15ia leads dana
dpinguszasdnisiiliseiensudananaznsdniula
yeaatin daiu wennafiu§ iR iy cardiac telemetry
sududasianuianuiintaiisafusiauoessuuuay
fiadfnuasusiazgUuuy s liaunsadonld fiada waz
whsedsldpgnamunzaudvuiunie

3. Central S
(signal proce:

(ECG viewing)

51U 1 wnufen1synauuaeseuy cardiac telemetry monitoring
(Mwdsznavlaufiiw)

sunvunstivinisaisinaiuaiulniliialoniu
szuun19lna (cardiac telemetry monitoring)
Tulsenzuia

YagiiumsAnauuazihssenufindnfvasnauluin
#aladauiAses cardiac telemetry Aldnsulssweuia
wialeTu 2 Anweus [Fud

1. Off-site central monitor \Jun15fAAUARY
Iwisala Tanld cardiac telemetry dwsugiheding
luszezlng uaﬂﬂasjﬂw%ﬂam (remote monitoring)®Y
Taufl central monitoring unit Fedeugiihseisnans
s Adeaugiisnarsne fiasiuszuuiasatng
581 (network-based telemetry) LAEDIIATDUAFNANT
W52 3eUuY mobile %38 wireless monitoring Tugiay
fdaulnild TaguiunsiihszSeanngudnatauazans
S FouuuiSyallfioaiuayNMTRRUALDWaTNALA
fie s frhefiinsumssnun lumediaelu (inpatient
department) WeaneTTRsEEaY (short stay unit) 7ifi
Aanundusipaihseinzilasiufindme lnpfingna
AufoEnihfindasiihseieazoelng nsa telemetry unit

YimihAdeauaduindisilaruninengesudeaana
Aa19 (central monitor) WiatAannzilawdufindanas
azvhmsusafsullsadmehivemafthefifianingy
AN95A1N 101819 LﬁaiﬁmscﬂLLaLLazﬂwmﬁarﬁﬂwﬁuﬁ

2. On-site central monitor Junsitlszienan
IW9ale Teeld cardiac telemetry wuu bedside %58
ward-based monitoring ﬁwmmaﬂizﬁma@ﬂwﬁ@mm
aanliilaTaspse sandsmsuszundlsluaaiunnsal
W1 LY rapid response monitoring Zumazgmﬁu
ez procedure-based monitoring uniILATI9sAW
I L N e e L T AV T b YO
wan Miprthevhiaansiala Sedasnisnisithsyielndda
Tugrenaddn nialuusunesdsuinainafiisianiz
telemetry unit Fefilnauisuuarguagiisfidasasiin
stisemnuRnUnGvendunitlanann 24 $1lue Fegty
nAaldsunsinesainmuaauininile nialiy
fihsluszasfidian Suilunlunadineinganiofvinga
WouszilanufiaUnd e sufinmsnsedulidihendou-
TrwihAenssutiafios 79 1Busoy o o Fenrshiaenu
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pauliFlatafsainfifadiAnies astiusasly
dnwauziingnnavsematpasymihdisiama Bhsede
auli T LazananaL W la D asdururshag
central monitor aunsagiayaluilagiiu (real time) waz
Foundsgenuiaindvpseauiinilafigndnifiu mawy

@

Az laduRa TN WeNUIATIA AR LIBELNTaLTEIEY

fovisflunsiiasasinmunaulnilivhlevfinniaoud
(cardiac telemetry)
sunaulsarlaurieansgaiusnn (American Heart
Association: AHA) T@frumLInIsuasi ot ed lunaisld
wsnefamuiinszTanaulniinileag1edaifing veusd
HaanansavinauniaiifainsUsyandnd (Ambulatory

wazwaunngauatia insgipnia eviuiioo

A1519% 1 nansiayedlunisfinmuiaziinseiveaulniiila

ECG Monitoring: AECG)121416 (¥ ¢fqdi

Class |

Class ||

Class Il

- Chest pain

- Awaiting Revascularization
- Post infarction <72 hr

- Post cardiac surgery

- Post RFA

- Drug poisoning known to
arrhythmia toxicity
(causing actual or potential QT
prolongation or ventricular
dysrhythmias e.g.)

- Drug poisoning known to

arrhythmia toxicity

- CHF

- Syncope

-Post MI > 72 hr

- Significant non-life-threatening
arrhythmia such as atrial
fibrillation

- Significant risk of cardiac arrest
or respiratory failure

- Post angioplasty, pacemaker,
cardiac surgery (stable)

- Tachyarrhythmia/bradyarrhytmia

- Pericarditis

- Postoperative patients at low risk
- Post routine uncomplicated
coronary angiography

- Chronic stable atrial fibrillation
or no sustained ventricular
tachycardia

- Terminal illness

(causing actual or potential QT
prolongation or ventricular
dysrhythmias e.g.)

- Sustained VT

- Mobitz type Il block or greater

- Myocarditis

UDANNNTINTLAVAMNINTUAINANUTULUTWD
Fo1aFud mMsTuunlaanisus Class Seasviaudnueas
ANuLEEsRsANUAnUnFunsRaniRnF lafidaeiise T
sail

Class | i LﬂuﬂajmﬁﬁmmL?imq\wiamﬂﬁ@ﬂn:ﬁﬂa
WnRnsemsfianausabin i ventricular tachycardia,
high-grade atrioventricular block #38017% ST-segment
change fidsEnduiiiowlaninian Sednaiisyieadu
Wi#lanuusaifinaias real-time Taguinasfinanu
waveform ags1naln sauBensiUapunlaswesdnsnis
wWiuiala 29 PR, QRS, QT/QTc waz ST deviation

Class I flungufioawnenuRnunfvassamneialaily

A39AT™ WU paroxysmal arrhythmia n3amsiUaguLilas

499 conduction Ailusaing 1udu MsEhseTadeaiy
ASBARINLI IENDDY rhythm Laz event-based moni-
toring MUVFUNNI9AATN

Class Il Tagi Lﬂuﬂgjm‘*?ifaim@fjmwummﬁ@mﬂﬁ
1p9AANMHF AT d Aymeaiin WiRpnsithseds
szpzduszrinensUszdliuamsfisslidaeu asfamnu
Tugn4 transition of care ﬁ%@lﬁammﬂaa@ﬁﬂ?uﬁgﬁw
AfYasuidpesiu msiinsnumuanusdusteiaiog
Wnanmsly telemetry Wudauad

msv‘hmmLﬁﬂaﬁﬂwmwwﬂﬁﬁﬂmazgﬂmeﬁuzw%
Alaludazsziuiinud 1A ADATATRUATZADLDNAS
hsedaarnsulanapgtamnuzauluneuua
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ANSWEIVIaN1eLlna (tele-nursing)

ASWELNaTNING (tele-nursing) ¥y AMsweLIa
uaznsHAeATIARaIRAUSAM LaTIAT LAY
guamdanalfnsauaNUIAIIINAITWEILIALAZANS
HReAsss Taeshszuudavanlilumstiuiang eilley
ANUsRABaULDITHATWEILIaelna”

WA cardiac telemetry nungde wenunadivhnsiii
Wseie Ainmu dyaeinaediie Inswmnizdanizns
Wuwawilasgesaiiins Taslinunseididansaindsiny
syuUsUasFeyamuning (remote monitoring)22 1w
HiAN5 ANNENITARNIE HIUANTHABUTHIRWIZNS
sansauananduluiniale Sinseinandulniila
uazmpUAUREIAEAnanLATaifnUnf THians
Mfugua vimssamsgihelunmyingaidoeiu UfiRn
Aelulsaneuansoadinfildusans telemetry unit
snansavhenuuuBaneu meldaaumsaifionanFeuuas
lAnannLIan2022629

UNUMTBsWEIUalrmMsiiissisnsialaduRadenz
Taalfindnsfinmuaduiniiilosiaadaud
(cardiac telemetry)

AsUFUENNGU cardiac telemetry LuAsLENsEd
maulilanuusdafiasudumsingulabenatinnuld
fpaninAUnRaILazANLaRANYBSHTY WENLNATIEDY
flanusiuassingn iwiilauazsnensanwiduwus
fudnwaizaaulniinala saudurinuenisudana ECG v
fudsmzinlauazwnsiwesanasay wu PR QRS, QT/QTc
1az ST deviation saugsanuaunsalunisUszfinainy
\F9au Lnaileawandulwiilafuaimsiasdayanadn
adnddumsaauaussldpehamnzay uanMATisedn
NYEANTIANN T RADULATANTALAFUINATIAYD Y
aUnsel [FuA Mshia lead n1san artifact wazn1siAtlaym
i pedunannauinuen1sinans nsUszanuanludiy
aMETINDW LassiaNsiAThe Az AaNT TS
dhsgiediUssanSnmuasUanasivgega layanansadiun

UNUINETIENN o upansNafiUfiifnuLsea telemetry
unit I&dsinlusl
1. unumdrunsUfianisweiuia
(Nursing- care)!¢172022:232628
1.1 seuLLASBUANUNSDUADUAISLHNSEIINAY

Anauaiulnilaiale

111 Fansedsmssnmueannnglunnsliou
wA399 cardiac telemetry A fipyavsyifianuduie
Usgidmssnuluafnuasilagiufiisdumsinfanis
Finansmeiala damuasmssnmilasuluilagiiu sauds
Tt msunsanmuaauinile ﬁﬁﬁy@ﬁwﬁﬂms‘%’ﬂm
VRN TUR DS UM DILAaTseWeIL1e Lpedumas
AUz MU Az s lag RN zsfingpenlw
AnvUndfidasnsiih@asudufiee Wi QT interval %8s
Sasmsuduialatingaidandnafismue Hudu

112 Yszfiupinns favsd anusnduluasly
winaufinagulninle waviannuaedihe DI
AMswenvialunisiihszisnngiladiuiasewazlddanu
wanzaufugiheidazsy

113 @LLaLmﬁmQﬂamﬁ pfaLAS B9 cardiac
telemetry Tngfiffunauiszanudae 1) wivuwasas cardiac
telemetry LUALADS wHuideyay1ad (electrode) wazsin
et Wi (lead) Wndusamsns 2) awmzdoudely
FYUDATVAREYI8M central monitor faAnsEUL e
udafion Tnumseerniounsaifladui winsiseana
$pyaz 20 pasdnsImsiwilasgauazgegauaeiae
weazse? 3) waeiiEThensudieingUsaed anuaday
wastdinnnstiiases cardiac telemetry 4) Lw3anfonita
Qﬂamﬁaﬁmwiuﬁwﬁagaym (electrode) Tagvhanuaznn
fanisdnpayuazi i gauze e fmsisliusts maramsls
fanudumnenafacisupanagadiazly gauze ukade
91u1 9 Apufia electrode 5) daany lead fiu electrode
Asdiany lead Jusdansznulyifindy electrode fau
F9fiALLNY electrode vusEiY 6) AnLEu electrode
pusLndeneinaaUielignsag @Tﬂgﬂﬁ 2
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g'ﬂﬁ 2 LEAYANSEALLNY electrode LUU 5 lead 1) LUy standard 5 Lead ECG system (1)
way 2) Uy EASITM Lead system (u71)
(MwUsznavlauiiew)

7) \Ban waveform Banlunisiiamu (fun lead Il %59
lead Fifau Lay/MEpmINzauR DA TidDIMSRAAL i V1
dindaemsiinenuanuiaunfivas Pwave Wud 8) fhifu
suseislildrniumiaensieaauiiilainanugniuesny
lead fianumsnzandvugiy 9) wu1ua cardiac tele-
metry ¥inA159@ atrial and ventricular rate, PR Interval,
QRS duration, QT/QTc wax ST deviations uiananan
Wi lanasRuinanininimladiadu baseline vaq
#ie 10) \aszuuuaafian (alarm) mananaueeyinns
hsededtheseazing

1.2 szugtilisyionazinauadulniisiole
ﬁﬂ? ¢)1720,24-2527-29
A

wennafldsuseunmns Ui Rnug uaihefling
cardiac telemetry fuuimelunsusaifinnaziinszis
aaulnHlavaadihestdaiias fil 1) Tufindaya
ﬂé"ufw%ﬁﬂanﬂ 11779 Usznoudae atrial and ventri
cularrate, PR Interval, QRS duration, QT/QTc tlaz ST index
LLazmamsém@ﬁuiﬂ%ﬁﬂammLLmﬂg'jﬁﬁ 2) aLafaaIL
waziihsyiennuinUnfvpseaniinilauaznouauns
fonsuIafion (alarm) mane 24 Falus Asaliinnie
#ladufindmgnsainsUasundaswaenaniniingla
?iawa'waﬂiwwia@ﬁw S1ENUNA IS Ui
3) ALARAANNANTINBILATHANNTIAWINEAAINITUINAN
AnUnfd Waneuaumsiisessuszazday 4) sesindoya
Wnsaaly LﬂaiﬁmmiﬂﬁmmuLLazLﬂﬂsz"iﬁﬁjﬂ’maﬂN@ia—
\laeriawenuna telemetry LLazwmmaﬁ@LLa PRI HIZEN
5) dszifluthoinafies Aneunanisasiansiaejus
mss’wwmma‘ﬁ@ua K1¢ (patient rounding) ﬁqﬂ’h”mﬁa
MakkulumsAnauaziinseidsimanay 6) gua
Uszfiufmilausnasiunisiifia electrode wasyaeulng

N 24 #aTu9 7) Uszifinanusndunislien cardiac
telemetry SaufuuwngnniuLazyfinslinuianue
Fo1sT Tnafidndaduasdnualsnus 8) As19apuaaIue
mema‘?uuwﬁwa@m%ﬁmmﬂm WasuuuaLag Liiad
U1 LFDY 9) @LLaﬁﬁmmazmmﬂ?m cardiac
telemetry uaznsantiugUnsalnganunzay

2. UNVIMAIRNITUIRISIAAIS (manager)

W14 cardiac telemetry ¥nwiinfifi aanuad ulwiin
#alengrwsoifiny Fuduunumndndainniiziale
WuRndwnziinnausafingie® msimsusmsdnms
Sasalus

1) Yzl T1A529Na ANTHISILAZANLIIRIY
1AgA5TAITANAUATEADAITADLAUDIAINANLTIAIN
(emergency intervention) Ly ASLANWEILIAYBH LI
YIUA ASLEaNLNNEr3 YL RRT LLazTﬁﬂwsaﬁuaiéuﬂwsL‘?mﬁu
M3t FineunUTR 1Hudu Wslinsdansdiie
duluageriuriaed 2) ansadiuayu Sansaaiunisel
andninwfigs saudenstidugingerafintane1uia
dauaftheifsndumsdsadiummssndumsiipuidas
vasndnlnilaiatisdndulanisgualusozisediy
Ieeehamanzas? 3) desntoyaiishdaasfihebidmihi
AiAentipmauyigz TagmsiisUuoumsdemsiidaauuas
Aseify T8 LA mMssunusfianues arrhythmia anuesiios
Uaﬁm@ﬂ’l’iiﬁ WazNansENusis hemodynamic WD
srfuayumsanFulaneadfinuasfiushw 4) Aneun1ns
Y5z unasnu WoaaruaIsweIUIalunisiingsd
aauniilatussozdanly Waamumuizausy ChieH
WUz DDIAISH e alarm waziisd
TumsilssTnthesiaifios WiaWnstl telemetry sanadas
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ﬁ'mxﬁummL?immm@ﬂw?"% 5) AseRilAURaUNRUDY
aunsaltelemetry Taudensuszdfinvandblaymmamaia
o (technical management & troubleshooting) 11
electrode nan ﬁagapmsumumﬂmsmﬁaufm a1g lead
#13e WUALADSEN N3O AN MUIIAMEAIASEULLAGRTNY
Judu Apusansuseauanuiudnsiitanssuianis
unngmsaffsuRasumMeTuna MmNy R
LATA LA I [ASUAITINISABIANTAUSEHEIAAIUA AU
6) nseififisndannsiiau cardiac telemetry wsilaifiiasas
wipuldeu Wafiunisamuunlfifiveseweiuia
AsiinsasaeaauAuaauaeiaLeE wazddensts
telemetry saufufiusnmsinannisiinssialaldfite
UaTuastlpeumsifn false alarm neomsudaiond lifii
AAeRATNZ 7) MsuaURINBNUIRRUWLNLNE telemetry
AsunaAMsyaulaeh U madunsineuszslng
NAguINae uaslisnmdafsduneuaddyfivinany
TunzmuUAf AISHALNINEATENNLEANNMTA AR
TafseUnd e TS uATAANISTUNILANITELDLS
8) syuTuadA I itayansliuins i”Jzymﬁwuﬁw LEUD
;jﬁmil,ﬁmwLLmuﬁ@Jmmiiﬁu%miﬁﬂugmmmsﬁ@ﬁu
Tamseaiin mugiuanuduen dumuupsmstigunsel vieil
ANTIRSATIMANAZIULUD AT NLTmINzaL ST
anAIz alarm fatigue waziinaNuusiug luasiihsess
TagamelussuuRnauszuslnafid o fuaunSuazaiy
dalnelunisutana

3. ammwmsﬁ]uﬁﬂszmmw (coordinator)
wenLna cardiac telemetry Wugunisuasiiuanan
ndw SmguagihglaghmihfifamuuazihseSeszlng
dawine udnfouliinfianuianUnfvasndulniinialad
AnAuABTIA ipiinfimsiAuuuyaswaseanininilas

'
a

fanasanasansapuwlassuumadiuulafio Sendudas
fivnwelunsipansfifivssansniw win s waunse
Tnsguasnmf e ldviuviaedi Tasdoasiuneiiia
vofihefiguariiylaynse®2® nynuummdlaua nase
auﬁamsﬁu@ﬂwuamsam% afisafuiinaeduiizn
funsshsnsonsliedasdamuaiuiniimle Wide
ANTALALUUBIATINY AR TIuTensincalsea N
wﬁwﬁaﬁuagu@m 9 ﬁl,ﬁ'mﬁm?ums@ uagUnsel el s
FOATTMIINENLNA telemetry Aufiumenunalumadiley
msimuaasinsranfiliunshnsdeudenandulinmla
EHIBHRERERIDR LI TagTufuusunuaslsmweuIad
ulneirualiudefidsrtoadusedula wi weuna
vofity uwndf&als wiadin RRT (udu s ligiels
SUA1SIANISTITIALEY

4. unummsidugliainug (educator)

wenu1a cardiac telemetry funumnmsiduganug
WinlHiAn maé“wéﬂﬁ@LLaé”ﬂm“?iﬂﬂsz?m%mw R0 1) Lzt
Tanusfiamziafiiyiazasauasiagefisswaias
Apiipaiiniasuas1e/nsduliiinmsisousuazg Lanuies
TeuA eugianslsn auRadnfuazeuddudadiiesos
Anenuadulniialeasfinniouil aSunsanudAyuas
mMsAnmuAAUINAilengesia i s Bt heLavan
ns1ufamsUfiifdaelinio cardiac telemetry Ang
FuneanuiinUnfivauaipeiufinadulniniala wu lead
mq@Lﬁmﬁmwa&nml,lﬁﬁLﬁaul,ﬁaaaﬂuaﬂﬁmmﬁLaﬁudﬁ
HEUAIUATDUAJH AADAIUFTULAADINTUDIALDS LTNAY
diaiAnanuiinUnd ipudalinenunansuviug (Hudu
2) WianusuAngiaradiiefiguagtiy (Hud dou
UszApuUaASHY cardiac telemetry nn56ia lead A9
FunnanuiaUnduazduansudadounniasas 35ns
uflndeumidasfumumidniu unanenssanis
diaiAnnzasialaduiadamnzsiiaene q auuiUfia
e ARt Y G e A S Gt e B L TR
@LLaﬁgﬂﬁm FIA5IUazUanAs 202

5. unummsiduglidAruSam (counsellor)
Wy111a cardiac telemetry 1ugfianusiAsdiu
Tsaala Sanuainsauasinselunsudanandubinmla
wazn1sannstislunzgndu waslanuthugyluns
¥gunsel telemetry FefiumumlunstidUsam LAl
saauashdthe A 1) fueiazand [dud S
Tumsuhfemsusng telemetry Msguashus nsdndula
AenfuiEassne q fifihensaanffitesds 2) we1a
ﬁm@ﬂ’mﬁq%’uﬁ@ﬁm@ua e lusaueiinsunsshulu
TSIWENUIA LA EIEWEN LA LA LA wiavnamsinsyiaay
mMsUszfingihessnsdinstiiesas cardiac telemetry
wazmsiA wnsaifinnuiinlni MsdaunadaaeuaaBiau
LazANIADUAURIADATI UG a1 MR afiunsdidle
\inANuRaUARmNUINUHUR AMsanmMsaaIuMTaignian
fafsaiazasdesaf s ildsunseuaiigeiuzons
3) wnngginsshe A T?LLENLLmﬂiﬁa’iumsYﬁm%m
cardiac telemetry saugisanusnusutiavsilunisty
LAFDIAADAIUATTIINYTHT LA Wulunsyfinis
1510594 cardiac telemetry Tunsuzi@saiu uwndglans
snwfidusiulumsiidusawAuneiuia unsdinsuia
HARAUWA M laTidufaunsa iulansnsiUanandn-
WA le 4) Lﬁmﬁwﬁ"jmmsmﬁammwméﬂ%agﬁ%’u
Ansaulduadmuazuuinienisliauiai e cardiac
telemetry 903 LATIEALALLEUD LS LININATTWRIHNAGD
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uAlliapnmapsAumMsURTRNY napnaumstAmUsnw
Peymdinfinnuunwsasuaaaiodis gunsel wazseuy

telemetry?®

6. UNUINAIHIBINITHAZASWRINT (academic and
development)

Wg1U1a cardiac telemetry AIsHANTHAINIAMNG
uazfinwe fesa Uil 1) mmitﬁmﬁmﬁmﬁuLﬂ%la\ma::
gunsel telemetry wag central monitor 2) ASB1ULLAY
wlanandulwiiiala 3) AMsusnissanisasailinn1y
Arlardiufindanay 4) wndguatunisiihseiinnedala
LARRAIIHIE B) mmg”tﬁmﬁumiﬁasﬁﬁmﬁugwmLLm
U IR 6) Tsaman1suazAssnAgIfuszUDRalawas
nanaLdan 7) malulad uazanudnniuewlnseltuiin
AL TanTnee q WaRansananumunzaulung
Farmuazdanlilinsefuusuniumsgua dafu wenads
msiEsumsiinausuaznundngastumsiananaulnih
lafuiuguuaziugs lapdundngasanzildsums
SUsesEdUUsEmAietng 719 i iR uinuzIawITLAY
WarnAndwusnaniisadasihundngesiuastiedin
ﬁuﬁugﬁuLLazﬁugﬂ (basic life support/advanced cardio
vascular life support) iial#aninsausmssnms wusinse
Aaaneiladiuindmisfinnaudeiinldesegadas
AISTIATWRINIAMUEINITALALIATUAITRARIUNADEY
ol IduA menunudTyng /fus puLATINATTININS
auagiheszuuileifinmsinmundulingleszuzing,
ANSNUMIULAZANTENEATTIAMEANUAIIsa TSR TR N
Wuvszannl lasdinsszunsaunsayieseazalluns
Usziindsraumsal nUnNANNIANNEINTaLarAsUH TR
Lﬁsaﬁuqﬂﬂﬁﬁ telemetry waz central monitor ¥z
dudflnavsuaslianugianweninasuinid Wanansaugus
Fp 0 TUINATTIUFLITUTL AaDAIUASTVILNIULEGL
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Abstract

Introduction: Health management in the 21 century has become increasingly complex, as health determinants
are no longer limited to biomedical factors but are also influenced by social, economic, cultural, and political
structures. Objective: This study was to present a conceptual framework and practical approaches for
applying social epidemiology to community health management through a review of academic literature in
public health and social sciences. Scope of Study: Integrating key epidemiological and social theories,
including Social Capital Theory and Structural Violence, to explain the biological, behavioral,and psychosocial
mechanisms linking health determinants in communities. Method: Synthesizing knowledge from empirical
research, policy reports, and relevant case studies. Results: Social epidemiology can explain health problems
and inequalities through social determinants of health, which affect health according to the eco-social theory.
This study develops a framework for grassroots community health management to support the design of
health measures and policies aimed at systematically reducing inequality. Conclusion: The developed

framework reflects the importance of community health management based on social determinants of
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community participation, and the enhancement of health literacy, which contributes to reducing health

inequalities and developing Thailand's healthcare system.

Keywords: Social Epidemiology, Health inequities, Community Health Management
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GEETN « Biological

- YuNTaan » Behavioral
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Abstract

Disinfection and sterilization are essential components of infection prevention and control in healthcare
facilities and are directly associated with patient safety, quality of care, and the reduction of healthcare-
associated infection risks. This article aims to review and synthesize international standards for disinfection
and sterilization and to analyze their application in the context of healthcare facilities in Thailand. The review
is based on key conceptual frameworks, including the Spaulding classification, guidelines issued by the
Centers for Disease Control and Prevention (CDC), the Food and Drug Administration (FDA), the World Health
Organization (WHO), and the Association for the Advancement of Medical Instrumentation (AAMI) standards
ST79 and ST91. The article covers the principles of risk classification for medical devices, the selection of
appropriate disinfection and sterilization methods based on device intended use, and factors that affect
process effectiveness, including pre-cleaning, disinfectant concentration, contact time, temperature, material
compatibility, quality assurance, traceability, and occupational safety. It also discusses practical challenges
in reprocessing complex medical devices, such as flexible endoscopes and respiratory equipment. The
synthesis indicates that the effectiveness of disinfection and sterilization processes depends not only on
compliance with international standards but also on the integration of manufacturers’ instructions, device
design characteristics, personnel competency, quality assurance systems, and the availability of institu-
tional resources. These considerations are particularly important in Thailand, where healthcare facilities
vary substantially in infrastructure and service capacity across different levels of care. In conclusion, the
systematic application of international standards for disinfection and sterilization, adapted to the context
of Thai healthcare facilities, can strengthen process quality, enhance patient and personnel safety, and

reinforce infection prevention and control systems in the long term.

Keywords: International standards, Disinfection, Sterilization, Medical devices, Infection prevention and control
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