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Abstract

Adverse drug reactions (ADRs) can occur following the use of medications for treatment,
diagnosis, and disease prevention. In general, ADRs are divided into two types including side
effect/Type A ADR and drug allergy/Type B ADR. This research is a retrospective descriptive
research aimed to determine the incidence, frequency, and details of adverse drug reactions. Data
was collected from May 2018 to December 2022 from the adverse drug reactions database of the
Pharmacy Department at Bangrak STls Center, a clinic providing outpatient services specifically for
sexually transmitted diseases and dermatological conditions. The data collection tool used in this
study was an adverse drug reaction recording form. The statistics used to analyze the data was

descriptive statistics including frequency, percentage, mean, and standard deviation.

The study found that out of 21,794 patients who received medication, 46 were new
patients who experienced ADRs, an incidence rate of 0.21%. Most new patients who experienced
ADRs were male (65.22%). The most common type of ADR was drug allergy/Type B ADR (70.83%).
The drug class causing the most ADRs was Infections (65.31%), with doxycycline being the most
common (36.73%). The most frequent ADRs involved the skin and subcutaneous tissue (53.23%).
According to Naranjo's algorithm, the probability of ADRs was rated as probable (62.50%).
Consequently, this research can create knowledge that supports the evaluation of the causality of
ADRs associated with suspected medications used in the treatment of sexually transmitted
infections and skin diseases. It also supports the surveillance and monitoring of ADRs among

patients receiving diagnosis and treatment for these conditions.

Keywords: incidence, outpatient, adverse drug reactions, sexually transmitted infections and

skin disease

UNi

81n15lifisUszasdann1slden (Adverse drug reactions; ADRs) WudsifUlsaisdunnuas

o =

sz T Fsenaintuldudeannsidoniiedne 38 uardesiulsa asdnseunstelan (World Health
Organization; WHO) lignd1iaannudn “ermslaifisUszasdainnslden” wneds Uiiseiidatulaslsl
drlauazndusunmeseuyud TnsiRatudeldenlummeund © msulsssamvesornislifislszasdann
aslaendnsuiadunaneussian eeiludouutsermshdfisUssasdannisldoroendy 2 Ussiam fe
2IN3UNLABAINATLTEN (Side effect/ADR Type A) Ware1n15uiien (Drug allergy/ADR Type B) @ 81019
laifleUsgaerannsldetanunsadamaidssnonss wu deat1sunissnwidalulsswe uia uiuiuueu

T5anenUIauIuTY N1 Wudunsefdie wasdedinle @



NIANTINYIMANTIVNNUALFUNIY Ui 29 atun 1

Journal of Health Sciences and Wellness aiitoFulidsna Usgdifiauunsnau - fquiey 2568 3

mMsisuisesennshifisusrasdainnisldenfinnunainuats futu nsliesieiedniu (Meta-
analysis) UszinAanigendni @ wui goiinmsalormslifialszasdainnisldeniidrenss Serious ADR) lu
fuasiiueulseruadniduosar 6.70 uanidudunsefadin (Fatal ADR) fevay 0.32 uenanil &adl
nsrIunsfidAresnuihsesaudasadoiuen Tiun msussifuseduanniazduvesennisli
Uszasrannisidenfuendiasde (Causality) fewld Naranjo’s aleorithm @ iilesannldaudeuasziinis

Jrunltegnawnsvany ©7

TsnRnsenanadusiug nuneda nqulsaidnseainauniegdnaunis drulngAndesiiunia
wadiustuauiifulsanienuiiiade lirandunmssumandesaaon mein vienemsdn v
Isenvdasefui Ui sdudaniana wienisanenenggnunzegluassd @ wufidedn “nulsa”
(Venereal diseases; VD) ﬁaﬁ;ﬂ’ul,ﬂ?{w%aﬂu “USARAFTNANATUNUS” (Sexually transmitted infections; STIs)
dhoghalsnfesemnanadusius Tiun §iEa vuedly wuedudion malsevoweunasvethimies unsduseu
Suaiuzna yanseuln wadman nedYenaen 11 nsfinnsemaznsiniddulsnausonsInnisin
FolseRasemamaduiusldanden Jaanie asfinndasing  wWu vues anv1 SasaRnemawadLTus
vanelsn (Wu §7ida mulsnvesiouasviednmies unaiuseu Fuetoasma yansould yadan) fe1nns
wanevnaRavils Wy una T du ya fade fu 12 Fafy Tunsemeinyilsafasomanaduius umduay
yAaNINNassaguIeddamanuiaulsaiimiandiglunsiddenensenirdlsainsemaneaduiug

TsARslY 57uD98 Nuaz YRR U

NATVNUNILITIUNTTU WU MTTeiFesensldfisUszasdannisideluuaunlsaiindonis
IAFUWUSLaZRIMIS (Sexually transmitted infections and skin disease 1%3© Venereology and dermatology)
ﬁ’JﬁLViqjLﬁumﬁﬁ’aL’%@ﬂmmﬂzj‘WQ‘Uixaﬂﬁmﬂﬂﬁiﬁi’famwﬁ’mﬁﬂ (Cutaneous adverse drug reactions; CADRs) %)
Tuftefifionsuansmediuwio wandumsiinngienislifisUssasanmslioissnm ADR Type B winiu
FandeiFesornisldfisuszasdainnslden (ADRs) luukun Dermatology and Venereology Tunnsau
Felaifisrsarunniin fegran1sidefin THun n13d8e9 Ganeva uazamy JenuguAnisaivesenis
LisUszasannmsladoniosas 14.10 uazwu ADR Type A Soway 52.40 U9 Laymsi98w09 Chandrashekhar waz

Aasy FinugAnisal ADR gelutiseny 16-30 U (Gowag 32.20) uazwu ADR Type A ¥ovay 26.08"7

ognlsfinn mAfeFesemshifisuszasdanmsldelundinlsafatemaunaduiusuasiovis
famuusnsatulunaniumvesmanmainwuazeniildluanuneiuiaty  fanmeunumadoriount
nuin GelitinsfnwgUAnisaiuaznsiuuneinishifislszasdannsldeilundinlsafindonaneduius
waimiluussndlng Tnemsidetdunmsdfodmssuuuuudounds (Retrospective descriptive research)
TugFuanuuimsiiinernsluifisszasdainnsldon el (Active case) luwsiagd angrudeyatuiin
91nsklfieUsrasAannisidenvesngueauadunssy audnisunndursinaiulsafadenianaduiug
Faduraiinlsededemamadiusuaziionds Mdeluimsnsesnuianzgtisuen luiukagiansvnis

o s A

lnefifnguszasdiiiontaUfnisaiveseinishifiaUssasnainnislden anuduazsneasidenvesoins



a '3 A o A
ANTENFINYIAFAIGFUNINUATH VNI U 29 avun 1

Aouditofulin

4 Journal of Health Sciences and Wellness Usgdifiauunsnau - flquiey 2568

LafiauszasAarnnslden ieneliiinesranudirluldlunisliuinig guasnut sz dauazfinny
n1siine1nisldiisuszasdannisidenluguisuuinisasiashuilsafndenunaduiuswas s

Tuanunenuiavsendinlsainren aneduiuswariimissaly

DyUANNLANE

91n15hNeUsEAIAINNTSIG8N (Adverse drug reactions; ADRs) #a188d 81015 NIUTEEIAT
AATUIZI NN NEdselurunUng wazlasunsusediukaindamnuduiusunisiden

LY 4:1'

grimvinliiAne nsliisdsgasd nuneds dngigmunedniuldlunisidiads vrda ussn Shw

~ Y ~ & s 0o 9 v a | 2 s ° = I -
watesiulsn viennuluthevemywdminliine nislifisdseasd lneivuadssiannsdnyidueni
AuSuuInsiasuannaudnsunndunsing wagenfigunsuuinislasuainunasiandy taun eusutagiy

gunuluTIol wazeauulng

' v
fal a

9IN15U9AB991NA51981 (Side effect/ADR Type A) #u188 9105 IAIUITAIANIAATUTENIN
nsshwseeturuaUng wasduiusiuauaudainiwndying1vesen

Y]

81N15uNe (Drug allergy/ADR Type B) nangfis oan1shifisUszasdniinainufisemnangiauiu

Yo33uMeseelasu luaunsavinglaanninaingrsnisadyinen

guFin1salvesenshifisUszasAannislden nunefs Swnugainsuuinisnelndnifneinislais
Usrasdarnnistenlugisnailanamisdaduiosay Weuiudwuduisuuinsimuniilasuenlu

Pralanamile lneivuataainutugiu

U6 AVINITIVY

1. ilomagliRnisaiveseinslaifiaszasdainnislden

2. WemAnudnarmeazBunvesonnisldfisszasdannnslden
2.1 Ussianaesennsilieusyasnannnisiten
2.2 wasiiuveseivilmineinishifieUssasainnislde
2.3 FeeuazngueniivinlviAnonslifsseasdarnnslde
2.0 NWULIBIDINNTINNIUSTAIAINNNT LT

2.5 szauanutnaziduretanishiieuszasdannnisiden
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A5AiuN1539Y

Ao A& av a 9 ) . L. ] a
N5 UUUNITIFYLBINTTUU L UUEBUNAY (Retrospective descriptive research) #alsiun 2

UNTIAN WA, 2567 BTUR 31 TuAL WA 2567

Uszynsnfnen giudeyaduiineanisldfisdszasdainnisldenvesnguaundunssy aud

MIuNNgUITNIUlIARRAENINNAFLITUS AWATUN 9 naun1Au WA 2561 DeTuR 29 WAL W.A. 2565
\A309ale3d8 wuutuiindeyaeinislufisuszasdainnisiden

NguRAI9EN ToyadunsuuINsNTen1sueaInITwanIeteINs liieuseasrannslden (Active
case) VOINFUNUNFYNTTU AUINIUnngUIsniulsafasenanaduiug Awddiun 9 ngvaiau w.e.
2561 fafuil 29 unem w.A. 2565

WNAUIINISARLADNLYN

1Y a =i

115UUININLARDINITTABIRINASLEEN (Side effect/ADR Type A)

,_\
ey md
[2))

e el

N
Qe Qe
® ®
ey md

e e

afu5uUsnsiinennisuiien (Drug allergy/ADR Type B)

Y d‘

o  a a Y] M v . = = a
NWiUUiﬂ’]iVﬁ%lﬁ%ﬂUhﬂﬂ (UnCLaSSlfled) i MEIAN VLZ,JZ,J"Uana‘VILLﬁmmﬂ’JﬂuLﬂEJ’JIEWUENEJ’]

u

3. Uoua
Y

e3°

dfiumsiineinishifiaUsvasd
4. Jayarunsuuinsiiinenislifisdszasiannisldenusuiiulagldinun Naranjo Wikaseauly

wi (Definite), seautnazly (Probable) wagseauanaagly (Possible)

WNAUINISAALAINDAN

1. ToyadunsuusnisnivseRemslufieseaseiau (History)

nsusauTndaya Welasin1539er1un133U5899385351N5IT8INAMLNTIUNISRAITUINS
Anwnideluau nsensiassagy §idelaadwuutuiindeyaemsluisssasdannisldeuasfuusn

srfinwiiolinszideya Inelndvnsuszdranundunssuuinsdsliegluiivide udfnaendeyanu

Y KU
13

wnagin1sAndenidilazinueinsAnioneen ngudeyatuiindeyaeinishifisuseasdainnisldenadly

wuutuiindeyaeinislifisuseasdainnisleen
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nsaTeidaya

v

1dlUsunsa Microsoft Excel lunsliasgvideyalagliatimdanssamn deil

17

1. FoyaniluvesuniuuinisnelniuazatinisaivesenislifiedseasAainnislden (Seway) m

lpangifinisalvesomslifiassasd = S1uuithesalmiiineinishinsUseasdlul we. Gy 9 x 100

Sruauginsuuimaomeiladuelud we. du 4

2. Us2Lana0301nsiisUszasaainnisiaen Yszliulaeldinasiniy Rawlins & Thompson @
Tuundu 2 Usslan fAe 91nsiadssainnslden (ADR Type A) wazo1n15iiien (ADR Type B)

3. wasfinvasendiviliAne nsldfisUssasdannislden

4. Foeuazngueniitliiineinishifsuszasdainnslden SuunngueniiviliAneinislais
UseaAn U Tovanuiisi® w.ea. 2565 19

5. ANYUzU9I0INIThINIUIZAIAINATIT8 TIUNINTIRIUTEaNANINTZ UL TBIZY093 MY
System organ class (SOC) Inglt Common terminology criteria for adverse events (CTCAE) v5.0 1%

6. srauanuitaziduresernislifisszasdannistden Wuanisuseduildanuuuusediv
Naranjo’s algorithm © druundu seaulduu (Definite) sgdutnagly (Probable) hagsgausnaayly

(Possible)

3YFIIUNTINY

v
a 19

N193988H1UN155U589338555UNTITEAINAULNTTUNTHIIIUINTAN BT LAY NTENTI
a15715gY WeoTul 14 SulnAu 2566 1@YNlATINSITY 12/2566 Yoyavedduisuusn1siingitesiu
NAeiezgnituiluaudyu suniasgiussesssunsidsluaussdvaina waznszsvdydadunses

Toyadinyana w.A. 2562 wazlinisdauedeyatuninsiy lianusassudmuvseouleawnieiigunsy

USNSLH

NAN1599Y

'
Y

1. Foyaviald wudn furfuuimatamniigudnisunndunindiulsafndomamediiusdiuan
32,300 318 {anuuimaanuedild$uen 21,794 518 Gowas 67.39) \ufinfuuinsmelnifiAneinishsl
flalszadainnslden Sruau 46 e Anduginisalvesernishificszasdainnisldendosay 0.21 fun
SuusmsrelndfiinenmslifisUszasdanivngifumenns 30 91 (Gevas 65.22) and 16 18 (Goe
ag 30.78) 929019 58MIN9 15-66 T 01gade 38.13+13.8 T lnevrsengiinuernmslifisszasdunniign Ao
439018 35-44 U (Fowae 23.91) 5098911 Ao 93987y 25-34 U uag 45-54 U (Foway 21.74) wazy9eny 15-
24 U (Fovar 19.57) muadiu Suiumsnsainisiinenshifisusgasiainnislden 48 wnnsal 91w

185NV AARB1NS I ANIUSEEIRNNNSIT8NTIUNIEY 49 $18N15 FaRS197 1
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M3197 1 FeyamiluvesfinfuuimanelniuaveifinisalvesenislifisUssasdainnislden

U ..
IBHE Vel 59 (%)
2561 2562 2563 2564 2565
ﬁi’wmwﬁuw%’w%mi‘ﬁwmﬁlﬁ%um 518 4,108 5565 3,697 3423 5001 21,794
SruufinuuinenelvsifiAnenislaifia
. bRkl 5 14 7 q 16 a6
Uszasn
guAn1salveseNslifisUsvasAannnisiden foway 012 025 019 012 032 0.21
umnnsainsinenshifiaUsyase wensal 5 15 8 q 16 a8
SrunusensedivhlmAnemsldfisUsvass 519015 5 16 8 il 16 49
LA
- Y1y 318 a4 9 5 2 10 30 (65.22)
- Y4 eald 1 5 2 2 6 16 (34.78)
a1y
-<15 318 0 0 0 0 0 0 (0.00)
-15-24 Y 518 0 1 1 2 5 9 (19.57)
-25-347 314 0 5 3 1 1 10 (21.74)
-35-44 Y 518 3 3 1 0 a 11 (23.91)
-45-54 ¢ 51 1 q 1 1 3 10 (21.74)
-55-64 Y 518 0 0 1 0 3 4 (8.70)
-2659 518 1 1 0 0 0 2 (4.35)
46
334 bRl 5 14 7 4 16
(100.00)

2. Ussinnuesenniskifisusyasaannnisiden wui ennnsldsuszasraulvaiduennisusien (Drug
allergy/ADR Type B) $oway 70.83 uazain13919Ag931nn1514en (Side effect/ADR Type A) wuiogas

29.17 Fapn5199 2

A5199 2 Ussvwesenmislitsusyasaannnisiden Usediulagldinasinig Rawlins & Thompson

U W.A. 594 (%)

Usznnanislineuseasdainnisiden
2561 2562 2563 2564 2565 N =48

21N15919LAL9INNNT T8N

(side effect/ADR Type A) 0 5 2 1 6 14 (29.17)

9IN15UNEN (drug allergy/ADR Type B) 5 10 6 3 10 34 (70.83)

33 5 15 8 4 16 48 (100.00)
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3. uwnasinvese v liAnenishifiaUssasiannislden wuin dwlngidueniigunsuuinisla
SunnaugmM g uesnauliaindonanAFURUS Seuas 58.33 T99adNNAD 1INETUIABY o wazi1uen
Soway 8.33 wenanidilasuanedtniiunnssy Suenayulng wazaseunsi/and Seuay 2.08 laenuid

wdwnsldladuiintoyaunasiunvesen Sevay 18.75 Aann3199 3

AN5199 3 wrasunvesen v liinenishdelsyasnainnisiden

4 U w.a. 59 (%)
WAAINUIVDIED
2561 2562 2563 2564 2565 N =48
AUgNISLNNEUNesnY 0 10 2 3 13 28 (58.33)
Tsanenunadu 9 1 1 1 0 1 4 (8.33)
$uen 1 1 1 0 1 4(8.33)
pANTUANTTY 0 0 0 1 0 1(2.08)
Sruenayulng 0 1 0 0 0 1(2.08)
ATOUATY/ QYA 0 0 0 0 1 1(2.08)
udlsudintaya (NA) 3 2 4 0 0 9 (18.75)
EReEY 5 15 8 4 16 48 (100.00)

4. Yopwaznguerinliiineinslifislszasiainnislden Suunnquaniivinliineinisladig
UszasrnudnyBevdnuieyd w.e. 2565 wuin nguenivinliiineinishifisussasduiniigafie nquen
$hwn1sfiade (Infections) $esaz 65.31 Inerduen Doxycycline undign (ouaz 36.73) 593831170
Metronidazole (§a&/a¥ 6.12) Benzathine Penicillin G wag Dicloxacillin (Fesay 4.08) nguevinliin
a1n1sbifislszasAsesanfe nquensnwiainisuinnanuianasnszgn Sevar 12.24 lnaiduen
Etoricoxib (fegay 6.12) uenainil lud w.a. 2562 wudi Fanduusms 1 e lasuenannunasiunideiv
A v PR a o 1 0§ Y a | I3 9 ° a .

Ao $uen FadugryanasdeinhliineinislifisUssasduseneuieendiuiu 2 $18m13 A Diclofenac

way Piroxicam fam151991 4

M19°99 4 FoeuaznaueviiiiAneMslifisszasdainnislder SuunnguenfiviliinenislifisUsyashnu

JEUTUMSNUAITIR W.A. 2565

' o U n.a.
NANY/W081 394 (%)
2561 2562 2563 2564 2565

nguen 2 Cardiovascular system 1 0 1 0 0 2 (4.08)
- Aspirin 1 0 0 0 0 1(2.00)

- granlusiu linsudesn 0 0 1 0 0 1(2.04)

Ng§uen 3 Respiratory system 0 1 1 0 0 2 (4.08)
- Cetirizine 0 1 1 0 0 2(4.08)
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M1999 4 FoeuaznqueniiiiineMslufisdszasdainnislder SuunngueniivilliinenishifisUssasdnnu

Iy AaNULSTIR WA 2565 (D)

L U n.e.
NaNY/Yo8N 374 (%)
2561 2562 2563 2564 2565
NguY1 5 Infections 3 10 4 3 12 32 (65.31)
- Amoxicillin 0 0 1 0 0 1(2.04)
- Ampicillin 0 0 1 0 0 1(2.04)
- Azithromycin 0 0 0 0 1 1(2.04)
- Benzathine penicillin G 0 0 0 1 1 2(4.08)
- Ceftriaxone 0 0 0 1 0 1(2.04)
- Ciprofloxacin 1 0 0 0 0 1(2.04)
- Dicloxacillin 0 1 0 0 1 2(4.08)
- Doxycycline 2 9 1 1 5 18 (36.73)
- Metronidazole 0 0 1 0 2 3(6.12)
- Moxifloxacin 0 0 0 0 1 1(2.04)
- Tetracycline 0 0 0 0 1 1 (2.04)
ngue1 10 Musculoskeletal and joint diseases 0 3 0 1 2 6 (12.24)
- Etoricoxib 0 1 0 0 2 3(6.12)
- Diclofenac* 0 1 0 0 0 1(2.04)
- Ibuprofen 0 0 0 1 0 1(2.04)
- Piroxicam* 0 1 0 0 0 1(2.04)
nguen 13 Skin 0 1 0 0 1 2 (4.08)
- Mupirocin 0 0 0 0 1 1(2.04)
- Prednicarbate 0 1 0 0 0 1(2.04)
Bu 9 1 0 2 0 1 4 (8.16)
- Tretinoin cream 0 0 0 0 1 1(2.04)
- gn¥nwnds linsuide 1 0 0 0 0 1(2.04)
- g T 0 0 1 0 0 1(2.04)
- d@udsenaulu Paracetamol 0 0 1 0 0 1(2.04)
gayulwsuazasEsuanayulng 0 1 0 0 0 1 (2.04)
- ayulnsyn 0 1 0 0 0 1(2.04)
39U 5 16 8 q 16 49 (100.00)

*HUFuusms 1 98 TasuenyeanasdeamsliisUszasddnuau 2 $18n1s Ae Diclofenac wag Piroxicam
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5. &nunzvesenslifisUszasdanmslden wui nquendnuinisiaide (nfections) Taeiduen
Doxycycline wusmshifiaszasduniign fegraernshifiaszasd Toun duuns (Rash) il (Fixed
drug eruption) fla¥eazina Uanti (Headache) aauld (Nausea) e 3eu (Vomiting) 81n159autiumniiien
wilounsalviadiou (GERD) s84a9un@e Metronidazole faog1ao1nshiifisuszasd liun aduld oo
SAnvalutn (Dysgeusia/Bitter taste) ngueAvivliiAnenslifisUszasdsosasndo nguensnwieIns
Uaanduiieuaznszgn (Musculoskeletal and joint diseases) Ingidungueifiunisdniaudilailda
Wesaen (Non-steroidal anti-inflammatory drugs; NSAIDs) Town Etoricoxib, Ibuprofen, Diclofenac Wag
Piroxicam (19n81%n) fee1e1nislaifisusvasd 1aun dulusifieforzmauazunmeiie 4 awsienie

(Fixed drug eruption) fiu (Rash) A (Pruritus) susiu fann5199i 5

M58 5 dnuaizvetemslifisUszasdannisldenimulugudnisunmdunsdninilsafinsienaneaduiug

QGHERIG R anwazanslinlseasanng

nguen 2 Cardiovascular system
- Aspirin Rash maculo-papular, Pruritus
~gnanlotu ldvsudesn Rhabdomyolysis

Nguen 3 Respiratory system
- Cetirizine Swollen eyes, Rash

nguen 5 Infections

- Amoxicillin Rash, Pruritus

- Ampicillin Fixed drug eruption (Genital)

- Azithromycin Nausea

- Benzathine Penicillin G Rash maculo-papular

- Ceftriaxone Rash maculo-papular, pruritus

- Ciprofloxacin Fixed drug eruption (Genital), Oral disesthesia

- Dicloxacillin Eczema, Pruritus

- Doxycycline Fixed drug eruption (Genital, lips), Rash maculo-

papular, Pruritus, Rash, Bullous dermatitis, Swollen
mouth, Edema limbs (hands), Headache, Nausea,
Vomiting,

Gastroesophageal reflux disease, Dyspnea, Palpitations,

Lethargy, Fatigue, Flushing, Dizziness

- Metronidazole Nausea, Vomiting, Dysgeusia (Bitter taste), Palpitations,
Lethargy
- Moxifloxacin Dyspnea

- Tetracycline Swollen mouth, Edema limbs (Hands)
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M13199 5 dnvarvetsenshifiszasdannnisideinulugudnsunnduinainulsafnsenanaduius (se)

nNeue/Yoen anwazanslinsszasanny

n'sj:SJEJ’I 10 Musculoskeletal and joint diseases

- Etoricoxib Fixed drug eruption (Genital, Wrist, Lips), Rash
- Diclofenac* Fixed drug eruption (Genital)

- Ibuprofen Urticaria, Pruritus

- Piroxicam* Fixed drug eruption (Genital)

nguen 13 Skin

- Mupirocin Pain of skin (Burning)
- Prednicarbate Pruritus
5 9
- Tretinoin cream Pain of skin (Red, Peeling facial skin)
- 13w linsude Rash maculo-papular
- g Lo Rash
- dauusenaulu Paracetamol Rash, Swollen eyes

gnayulnsuazasiaiuanayulng

- aﬂ,gulWi‘qm Fixed drug eruption (Genital, Hands, Feet)

“Husuuinig 1 51e lsueyafasdeeinisiulng (Fixed drug eruption) MeTuagine 97U 2 518015 Ae

Diclofenac L@y Piroxicam

6. SnwarIeIINTIURIUTEaIANNITIE Tnune N slUNUIEaAnINIEUUD T8I IR 19N Y
System organ class (SOC) Iagl Common terminology criteria for adverse events (CTCAE) v5.0 WU71
o1n1sldfisuszasAannisldensiusiedu 62 o115 daulnafusinisseszuuAanids (Skin and
subcutaneous tissue) maﬁijﬂ (Spvag 53.23) $99A4UIAD STUUNIUALUDIMIS (Gastrointestinal) Souay

14.52 wazszuuuszan (Nervous system) $988y 11.29 MIUAIAU AIRNT19 6

A519% 6 SnwaurBIINSlUNUsTasRaINnsloe SnunensldieUsyasrnuseuue IaIEUpes19nIY System

organ class (SOC) lagls Common terminology criteria for adverse events (CTCAE) v5.0

s 12 '3 v ’{l w-ﬂ. ifau
AnvazuasaINTRINIUsEasARINNIslgen

2561 2562 2563 2564 2565 (N=62)

Cardiac disorders 0 1 0 0 1 2(3.23)
Eye disorders 0 1 1 0 0 2(3.23)
Gastrointestinal disorders 1 2 1 1 4 9(14.52)
General disorders and administration site conditions 0 1 0 0 2 3(4.84)
Musculoskeletal and connective tissue disorders 0 0 1 0 0 1(1.61)
Nervous system disorders 0 4 0 0 3 7(11.29)
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A3199 6 SnwaurBIINSlfaUsrasraInnsloen SauunensldieUsyasrnuseuueJearees1enie System

Organ Class (SOC) Ingld Common Terminology Criteria for Adverse Events (CTCAE) v5.0 (sg)

U w.e. 594

anwzYaIaINshineUsTaInaInnsigen
2561 2562 2563 2561 2562 (N = 62)

Respiratory, thoracic and mediastinal disorders 0 1 0 0 3 4 (6.45)
Skin and subcutaneous tissue disorders 5 10 6 3 9 33(53.23)
Vascular disorders 0 1 0 0 0 1(1.61)
62
374 6 21 9 4
(100.00)

7. seauanudaziliuvesonishifisUszasdainnisldenainnanisuseidiu Naranjo’s algorithm
wuin seauinagly (Probable) u1nfian Sesay 62.50 sedape seAUa1aLlY (Possible) wagseaulyuy

(Definite) ¥oway 27.08 wag 10.42 ALENU F1915197 6

A5199 7 seauanutazduresennmisldiissyasrainnisiden Tinanisuseidiuain Naranjo’s algorithm

- L - . U w.a. 594
53@11ﬂ')'lllu'lf\lzL‘Llu‘ua\ia']ﬂ'ﬁ‘llIW\?ﬂizﬂ\iﬂ

2561 2562 2563 2564 2565 (N =48)

1M sn9LAEsINATLYeN 0 5 2 1 6 14 (29.17)

- szaulaui (Definite) AZLUUTII > 9 0 0 0 0 0 0 (0.00)

- sAuUnaglY (Probable) AzLuWs 5 - 8 0 2 2 1 5 10 (20.83)

- 52AU199zlY (Possible) Aztuus 1 - 4 0 3 0 0 1 4(8.33)
2INTTUWYN 5 10 6 3 10 34 (70.83)
- szaulaui (Definite) AZLUUTIY > 9 0 2 1 0 2 5(10.42)

- 5AuUnaglY (Probable) Aztuus 5 - 8 4 4 2 3 7 20 (41.67)

- 52AU199zlY (Possible) Aztuus 1 - 4 1 4 3 0 1 9 (18.75)

48
59 5 15 8 i 16 (100.00)
2AUTIINANITINY

M93ded wud furuuinishoundlédduendsiuiu 21,794 98 Wugunfuuinismeludiiie
p1n1skdfeUszasAaInnisiden 31usu 46 518 aURn1salvesenislifisUszasdannislidenluaud
mMsunmdunsdnsnulsandomanaduius Andudesas 0.21 Faunnssannsideves Ganeva wagame
1974 Clinic of Dermatology and Venereology ‘17'1"W‘uqﬂ’amia}uaqmﬂﬁlajﬁaﬂizmﬁmm’]ﬂ%m%aaaz
14.10 oraflesnndumsivteyaludieiiusulsmenuia (Hospitalized) Iaiilinug iAmsalgsnin egnsls

fmu §AITemnn1salinguRnisalvesennsiifisdszasdannisldenlugudmsunmdundng enasninany
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Juase iWlesangudnisunndunsdn « OaliusnmsanggUisuen luusasiansisns lifiwungUaglu
mngasuuimsiineinisldfisUszasAusniaissnisenaldidnsunissnwdinaatuneiuiady il

JoyagUinisaloimsldfislszasdanmsldendnitanuduaisle

Aursuusnisselmiiiineinishifiauszasdainnislden drulvgllunevieiosas 65.22
919iflaunnTugesregIadenalguisuusnsnsiasnulsadaneniunaduiusuazianded
L 6 (3 1 [~ o Ve | =2 ! a
Audn1sunndusiny dalvgilunavig vivlvdlentanveinislifieUszasalumayguinndnnandga
A9AARBINUNISIFEVDY Chandrashekhar hazaadz 7 Tu Skin and VD, General Medicine, Pediatric

Department LAgLANANNAINNTINEOY Ganeva wagaug ¢ AnveinshifisUsvasraiulnglumands

439918 905115uUINsiAne N shifisuszasdaannnisidenegsening 15 - 66 U o1giade
38.13+13.80 U lnegatongiinuainislifislssasdunniign de ¥a901g 35 - 44 U (Foway 23.91) azwiuls

v ¢ (%

Igunfuuimsdivgledluyieivasyiiug aennaeeiun1sideves Chandrashekhar wazame *” Any

q

a1nsliisUszasdaiulnglugiieny 16 - 30 ¥ (Sesar 32.20) unni1991nN15398983 Ganeva wavansy °

Y [y

insuuimsiinenislifislseasddiulvgiiengiade 53.3 + 1830 ¥

Uszuanvesemslifisuszasdainnistdenlugudnisunndunsiny dalngidueinisuien (Orug
allergy/ADR Type B) Sowaz 70.83 @onnassiun5198u8s Chandrashekhar wazamz 7 1wy ADR Type B

19 anvernisldieussasndulvgiduoinis

foay 73.92 UazUANAINAINNITITLVBS Ganeva UazAMy
T1aAgea1NN3lEen (Side effect/ADR Type A) 813l ngu1suuInisiiinen1stafgaainmslden
wu Aauld ondeu Yinfiswe Nloanislaluuse anunsanuls guisuusnisagnusuusenugideiileny

v
a2 =

PUANIDIUNINBINTTVBILSARLAVY Febulandundunsifiauseiiukariuiinenn1591aAe9aInn1s LY e

unasiunvesefivinliiinenslifieszasd drulvgidueiifursuuinislasuunangud
Msunmdu1ein 9 $evar 58.33 sraidesnanilediniuuinisinenslifisszasdazhendlasunduly
flaouneuiais uazufadeyaeinisldfisUszasdfiAntuliyaainsmanmsunmdnsu ietiosiuns
¥uening agslsfinnu wui indunsldldtuiindeyaveundsfiinvesenivhliiAneornslafissyasd

Joway 18.75 asnnlilaaeunudeyaangunfuuinsvseduduiindeyadsnand

! S 09 va | s o ' v Y | a 18) ] !
nauevhliAne nshifisUseasd duunnqueniutadendnued we. 2565 9 wudn nquen
) a & . I ' | N =1 o . . P
Shwimsinlge (nfections) lnetlunguendes fie ensialuAfiise (Antibacterial drugs) BaluanvnueenIs
Aremislifissgasdluaudnsunngunssng snfigasdewlieamny aenaqesiunsideves Chandrashekhar
wazansz 17 Fan15398999 Ganeva wazans WU NaNenARsHlAaLRsens (Glucocorticosteroids) Wuanume

vesenslaifialsyasdunniign sesawnde ngue1snwn1sinde (Antiinfective agents) ¢
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Abstract

Fostering positive intergenerational relationships between older adults and school-
aged children is necessary for effective elderly care in the community. This study highlights
the importance of developing a health care program aimed at enhancing children's
knowledge, attitudes, and caregiving skills in supporting older adults. This quasi-experimental
research was conducted to test the effects of the health care program for older adults in
community programs on the knowledge, attitudes, and care skills of school- aged children taking
care of older adults. A sample of 60 forth-sixth grade students of Baan Sang- Kaew primary school,
Amphoe Phibun Mangsahan, Ubon Ratchathani province were recruited and randomly assigned to
either an experimental or control group. The research instruments consisted of 1) knowledge,
attitude and care skills for the elderly scale and 2) the health care program for older adults in a
community program. The content validity of the instruments was reviewed by three experts. The
reliability of the knowledge, attitudes, and care skills scores were 0.72, 0.71, and 0.77, respectively.
Data were analyzed using descriptive statistics, Dependent t-test, and Independent t-test, both
paired and independent. The result demonstrated that the mean scores of knowledge and care
skills of the experimental group were statistically significant higher than the control groups (p< .05).
Obviously, the attitude of the experimental group was no statistically significantly higher than the
control group. As a result, entering the health care program for the elderly in the community
program among school-aged children taking care of older adults can promote knowledge, attitude
and care skills. Therefore, it is recommended that personnel undertake this program to improve

knowledge of school-aged children and foster older adults at home.
Keywords: Caring for older adults, knowledge, attitude, care skill, school-aged children

UNi

' ¥
v =

gengdiwwalduiinanniunilan Tngannisalinggeeneiieny 65 Yruluduuilduiindiuiu 1.6

q q

e

Y 1

Wuduauialanniglu U we. 2050 @ Jagiuuszwmelve wWignadudsauiaseny (Aging society) aen
Wnduds lneandeyaadfiuszansiaergvesusendalng Tul wa. 2566 wuin Useindlve duszuns

91g 60 YulU Fewar 20.08 vosuseynsvavua @ vilvissmalnedrddaugeivegisauysal Janin

guas5ndl fifgeenefonas 17.47 vosszansviaiun Judnddinudgeengegvanysaliduiu dgeenadu

9 Y

o A

Soinfinsasukuassusianelagdsuidadidlunadenuinninnisiasuasis nsiasuwladanaazyin
Tialsaas 9 auun wu lselifindeies nsidsundawisiiueisual oradunaunainnisiiudae

N9519NNEM3 8013 ARNNNNTWABULUAUN UMM IFIANYaRULeY MsiUdsuLlasmudeay Wesanndu



a '3 A o A
ANTENFINYIAFAIGFUNINUATH VNI U 29 avun 1

Aouditofulin

20 Journal of Health Sciences and Wellness Uszddeuunsia - dquieu 2568

TonBuaviliggeeiginglaanas anuniagilalunuesanas uaseuaienaiadaymduiusnm
Auaundnluaseunsindyreienuanseiu uazn1sdsuwdasmuaityy) Jaee18e193slonsvasiy

3

Wnnrauaadauls MsasuwlasinadudululudnwusNdsuney widiaundnnieluasauasl danu

1%
=

sanudnlangIiunsuasulUanIsfintuiugaengaransoguaraieny eduasugaeenglisnmniey

< {j oA P S .8 & vLy (3) “{j v v sL & 4
LbUGEL TS UDIAUNIDUYEADAIULTDUNICLAAYULA ga1UN1IIU iyﬁﬂﬂﬁu@l@ﬂﬂﬂﬂ@wijﬂaﬂq ULUANWUN
= o o

a o £ (J a Y = & & dao
JUAIITEIU G]WU@IWSiV]'ﬁ E]’]LﬂE]WHaﬁNﬁ’]W’IiGZNLUUWUVI’J'R)EJGNQJR]’IH’JUQQQE]’]QI@EJ‘U?%@J’]EN 1,800 AU WLag

drulvgjendeegivunsnaiu fnnudenisausn anuweilaldgua Yreaudiuén o Wes o sauis

Y

rosnsnaReiuaulunsouA?

9

nsguafgiongmsituaseundiiosstisiievyutazguatigeeny iesanaseuaindumize

fugrunadenunasiiugudnalanisaniudie faeenediulngIainedeegiuasounss daseigly

Y

CZY

asauaTIIndunesluazisunisatvanuainaundnluaseuass Jagdudnvazaseunsalvelinig

q

Wasuwlasnidunaeduaseusiaunes ualuiuisuununawsinuiy faeenguiseudomuniuniszng o

Y

luasoun$ 1w AldInsuasnildudne 9 nmsguaynsuaiu wazddymnisdearsyaqelunseunda Lin
aulaidilaiu @ iR lgmenuduiusseninadaiongiunnfoteu dwansznudesiinisuaziala

YosigreenuNle naanizegrsdudainnisiiuthendenishiyaraluaseuasiudisguaiuiu ©

Fansivgrmeneegluaseunsidmaldsuinseviauafivennnidfedgenguarialiinujduiussening

Y

Juluanmuindeuveaseunds ffanssulidaeenauasiinioiSouanunsoldwsuiuwaziinnisaieen

anudilanisdsundasiionsezintulugaseny ©7 visldnwanioFeuiinnudlalunsisunlaves

¢

N91Y el E;IIEJQEJ’]EJEJW%Jﬂ’]iL“LJaEJ‘ULL‘Ua\‘lﬂTL!Wi]GlﬂiﬁJ ‘Vii’e]ﬂ’]iL‘U’dEJULL‘U@Q‘V]’N?W\‘]W]8‘1/1'1/1’11‘1/1?’1’3’11121’111’13@1‘14

RURT)

ﬂ"liﬁ/l’]ﬁﬁ’]ﬁ‘ll@ﬂi%‘iﬂ’lﬁlaﬂaﬁ maa'ﬁummaﬂmmaa L(ﬂﬂ’JEJLi&lu@’]f\m@\‘iQQQBWQIUWWUU’Jﬂ LLa%iJHiJ@J’@\Wlﬂ

fugaseny szduandiladymuasanusenisvesiaiengasinlugnisquadgeengvaneay ¥aeln

]

Ageenglasumsauameanusnuasientald limathhanauluaseunsh neluaseuasiiduiusniniifse

v
a e =

fufaeiligeensfaunmindiitu @ mefusatvayunnaseuasiligegiimseonddamesnniy ©

3

waynsbisuaivauunsdinuivzdiglinisouadgeenefiussdnsnmundaiu @ wnduiseu ey 10 U
i1 12 U udwestaidinaeulans Jslianueeinioeniiu eentlnvinuelug 4 desnisviiAanssusing 9
Meaues Sngnanieng 4 Sseidsuuaziuinveaunuedldfvu wndsaunsadiladeuusssy Wilawena

o (10) =, & | o oA v v v R o ada 1w
VBINTIINTENN ﬁNL‘lJu‘UN’JEWlmiJ’Iiﬂwmmz AT NNUNIDWRAIUINAUAAN E)E‘\le:]\imﬂiﬂ LW%W“LUu‘U’N’Jﬁwm

¥ 1 ] LY

mnsilndBatunsounsiuaziuilsaseunsh mndestastisnani wnidhgSosudeazdamnuiduivesiaies

o o 1Y)

finnudnluvesdies naansdase lddesnisnismivay wazdnazidowasliniuddyiunguiiion

1INNTIATOUAT @QUUﬂ'ﬁiﬁﬂ’J’]&li LAZAITASIAUAR d 'a;ﬁyqawaﬁwﬁuﬁﬂi’aﬁau wPIWEI9ANUSA

]

o sala

Ay Hremdedatunariu aieszaunsaliiflunsquadasenguazasnaonassliifniisndnvaliia

diauladuieguuasJodlnesold



{ o A

- ¢ y
ANTENTINYIAEAIFVNNLATEUNIG Un 29 atun

Aouditofulin

Journal of Health Sciences and Wellness Usgdndouunsnay - dquiey 2568 21

PNUUIAANITSBUZVRIUGH (Bloom) nanalidn maisews nuneds nsimunvinwematygyives
fiFouiunszuaunisAniiinisdadiduilutuneuanseduiiugulvaufssduiidudou Tnsuus
nszuIunsandu 6 szAU Aa 1) N139Ad1 (Remembering) 2) n13tdnla (Understanding) 3) msussgnsild
(Applying) 4) AAT1¥% (Analyzing) 5) Useiiiuwa (Evaluating) kag 6) N13a319853A (Creating) vinlwns

daieSumsnaunanyg (Knowledge) viruai (Attitudes) iawmngAnssu (Practices) vouwiSeusiUssdvmmnng

Y
[

winTeiseulidnuasnisseuinduiuneu Buannssuduazandideyaniugiuiie 9 ealdisnisviesdn
wasnuuasiawanudlaluddilaitens Wedilafudrasiuiianuituluvssendldluaniunisalasa

WaniswauvinweAnidiasier wenuee Wisuiisudeya Useidliunadeyanseliniudniiu n3en1s

Anduladn Anuinlasulugnieswiemunzauvsell wasfn3suasiassAadudainanudidund M 9an

o
[

N13NUNIUITIUNTIULNITUTEYNALTLLIAATEY Bloom Wiaaul KAP samnieseulunistieding
#ug U (Basic Life Support: BLS) ? uagnstesiunuedldlvauur 2 feamud azuuuaiug vauaiuas

inwevaafniosoundalasuluswnsuinunTy

e lUsensunsguaguanggeengluguvusioninus viruaf uazinvenisauavennniadey

1%
Ya v

Nouwargeene luaseliifelduuifnnisiseuivesugu P daldiauowuifnuagduunissanisitouives
yArald 6 seau uazldiwifn 11 9. vasdinnunewuaivayunsaiwasuguan (aaqa.) Jausznauly
Mg 1) 919113 2) 8171 3) BENANGINTY 4) BNy 5) Uaeniing 6) 815unl 7) BFLIN 8) BURU 9) 9I3TE

Uaaaz 10) aUFug 11) swian Jeazuiiulad luldsunsunisguaaunmiaetyiinseunaunisguardgien

El q
¥

wuUesFTITIFLIn1e dudnla dsen uardnidnna tuisiaaua T invesigieng iRy
139 Y aganmsquadsiunarfuaztoiiuainsanufioelsluduiusnmseuiadinfoiounasigeengld
19 Jysunsunsguaguninggeotglumurueninfodsuiasvhlfidn toifounasdgeenglfiansaauin
AuiBoemssietu haewmdedtunasiy lunsduaiumudiniusiinluasouns Ssavlidniivirund

Mdsagaeny dauiaunsatrluuiiddedaengls dwalvdgeenglunseuatilasunisquanisduasy

guAMNeLazauNINIRTigNFeImvIzaNsaly

U
TUILEIAYDINTTIVY

1. WsIeuifisurwdsnziuuniug el wasiinwenisguadgeensveiniviSeussninangy
VIABBILAZNALAIUAN
2. diaweuiisuanadenzuuuaiug fauad uaziinurnisguaigeeisvananisdeulungy

YINADITEININADUNAABILALUAINITNAAD

HUNAFIUVBINITINY

1. pzuuuAng viruaR uwasvinvznsguateadinioteulunguveaosganininieieulunguaiuny

2. zsuuNg ViruaR wagiinwemsguaveannivSeulungunnaemidinsvnassEenitneunisnaaes



a '3 A o A
ANTENFINYIAFAIGFUNINUATH VNI U 29 avun 1

Aouditofulin

22 Journal of Health Sciences and Wellness Uszddeuunsia - dquieu 2568

A5AiuN1539Y

'
=

= ::v Q,‘, < a v . . 1 | Y 1 [ ! A
MIANYIAIILTUNITINENIMARBS (Quasi-experimental research) LUINAUAIDY10TU 2 NAN AD

NAUNARBILAZNGUAIUAN TANDULALNAINITNAGBY (Two group pretest—posttest design) NRUNARDY

PREVN

VLﬂiUI‘LJiLLﬂilIﬂ'ﬁﬂLLaﬂ%ﬂ’]WNﬁﬂ@’]EJI‘U‘UZJ‘U‘L!‘U@QLﬂﬂ’l&lLiEJUV]ﬂLLﬁNﬁx‘i@’] Elﬂi']\‘i‘lm muﬂaummmﬂﬁ

VI
Audiseanisguargioigluseiviavnuiuaznadnuiitdedes Finfuaseuniinarnisaiiaasy
guam Toanlunisaniiunuide 6 dam

v e ' o
v a A @ v a a o v = v

Uszwnsuaznguiiegne Ussunsildlunisinuiassl Ao windeBeuiimdsdnussduty
UseonnunDi 4 5 waw 6 lsadsudssaunwiluaaiuiisinefiyadiiamns Smiaguansidl ey
msAnwiluaiaiFeudl 1 Insfnw 2565 naidennguineenslgfivunnudnyazYeInNguRI0E19 Lot
lunmsdintn fie meluaseunsivenguineteilgeengerdesiumeuarnguiegeaiiuszaunisainisaua

Hase1y uazlasunisBugeuaingunases uazinudilunisfneen fe ldaruisadilusunsulaasuniy
Anua gIdeldauinvunnguiiegidagldlusunsudnsag G*Power 3.0.10 Avun Effect size 210

[

mmﬁ]sJLiENU33?m%masumiﬂiLmiumﬂﬁmmimuﬁﬂLaﬂaﬂjuiuﬂﬂiﬂLLas’immﬂimmu WIAUNAAIUAYINA I

Q [ %

dunewdagil Jaminsesian 19 Auam Effect size =1.239, OL err prob = 0.05 uag Power (1-B err prob)
=0.90 1m6uu'1mﬂqu€hamq nduay 22 Ay Wedasiunmsgameniedeyangusedrdiauysaiuazgndn
oon Fafinvuanguiiogns Jeuaz 35.00 17 FAdeddluinvunnnguiiogne Wunguas 30 au saungu
fhegreianin 60 Ay Sunefyatitamns dainguanesid wau 15 fua duidendiuadeitmadu

Aavg9kuungu (Cluster random sampling) taenualnglng daiilsuseudiuou 7 lsudeu vinisduiie

¥
[V Y

a = A & ! [ = v o Y =& = va u
LaaﬂiiQLﬁﬁlu‘WLUuﬂq@J‘mﬂaaﬂiﬂLLﬂ INLiEJ‘L!U’ma‘JNLLm SUQLUUIi\TLiﬁJusU?JWEJI@ﬂ']ﬁ ﬂ\juua Y Ql@Laaﬂ

3

TsaSouthurindrsdadulsaseuverslemauiu Wunguaiuau ngumaasaiitniSouddigeonglu

o

AsauAAE 91uIu 37 Au vhnsdulaeduaain 91U 30 au nquAIuAu TunSeunilgeenglunseuniall

71U 40 AU vinsdulagduaan 31U 30 AU
wn3aslianltlun1side

o A A = % 2 % | Y]
1. LﬂSaﬂuaﬂi‘iﬂuﬂ’ﬁLﬂUﬂUﬂu%a%a A9 LUUdaUn1U Usenaumiey 4 @u IWLLﬂ

v
YY)

gl 1 wuudeunudoyadiuyana Laua e 81y seRutusey Iuiukgegluaseunid N5l

lsAUszdnfveEateny

v
dyqu b4 =

ﬁ')‘LW] 2 LLUUﬁE]‘Uﬂ’]lIFI’J’I&JiLﬂEJ'JﬂUﬂWiﬂLLaNﬁQEﬂEJGUENLﬁlﬂ’JEJLﬁEJuV]N’J%EJﬁi’IQSUULEN LRGRRLH

)
savmn 15 4o Thdennou gn/An doas 1 aziuu nougnld 1 Azuuu neufnald 0 Aziuy Azuuudy 15
AzLUY Mvuanaeiuniswleruslunisguadgeengdu 3 seiv *® fe szduties 0-5 AzuuY szRUUY
NA19 6-10 AZWUY UAZEY 11-15 AU

dwdl 3 wwuasunutauaRlunsguarigeeny Agideasietues Twau 15 9o Wusnesuszsnuen

(Rating scale) AruAniufutanuty o Medennudeuin (Waguuu 5, 4, 3, 2 uag 1) Tunsdifidiudae



o o

a < = A
ANTENTINYIAEAIFVNNLATEUNIG Un 29 avun 1

Aouditofulin

Journal of Health Sciences and Wellness Usgdndouunsnay - dquieu 2568 23

wnigrauiadesdian uazdeaudeau (azuuu 1, 2, 3, 4 uag 5) AzLUUAL 75 AZWUY WUITZAY

(9

Vimuafoanidu 3 szau'® fie sedudn Azuuwedy 15-25 seAuUIunany Azuuueds 26-50 uaz sEAUES

ATUUULRAY 51-75 AzLUU

v
dYJQ‘U ¥ =

ﬁ’J‘LWl 4 LLU‘U’ﬂE]Uﬂ’]iJV]ﬂUuﬂWi@LL@NE‘NEHEW]N?‘\]EJ&T]NJULEN 911U 10 98 LUUNW@?U?uN’]ﬂMW

a va

(Rating scale) &1 5 @aLden 5 Azwuy Ao YAURMduUszar (UHUR 7 Ase/dUn9) Azuuu 4 Ao

a va

UfURvesATs (TR 5-6 ady/dumei) avuun 3 Ao UfTRu1sass (WFTR 3-0 ady/dunn) azuuu 2 fo

Ujuauu 9 ase (UHUR 1-2 ASy/dUnW) war Avkuw 1 Ao LU un (lmﬂﬁlﬂgummﬂiiuumaa) N9

1

UfURseRaeny Azuuuiy 50 Azuuu lnsudaseiuineensguaseniu 3 sedu '@ fe szdusl Azwuy

]

(%

LQ%U 10.00-16.66 szAUUIUNAN ﬂ%LLuuLagﬁJ 16.67-33.33 LaSITAUEN ﬂSLLuuLﬂgﬁl 33.34-50.00 AZLUY

2. insesilefldluntsvnans Ao IUﬁLmimmwLLaasumwmaﬂmaiuﬁumﬁummmmaLsauwﬂu,a

ep

o1 %q;:i Jelanmun IWEJI‘ULLU’JﬂﬂﬂWﬁLiSUE%@QUQN “ZNIWLﬁ‘Ll’e]LL‘H’JF’]@LLﬁ%‘ﬂ’]LL‘LJﬂLﬁENﬂ"IﬁLi%JUEGZJ@Q

yanald 6 szau "? Saudunuifn 11 9. vesddnnunamuatvayunisasivasuavan (aaa.)

9

[y

Uszneumefnuiienats vilsde Muasanuidenineitesiunsguanazduasuguainggees lnsiden

YA o

LuammummmmuamumeaLiaumvmmamwumauLﬁuﬂ,ammmq fAfoidomandnuunuianss
mai3ous Tnsusianssueondu 2 dunou 1dud suseudl 1 dafenssudfoRnmsiolfnguidwangls
fiau3 anunlalunisuon 'aﬁqamauawmuﬂﬁﬁm sofateny Manlun1sdaianssy 2 u 9wy
12 Halue Uszneusne Aanssuil 1 mIwaniAsuussaunsaissninsinBoutuggsenylneliiggeenguen
3o U RgfUNMsAsuLUastususing 9 vesigeeny daymuazaiudesnisuesivgseny diu
tndeulsiuoniaszaunisalnsguadgeeny lnan 3 $lus Aanssuil 2 msussereaufifesduns
WasuwlasiiRatufudgeengieduinenie 3ala orsuniuazdanu e 3 42lus Aanssudl 3 msfin
MNweN1IALATIAVAINNNLUALEUNININVBEEIR1Y M1Unan 11 8. Ingnsaidauazaidndeundu
tniFeududfuilnujod deasdisodudusadiu Wauugiuasadumdsluniswin e 6 $lug
Funoudl 2 \umsiaurinurlunisquadaeorsfaduianssud 4 dnufoanisquaguamigeeisiitay
auea Tiun Maguaggeengiiusiane Ussneuse FesenmnslagnisAnuyeivnssiuiu msoonids
melasnsiiuseuthuneudiilesuonmausavduas fulaeniing quaiesnanss Jaanglnenisinviu

geongdeninnewdiueu wazisesgufmelaenisiivdnvesilussideu miguadgeergiuiala

]

e

Usznausmign1sgualsesesuallaen1stnaiuyaaeisewing 4 luusagiu Sesusdisnlagnisvitfianssy

S Fesrusugunndlalagnisnen waziseen1sLaLauIen warludamii 2 uay 4 fiduashinny

walaglviiniSeuveniaUsraunisainisguagaseny uazidelvausnw duvu vmddla

N13A5EUANNINATRWB Y FITeuuuasunu Vil ¥eIvgiloUseiliuanuaenndeIes
Farnuiuienuuazranuseaianisiseus lnen1smeaviiaiunsadiaient (Content Validity Index :
CVI) duunaaeuidideagguseiliuniinndinsenanunsadaionsiede (-CV) Jad1aiuiia 1-CVI

111N731 0.80 WarANUATUTLTaMITRUU (S-CVI) windu 0.80 USULATDANNIUAILTBLEUBLUY kazu by



o

a s = al =
ANTENFINYIAFAIGFUNINUATH VNI U 29 avun 1

Aouditofulin

24 Journal of Health Sciences and Wellness Uszddeuunsia - dquieu 2568

naaeslifunguilndnondefiuiioens $1uam 30 au uazthuAmudetiuwuunadeUALS WAL
Bosiuse KR-20 ldAanuidesiunindy 0.72 anudesiulagismerduyszanssarinvesnseuuinves
WUUABUAINYVIAUARNITOUAL A0 L LT LUUUTHIIUTINYEN1TOUANEI01Y Windu 0.71 Uag 0.77 mua1siy
namsUsEIIIUAAMINEaNvaalUsuAsINsguaau WA glugvy Taefismamuiidisnumsnzay

agluszAunnn FIIBUTULALNUNNTTARINTTUMLTBIANB LY

ATIRARUAINATINNEMvelUskN T TnstuaunsiafanssululvEnsnandidiu 3 v

U5ENaUMIY 81913INEIVIARITEIVIYAIUNITNEIVIARUITEYNTY T1UU 1 YU 919158ne1U1a

= v

Aidemgiunsmeraiinuey fesudnag 1 viu 0191385 3nmasnumsguagiaeeny 1 v asivaey
AunssueMmuAr AT ANTEsTURDY SrEzna uarnsUstidiuna Tasnisvaaeuddadaam
AsImLLEem (Content Validity Index : CVI) 1éen 0.82 msdnwamudululdvasnissniudanssuly
Tusunsu (Feasibility) vestUsunsufiiamni feomsvasawihfundusegiadniodou Smiaguamusi
$117u 10 AU egarmNzaNriiomuaznal Tuisdaunnimieguassn udhanudludeuiiay
ALIUNTITERI

(9

n1siiusausImdana nat9nlasinisidelasuniseydfsusesanamenssun1sideves

WNInedesvigguanveiud fIdevimilideiievesyginiuniusindeyauazidinugsiuelsaieu

Eae U

o =

Maadlsasey wasdduignsisameuiaduasuguA N UailotuasingUuisasa Lasuasidenlunou

[ o a v A

n13Aiun15vedlAsINIg wagrenIusIniietun1svinide andunisAndannguilunenunueiila

o

Al wariivinwavslvinguiiegawazasnudugeud13ide Junsunisnaaedvinseunguidimine

ManguneassaznguAluauneukuuasuaulaelitedudesuieisnsvihuuuasuany dunaaes Wingu

AU

naaead1funsineusuaufanssuvedlUsunsuNsQuaguEasengluuy 91w 2 Ju (12 93l

[

o & o A a A = ¢ ' o %% o
MU IUN 1 NANTIUN 1 ﬂ’]iLLaﬂLUaHUUigﬁUﬂqimigﬁijUﬂLiEJUﬂ'UQ'aﬂﬂaqEﬂﬂEJIMQ%Q@’]Q‘U@ﬂLaqLia\ﬁiTJ

v [ !

auesfgInuNIsasukladluiueing 9 vesdaseny Jymuazanudesnisvesivgeeny dmdnseuln

venialsraunisainisguargeny 1dia 3 $alus Aanssud 2 nsussereanudingtiumsiuaeunlasi

v
[ o

Wnduiugasengviaiiusnmie 3nla ersuniuazdenn 1daan 3 9alue Jui 2 Aanssud 3 msiniinwenis

AUESHgUAIMNBUAFUAMIRYRINE1Y munan 11 8. InenisanSauaraisndounau rdnSeudugiu

Ya o 1 3

HAnufua 1dan 6 ¥alus wu Anufdinisauasiusienie adelninseuinuiaiieeniidenie
winrauiugaeiy aaulsesmsiangauiulgeeny iinSeudnuyemsdmiugaseneiuiuves

AULBY ABULTBINTTRLAAYRWNLIENA Larn1sRIEN NiIg1vRIaN NIAReNUARAfBLaY AN NIIAREUT

[y

gravhliiingifme msguasudsla fideasuuasiinuifidniEeulunsyaiudgeens Inglivan FMessage

9 AU

finaue3dedudusadiu Widuuzihuaziaundslunauininenisnandusuwazdnyulindieu 9 Ysuile

a wva 1

Iidlefiauuansmudamiu 1dian 6 Falus wu ndntdulbiinSeuldlnujifguaaunnggeenaiivnu

Y
o

suendufanssud 4 lnetdnSeuagldasdioufiRaswinnasilaludinUsedniu wagludUanii 2 uas 4

Ya v [

AIdgazAnmunalagliineuvenidiuszaunsainisquaaeny uazidelvia1usnw eafiuiuImig



{ o A

- ¢ y
ANTENTINYIAEAIFVNNLATEUNIG Un 29 atun

Aouditofulin

Journal of Health Sciences and Wellness Uszdndouunsiay - dquieu 2568 25

uilailywlunsufoaguaguangaeorgiiti. nieufulsimdusamainuiualdauiseunng {3
AnmnuiniSoungunaass WieUssidiunain dniFouanunsathanuiflaluugoalaviels nieslviduush
Tumsquariafuuazlridduvaitefumadaludunsii 2 uazdunsin 4 densu 6 dami {ideldagy
nsseuilaglvdnGeuldinavenanisguargeeny anunagila anuidnuaslidnSeungunaasuas

NANATUANABULUUABUNNANDNATY (Post-test)

3
a

n1sniingansvasd idaya n153deasslllasunisiusesssusssunTdelunysdmnuminende

Y Y

'
va v a o [V %

3199 auas19enll FelasunmsendAiiun 22 nua1ius w.a. 2566 1wNlATINTG HE 662015 dmsugidnsu

3

N153T8LAZIANAITUUULAAIAINEUEDUVBIAIDE19191591N15398 (Consent form) NEuRA78E197

1%
v

ynsnwiadell Ao Wintedeu udeyalasuuvasunudsldnnildndlase nsfnwedsdliifa
amudsameinuianmenarisla fifeUssaunguitegnuasiunases duasingUszasdlunisiide uls
Funoun1sinuide uaraunsavegimaduanaalinslinaonian doyamnifuduanuduuazazyhang
mevdaiafuanuife 3 9 WonduinedsBuseuuarliauianiiolun1side Jd¥unasesuarngy
fegvasunuluenasiugenidnumITeuazaniunmaiiusiusiudeya

nsaasendaya aun 1) Teyadiuuana 1AT1eilagnsuanikasnud Seuay Alade wavdu

v q

Weauuu1nsgiu 2) nsilssuiisudeyadiuynnavesngudiagiansasnguatgaialaiaunds (Chi-

square test) Wazadiafl (t-test) 3) WSguiluaus ruafLagyinyenNIsguALaeIenauLasndalaTy

[

Wiwnsulpeldadafidmsudoyanzuuuiliiludaseroiu (Dependent t- test) uay 4) lWisuifisumug

1 [ aada

ViruARLagTinyeN1sOuaLEIeIgioukarndINsiasulusinsuvainguatuauuazngunaaeslaglvaia

Y 9

[

dusutoyansuuuiiiudaseseiu (Independent t- test)

NAN1599Y

¥ ! CH a dl ¥ ! a v 1 ! ! [ a b
ToyaduyAAareItinise i1 wudl nguveaesdulngidunandg Sesar 53.33
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M19199 1 1WSeuLiguteyadiuyanaveIngunaaeLaNgUAIUA

. o nauneass (n = 30)  nguAUAY (n = 30)
dayanaly - - - - P-value
71U (F0882) U (So8a)

WA 796°
Mo 14(46.67) 15(50.00)
AN 16(53.33) 15(50.00)
a1y 872°
109 9(30.00) 8(26.67)
1137 11(36.67) 12(40.00)
127 10(33.33) 10(33.33)
Anadey (drudsauunnsgiu) 11.03(0.81) 11.07(0.79)
seRUTY .843°
Uszoufinwdl 4 9(30.00) 7(23.33)
Uszaufinwdl 5 11(36.67) 12(40.00)
Usvaudnuii 6 10(33.33) 11(36.67)
Iuuggenglunsaunia 7957
1 AY 14(46.67) 13(43.33)
2 Ay 16(53.33) 17(56.67)
fasengiisilsaUsz g 791°
Taidl 11(36.67) 12(40.00)
Y 19(63.33) 18(60.00)

a = Chi-square test, b = t-test

INMsIUTeULguAzLuLRbeAuS TiAUAR wagiinyen1sgualunguvaasLazngualuny wui

= =

lunqunaasinzuuuindenius Veuad uariinvensguaveunnieifeundinismaassgeniineunis

o o

neaesegildudAnnIEdn (t= -15.329, -2.654, -3.241 awawiy, p < .05) dmsulunguaiunuiazsiuu
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M15199 2 LanIN1SIUSEUTEUAIAERULRREAINS TIAUAR ULazTinYENITQUA Y0INFUNAABILALNEUAIUAY

NAULAYNIINITNARDY
. QRINVIEERN NaMARDY
AU — — t Df p-value
x (SD) x (SD)
NAUNAADY
AUAIING 7.60(1.45) 13.30(1.51) -15.329 29 <.001*
PUTIALAR 49.90(4.92) 52.67(5.96) -2.654 29 .013*
Fuinye 33.07(9.95) 39.67(6.01) -3.241 29 .003*
NAUAUAN
ﬁmmmi 9.57(2.33) 10.10(2.02) -1.944 29 062
FUALAR 52.80(9.48) 50.63(8.52) 1.153 29 .258
PUTINYE 30.97(10.45) 32.20(9.67) -.662 29 513

* p-value < .05

1NNTWITHULTIBUANULANAINYDIAIATLULIRREAINS TiAUAR ULaziinven1Tguaseninengy

AUANLaENAUNARRIlUNDULAENAINITNAADY WU ArAzkULRAEANSLAzTINYENTALalUNUNAaeY

v o w

geninnauauauegaiifudAyn1eadia (t = 6.939, 3.593mudRy, p < .05) luraziRgiuAAzLuRRY

N o

VirARlungumaaesgeninguauasegeifidudfyn1adiat = 1.071, p = .289) fwandlun1sned 3

M990 3 WARINSUSIUTBUATLLANANSYBIAIAZULUIRREANS VIFLAR WagTinyen15ua SEUINNguvaaes

WazNEUAIUAN
. NHUNARDY nguUAUAN
fAALUT — — t Df p-value
x (SD) x (SD)
NaUN1INAADY
AU 7.60(1.45) 9.57(2.33) -3.924 58 <.001*
AuTiAuAf 49.90(4.92) 52.80(9.48) -1.504 43.533 140
PUTINYE 33.07(9.95) 30.97(10.45) 97 58 429
NAINIMAGY
AUAYS 13.30(1.51) 10.10(2.02) 6.939 58 <.001*
PUTIFILAR 52.67(5.96) 50.63(8.52) 1.071 58 .289
PUTINYE 39.67(6.01) 32.20(9.67) 3.593 48.489 <.001*

* p-value < .05
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Abstract

Pharmaceutical care for tuberculosis (TB) patients aims to enhance clinical decision
support systems and reduce medication prescribing errors. This retrospective descriptive study was
conducted to examine medication errors, adverse drug reactions (ADRs), and patient waiting times
for receiving medications. The study population included TB patients who received care between
January 2 and September 27, 2022 (Phase 1: traditional pharmaceutical care), and between
January 2 and December 28, 2023 (Phase 2: enhanced pharmaceutical care). Data were collected
using a TB pharmaceutical care documentation form adapted from the Thai national TB control
guidelines. The collected data included patient demographics, clinical information, prescription
data, and waiting times for medication dispensing. In Phase 1, 309 TB patients were included. The
analysis identified two predominant types of prescribing errors: inadequate drug quantity (67.43%)
and improper dosage prescriptions (18.81%). ADRs were reported as minor in 12.94% of patients
and major in 14.89%. In Phase 2, 342 TB patients were included. During this phase, inadequate
drug quantity errors were reported at the level of 50.55%, while improper dosage prescriptions
were at 4.40%. ADRs were reported in 20.76% of patients, including both minor and major reactions.
The study concludes that enhanced pharmaceutical care tends to reduce prescribing errors and
also improves the detection of ADRs. The clinical decision support system is adaptable to hospital
settings; however, further improvements are recommended, particularly in the calculation of pill
quantities, the development of medication order sets for patients with complications, and the

application of inferential statistical methods in future studies.
Keywords: tuberculosis, pharmaceutical care, clinical decision support system
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NWALTE Wanlosawi 3550 4 s F 3 pyrazinemide (PYRAZINAMIDE ) S00 MG. TABLET 60 3*s

a2 T8 dwilinsewing 50-70 ke iy 4 ethambutol hydrochioride (Ethambutol (LAMBUTOL)) 400 MG f | 60 2:5%S
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RifAMPin may decrease the serum concentration of Dolutegravir. For adult patients, increase the dolutegravir dose to 50 mg twice
daily. Patients using the combination products Triumeq (dolutegravir,
labacavir, lamivudine) or Dovato (dolutegravir, lamivudine) shoul

na'lndgnsensianuuaden : HaanulwAansa :

IThe suspected mechanism of this interaction is rifampin induction of
UGT1A1- and CYP3A-mediated dolutegravir metabolism.
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- Ethambutol 7 3.21 1 1.10
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- Isoniazid 1 0.46 0 0.00
- Rifampicin 8 3.67 0 0.00
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- Vitamin B6 1 0.46 0 0.00
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muddiu wazlinuseau High 1sG titers Tuniliden B way A winusedu High IsG anti-A uag Anti-B titers Tu
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Abstract

ABO blood group antibodies (ABO antibodies) are of clinical importance which can cause red
blood cell lysis in the blood circulation. Environmental factors such as lifestyle changes and
vaccination may result in increased ABO antibody production. Therefore, the objective of this study
was to investigate anti-A and anti-B titers using saline agglutination and indirect antiglobulin in 110
healthy individuals who received the second dose of COVID-19 vaccination. This descriptive cross-
sectional study was analyzed using descriptive statistics. The results showed that blood type O had
significantly higher anti-A and anti-B titers of both IgM and IgG types than the other blood types. The
prevalence of high titers found that those with high IgM anti-A in the blood types O and B was at
30% and 8.6%, respectively. Those with high IgM anti-B in blood type O and A were 30% and 89%,
respectively. No finding in blood type A and B had high IgG titers, but high IgG anti-A and anti-B
titers were found in blood type O of 16% and 18%, respectively. In conclusion, the ABO antibody
titers among healthy individuals after receiving the second dose of the COVID-19 vaccine mostly
displayed low titers. However, those with blood type O were more likely to have high ABO
antibody titers. Thus, ABO antibody titers testing should be determined in blood type O,

especially, platelet apheresis donors and pregnant women for preventing red blood cell lysis.
Keywords: ABO blood group, ABO antibody titers, COVID-19 vaccines
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Aren Suilonninunaniigdon ABO firnsninmanuazdisedu ABO antibody titers figs fetunniride
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3.1.9.7 e muaszautuddgvingu 0.05 wazlddrgnsAuim Effect size aunalvigiviniu 0.5 A1 Power
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w3nsdiafildlunisnasgay wieslusuljisenisiniznguveaiiadenuns (Centrifuge HS12,
Kokusan, Japan) 819daiuAsgamnil (Water bath WNB 29, Memmert, Germany) &miugunasanaaeai

9MUNQI 37 DIFLTATEE UAZIATBAVEWANAT (Vortex mixer Genie 2, Scientific Industries, USA)
ad a o
39N157398

NISA3BNADEN VN1 TNNAEaAasTaz 2 Wi (2-fold dilution) A28 0.9% normal saline
solution (NSS) Funauusntd 0.9% NSS 911U 500 lulasans aslurasavaasd (Test tube Pyrex, Corning,
USA) 29 12x75 fadkuns 91u2u 10 vaen 9ntuiwataundiuiu 500 lulasans Tdaslunasausn uda
nadliidiumeAseRgwaNans wdnanataunileardlunasausndiuiu 500 lasdns liliideas

falunaeai 2 MUt lULUUREINUIUATU 10 ¥as A9tUAINISIIe A lnagwniy 1:2 Tuvasannass

wsn wag 1:1,024 luvaeanaassviaondnving

N13M5921IA Anti-A Uag Anti-B titers Ae3sviaaanaaauinsgiu “? lnga1dendnns fe a1
Tunanaund Anti-A agvhufAzonnznguivwadifindenunsvin A cells waglumatauniid Anti-B agyin
UfAsenmenguiuwadladonuniviin B cells ¥1n13m57am1 IgM anti-A uaz anti-B titers #9835 Saline
agelutination fen1sthnataufidentsudisiuau 200 lulasans ldadunaennaasvunn 10x75 Jaduns
Tnevidiuau 2 4 4ail 1 Fisihen 3% A cells ¥afl 2 Fistinen 3% B cells wapnard1uaL 100 lulasans
welidiu wddanaligamniveandunm 15wt deasunanliinluiugunafienuidaseu 3,400 sou
peufidneiniasdusuufisemanmenduresdindesunudung 15 Juni vnisgierunauazinge
UfAsenisinignguusgadidaidenias @1m3un15m39an1 166 anti-A wag anti-B titers ¢2833 Indirect
antiglobulin vhilaglénataindiiienraudasiuu 200 lilasans Taadluvasannasuin 10x75 faduwns T
yhduu 2 4 4edl 1 Faniien 3% A cells 4ol 2 Ruthen 39% B cells vaanarsuu 100 llasans el
iy uwdniluguiigamafi 37 esrwaidea Wunm 30 wit deasunadiluthudduu 3 adsie 09%
NSS freinesiiusuufAsemanznguueadaideaunsiinnuiasey 3,400 seuseuniiduna 45 Juni
adsanringlifian 0.9% NSS pananviaasmAaeslyivin ynsLNte1 Antihuman globulin (AHG) viaanaz
Fruau 100 ilasdns udnhldvhmsthusunauastuiindmiuuswenfisenmanmenduueavad daden
uns Inedsuvesfifingidon O avaaeu 4 yn Ynay 10 viaen USzNBUNIE MIRNTINNATEAULBS IgM anti-A
titers 97UU 10 %@ IgM anti-B titers 91U 10 1a0A I1gG anti-A titers 91UU 10 a9a Lag IsG anti-B
titers $113u 10 niaon Ty 40 naoasionu F3uvesiiTvyiden B wvinsmagey 2 Y Yaay 10 vaen
UT2NaUAIE NIATIINIAITZAUTDY IgM anti-A titers 912U 10 wasa IgG anti-A titers $1U 10 wian 94
Hu 20 ieensionu wardTuvesiduyiden A asshnsvadeu 2 un yaaz 10 viaen Usznausg MsmsIavm

ANSEAUTDS IgM anti-B titers $1u3 10 viaen 1gG anti-B titers $1uau 10 wiaon 521U 20 iaoanoaw
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N15UUTINKALAZN1TETUAT Titers Y89 Anti-A Uag Anti-B viN150uTInAIAULIVRUATE 1A
aznaEnMNLINIFILIUTBUdRNssWIAIEDN (1151991 1) Tner1ssav titers asidudrunduvesanie

evemaenanTendlinauInsedu 1+ Wedunamennan #*

A58 1 wanemstuiinuaufisennsimznguueasadidadonundlurasavaaes

anwazUjisenisimznguvaagadifindaauag FTAUAINLTS
dndosunumenguidudanszauuiuvildoudiou 4+
dindenununeznguduiounnelveg 2-3 fou 3+
dindeaununznguduioumnanaimansdou uaznataudanslao 2+
dindeaunamengudufourundn 9 uaznanaunu 1+
Lifinsinznguasadadenuns 0

msnenuUisensnenguuensadfindonunnsdananigniual

nsaAszdaya

Payaniluvesnguiiegialinneilagldadifdanssaun laun fevay Anade uazdrudsauy
WINTTI wazUIeuLlsuAINLANA1IYBIARR gD Y UBILAaY A IEOAAIBATHA One-way ANOVA fg

1Usunsu GraphPad Prism (Version 5.0 GraphPad Software, USA)

AATILVANULANAIIVBY Anti-A titers SEnINmMLLEen O kay B TATIENAULANAIIYDY anti-B

titers SenInamyidon O Uag A UATIATIENANULANGAIYBY Antibody titers ¥ila IgM wae IsG lngldadia

v
g

Mann-Whitney test Ingn153tAs1gAUanansnunldlusunsy GraphPad Prism software (Version 5.0

Y

o o

GraphPad Software, USA) wagimunsesuiied@aymsadai p<0.05

17

@

1A59NFITEUHIUAUTAIUYTOUAINAMENTIUNITISEFISUNTINE UNINGNABILEE AR UNTEAYTA
(8.1231/2565)

NaN158

nauiegslilunisinuiisiuiuionn 110 au Ssdulvjingiden O fevay 4550 sosaunie
vyjiden B Souay 31.80 wavvy\don A Yeay 22.7 dndlvajumavdsiesas 82.70 uazngueigindeusas
vyjidenlsifianuunnsirsiuetnaidedidnmisaia (p = 0.93, One-way ANOVA) Tngansdnsaanu il
Ao COVID-19 rould¥utndutlostudad 1 $1umw 49 eu Anliudosas 44.50 Usznoudediiaefnde 1
ps $1uu 46 Au uaz 2 Ads S1uau 3 Au dwsurievertadullestulsn COVID-19 AlFsUTwuT 1 uas 2
nule 3 ¥le Ao Inactivated vaccine, Viral-vector vaccine kag mRNA vaccine %ﬂd?ﬂﬁ@iﬂﬂﬂ’?ﬁbﬂﬁs

70.00 WuSaduilearulsa COVID-19 wila Viral-vector vaccine (M157971 2)



o

37 29 atud 1

NIATINGIANARTIVNNUALHUAIE

Aouditofulin

54 Journal of Health Sciences and Wellness Uszddeuunsia - dquieu 2568

M13799 2 Yeyaviluvesnaudieg s (n = 110)

dnwazinly niidenle  wiidend  wyidente

e, U (Fowaz)

- 918, 19 (17.30) 6 (5.50) 11 (10.00) 2(1.80)

- Miﬁd, 91 (82.70) 44 (40.00) 24 (21.80) 23 (20.90)

- 579, 110 (100.00) 50 (45.50) 35 (31.80) 25 (22.70)
2y @)

- ﬂ'WLQ?ﬂIEJ +S.D. 22.80 + 2330 + 23.20 +

5.40 6.00 6.00

fiussTaRnite COVID-19 euldsuintuilaaty, st Geuaw)

- llJ'LﬂEJ, 61 (55.50) 26 (52.00) 20 (57.10) 15 (60.00)

-1 ﬂ%;\‘i, 46 (41.80) 21 (42.00) 15 (42.90) 10 (40.00)

- 20%4, 3270 3(600)  0(000)  0(0.00)
winTrduiieaiulsn COVID-19 §udt 1, s1uau Govay)

- ‘Uﬁm%ama (Inactivated vaccine), 27 (24.5) 11 (22.00)  81(22.9.00) 8 (32.00)

- ‘Uﬁmﬁi‘iﬂﬂ%ﬂLﬂquﬁz (Viral-vector vaccine), 82 (74.5) 39 (78.00) 26 17 (68.00)

- vlinenIiugNITU (MRNA vaccine), 1 (1.0) 0 (000) (74.2.00) 0 (0.00)

1(2.9.00)

winTuteiulsa COVID-19 Wit 2, s1uau Govay)

- wilaieme (Inactivated vaccine), 17 (15.4) 8(1600)  6(17.100  3(12.00)

- mﬁmﬁi%’h%’aﬂuwmz (Viral-vector vaccine), 86 (78.2) 38 (76.00) 26 (74.30) 22 (88.00)

- llnansiiugnsu (MRNA vaccine), 7 (6.4) 4(800)  3(290)  0(0.00)

HANTSATIANT IgM anti-A Lag nti-B titers Nendansiasuindudesiulsa COVID-19 Wud 2 wuin

vaa

{isingiden O 1 IgM anti-A wag anti-B titers oefluts 8-512 Tuvnzefifivyjidon B il IgM anti-A titers o

Y Y u

Tugag 8-256 uazfffidnydon A I lgM anti-8 titers aglutag 4-128 (131971 3) warlufognsiavan 110 au
Al nudngd oM anti-A wag anti-B titers smuefe I Anti-A waz/uie Anti-B titers wiin IgM Hosnin
visowiniu 64 Taewulugisingiden O $1u2u 35 AN 50 AU Meiiden B $1uIU 32 AUIIN 35 AL WALy
Foa A $1uru 23 Auan 25 au Fovaz 70,00 91.40 wag 92.00 mudIRU) uaziilothaiisegLuves M
anti-A ag anti-B titers YasusazviidenunlIsuieuiu LLam‘LﬁLﬁudwﬁﬁﬁugLﬁam O i1 IgM anti-A uag
IgM anti-B titers gandvjidenduseafidoddamsadia (Mann-Whitney test, z = -3.00, p = 001 uag z =
-1.04, p = .046) UALINUAINLANAIVDY titers S¥1I9 IgM anti-A Lz IgM anti-B Iuéﬁﬁmjﬁamh (GRERN!

1 4) Jeagulainuuiliuved IgM anti-A uag anti-B titers Tuingiden O Asvaunluunndnafiy uraedl

Y

a o o

seavganIiesianulungiden B uagviiien A agaildedftynieata

o
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HANTIATIIN G anti-A uay anti-B titers neuasnslasuindudesiulsa COVID-19 Wudl 2 wuin
Pdivyiden O 1 1gG anti-A uar anti-B titers agluyia 4-512 wag 2-512 mudniu luvaegnilngidon B

vl = ~

G anti-A titers aglud4 4-64 wazdAdvyidon A &l IgG anti-B titers ag/luyi 4-64 (1157199 3)

Y Y

B
Y
=
\

warludegrisnun 110 au d@rulngiiouiovas 100 Wuandl IgG anti-A Lag anti-B titers AR Swdl

Y

anti-A kag/130 anti-B titers ¥t IgG HoaniwIawiniu 64 NIIWUENI 1gG anti-A kag anti-B titers a9 15

vaa N { o 1

AL 910 110 AU (Sozaz 13.60) taedis 15 aududAivgiden O (m15197 3) wazflotAnaliseg1uaes IsG

anti-A uag anti-B titers vesusaznyidonunlsauiiisuiu wandiiiuingifingiden O 1 IgG anti-A uaz

anti-B titers gunimfidendusgaiifedfgyeedia (p <.05) (M3 4) Jeagulaiuwlduves anti-A uag

S v oA ) " A

anti-B titers ¥1in IgG TugAiivyiion O Aszduiiliwansieiu uwiazdissdvgeanifinsianulunyidon B uaz

1A 1 a o o w aa
WiLaen A DY INUULAIAYNIED

AINN 3 UARININTZABFIVBI ABO antibody titers

Blood group (n) ABO Titers
antibody 2 q 8 16 32 64 128 256 512

O (n = 50) IgM anti-A - - 2 5 9 19 11 2 2
IgM anti-B - - 2 a4 16 13 10 aq 1
IsG anti-A - 2 5 10 12 13 5 2 1
IsG anti-B 1 2 6 7 12 13 4 3 2

B (n =35) IgM anti-A - - a4 6 13 9 2 1 -
IsG anti-A - 2 5 18 5 5 - - -

A (n = 25) IgM anti-B - 2 2 a4 5 10 2 - -
IsG anti-B - 2 10 3 6 a4 - . :

Asei 4 wansuamalUTeuliisuaniseguues ABO antibody titers

ABO antibody titers Median (range of titer) p value

Blood group O Blood group B Blood group A (Mann-Whitney test)

IgM anti-A 64 (8-512) 32 (8-256) - .001
lsM anti-B 64 (8-512) - 32 (4-128) 046
IeG anti-A 32 (4-512) 16 (4-64) - .001
IsG anti-B 32 (2-512) - 16 (4-64) 003

n13WIEUigUAINULANGIG IgM antibody titers fiu 1gG antibody titers lunyidaatagdiu wu
titers 484 IgM antibody g4n11 IgG antibody 8g19ilTed 1Ay n19ana (p<.05) (gih'?i 1) wanalsmiiua

weuRvefdnlngvemyidensyuu ABO Wuwila IgM
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IgM ‘ ‘ IgG
600+
g M ‘ ‘ 1g8G J
600 500+
500 A
n 400
] o | + p=0.0402
»» 400 £
E *% p = 0.0061 @ 3004 I I
5 | | £
<< 300 i
€ . . = 200 T * p = 00103
=C 1 -
wx p = 0.0016  ——
200 -|_ _
| | o] T T
1007 T 1T . : — — _T
| — oL L == P ==
_I_ L —— 1 L —— 1 C —— 1 |
° X : - i o A o A
(&) B O B
Blood group Blood group
()] ()
UM 1 uanaseAuYed IgM uag IgG anti-A titers Y0uTalngiden O uag B (N) warseAuved IgM uag 1gG anti-B titers

VowNHVIFeN O uag A (V)

dyUuazafiunenanisIY

N13d1599MAN High anti-A Wag Anti-B titer lungalszansaun il suiagutiestulsa COVID-
19 Wuil 2 dwlvgiseiuves Anti-A uaz Anti-B Wedle IgM wae 1gG #n usegnslsfiny nansdnsalunds
HuanslifiudanisidsunUamessydu ABO antibody titers luuszannsinediolsufunssenudidiuan
Tnsmsdsraluadstinudn Anti-A wae Anti-B titers i IgM fszdfurwiiulugfifiveidon O Aeogluza s-
512 (Median 64) wagwuTnilgiifl High titers $ovay 30 Fefidnuintuwdndendodiouivd aa. 2013 1

Anwilunguiuianlafinylvenganwdadl 1gM anti-B titers (4-1024, median 64) g4ni1 IgM anti-A titers

[

(4-512, median 32) agui 1 WINUBINISL BT WAz m“‘ d High anti-A uway Anti-B titers Seuay 16.00 way

Y

27.00 AEIAUD drunsfnuiszduuouivedviiden ABO Tuniden A wag B linuseau Viiena

£ Yyaa

iesnangdinisalveueuiueivyidendviliAnduddyniseadn dwluajsinifatufugiisingden O

Y Y

Wi MsnusnAaenfiiinzdmaeuiniinunnINsAMivyiden O (15) ‘VﬁEJN‘LJ’JEJ‘I/ﬂfﬂiUﬁ?U‘LJS“ﬂ@U%QLﬁ@ﬂ
u,asLﬁmmmﬂm’ﬁaﬂszmﬁmﬂmﬂmﬂmaqLﬁmﬁamLLmaaNLaauwaum%mmsuumﬂmiimumamaamsuaqr;ﬂ

Usnanyiien O "% Fegeandesiumsdsialuaaiinuingfiivgiden O zil ABO antibody titers 714

u

i

! | a A I AN v o w aa Y " a A o o
ﬂ'Jr]ﬁllLaaﬂsuumau ] DYNUUYFAIALYNIADR uaﬂf\nﬂULLa’JﬁNLaaﬂsﬁUWau b HQ‘WUE\J Y ngh ABO an‘ubody

titers #18nda8 Ao nauUsEYININYLden B WU IgM anti-A titers agflumag 8-256 (median 32) uaxil ﬁﬁ

D

High titers 5088 8.60 mu;:f niidon A WU IgM anti-B titers aglutae 4-128 (Median 32) wag

Y

High titers $oe/az 8.00

High anti-A waz anti-B titers ¥ila 1gG fsenumsfnwlunguussvinsineded a.a. 2012 Fans
14A1 Cut off ves High titers agfiunnnimvidewindu 64 silsinanisasslulszvnsvilneviden O dau

Tugjuinnindesar 90.00 Wugiidl High titers® Jagtuguduinnslafinuied aninwialneléinng

mvuaAT Cut off @113SU High titers 19vn IgM wag IsG 7 128 n3011nn11 64 ¥ nsarsialuasefllingy
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High IgG titers Tugfifinyjiden A waz B winulugiinyiden O lnenugill High IgG anti-A titers Yovas

16.00 uaz WUET High 1gG anti-8 titers Yavag 18.00

asedeuauRian A uay B vasmyiBonszuu ABO finuluamwns Wouuaiids T sufieinfuuns
yilpdldwlunsnsgulisaneasiaweuiivefniiion Anti-A Lag/v3e Anti-B AsstiuiulouRiaumyien A
waz/vi3e B nuedifiuuRainidonuns uagnsil High anti-A uag Anti-B titers e1adawaliAnTaddaym
TN wu WloT A.e. 1951 Fn95989UNU High anti-A uas Anti-B titers Tuﬁu%mﬂiaﬁmLLazeiqmaWﬁﬂaaﬁ

1@5‘ULa@ﬂuuLﬂﬂ@’]ﬂ’ﬁilﬁ/\lﬂ‘l.li”ﬁﬂﬂﬁ]"lﬂﬂ’]iLLﬁlﬂVﬂa’mﬂadLllﬂLa’t’]@LL@ﬂ LZJ@‘U A.A. 1980 H51891U High

anti-A waz Anti-B titers TundsdenssAalasuatuiostuuiansdndaudswilinisnusnaasaiising

Y

& LY U o = ) & & A @7 v o a A ]
LaaﬂlllLSU’]ﬂUﬂ‘UlI"IiW']Na’]ﬂ']im']L‘Wﬁ@ﬂﬁnﬂﬂqjgl&lﬁlﬁaﬂLL@QLLWﬂaa’]EJ AAUIATUYUABDU €] NUIYITUIN

1w

Weatesiunisnsedulisieaniedl High anti-A wag Anti-B titers laun Jadulsafinveilunanda

(Pneurnococcal) Sagutlesfulsaindoaunanilalananda (Staphylococcus) Sagudlastulsaldninlug @

9 lyilagiuealinusenuvesiaduiiisitesiunisnseduliid High ABO antibody titers 1i9a91ndl
walulagdnisndndpguniuaiowasdivanUsuiuasnaatenuiauiau A wag B as ®Y In1sneau
msfinwirdudedlsn COVID-19 il mRNA duliiinasonisnszdulyiiinn1sasne ABO antibodies TurUae

Alasunsasuaisls Ineviinisnsianial ABO antibody titers AaudnTATudui 1 wayvrasdniaduliug

Ya v o w

2 82 maseaidiideliildnsiamen ABO antibody titers neudniadu esmnilfosdalumsiiudeds

AU
¥

Avinlildaunsasidunisialurieninisungseuinvedlsa COVID-19 satuauddeiaadunisdrisianien

1Y)

ABO antibody titers #dsannsdniafuleaiulsn COVID Wuf 2 uazihdeyaildluiSouiisuiunuide

nlafinnsnenulilunquussrinsineaign nanlaeaguledn ABO antibody titers Tunauussnsiverdnd

guniaevdaniuiaduilesiulsa COVID-19 Wi 2 dallvgdnoglunay Low ABO antibody titers us
p813l5AR1UNY High ABO antibody titers ’Lu{f nyiien O qaﬁﬁmﬁmifaamﬂﬁﬁmﬁwmudawﬁwﬁ
oghdlsfnmumsinsdmadudslunguusssnsinglusiunuiiinntu WesnnnsidsuwUases ABO
antibody titers ﬁ?uﬁwmaﬂ%%’a%aiﬂﬁ%uayj Juitugnssuifissednuien uiddarsideglusssued wu
013 WWeuuafiFe \Wolh¥a uanideusan fdwAudestunmenseduliiinmsaiauouivefvemyideniliia

= aadaa

undu Feifun1d1599m1A7 ABO antibody titers AIsaEATIIABUMINTNMTIUABULYAIIETIR 1w 1
Fausssumsiulsemuomsidsulunnifu ifelsaszuin uasliiaduvielnl dolaueuuglunisiy
nansAdeluld fe edudoyatugniluniswdsudnudszneulafinelnndadenatinannguguiveladio
vyjiden O MAwUIdl Anti-A uag anti-B titers ANnndn 64 msaaUTaTHAIELN wazunufidetheinm
anmindaiden ¥1n15nsIaAANTEMN Anti-A uaz Anti-B titers Tusnsaniiiivgjiden O uaziinisnluassid
deowionaiinanzidadeaunauanlumsnusnaaen elinsiam iseds uazdanisfuniizdanan

1 al a a
2819UUIEEANIN N
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[

YBINNAVBINIFTIVY

Y oA = =~ ' Y o w v = =~
nauiegefldlunisinwiivuinrsutadiawazasouaquianIzENdaunIng 01g 20-40 U wax
lasuingulesiulsn COVID-19 AsU 2 Wuwihiy fvenaliaunsoasunaniunuussyinsngudu 4 b wu §

v 1

nlasuirduliasumuiinun wsedldsutaduuinndt 2 10y uanaind nsiiuiiegisazasiaine

antibody titers \ugaanaifisndandinisanindudun 2 wiitu Sedeliauisaventauuilduvessesiu

waURUAAUSTEZE e

JDLAUBLUL

msvgrenguiegdlivainraleuindu Tusuaniugn1suiadu suwdednniunisidsuulas
284A1 Antibody titers luszaze1118931111520TATU UBNINNTLAISANBINANTENUVDITLAU Antibody
titers siaUszaAnSnnn1sdesiulsanaznisnevauswiedndulunguussvinssdne o Nadasrelvdnla

Yy o A

UNUIMTeY Antibody titers siomijidon ABO warnfiduiufiiinainiadu COVID-19 langdu uazilu

q
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Adapting Existing Cooling Containers to Meet Cold Chain Requirements:
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Abstract

Subsequently, the global pandemic of COVID-19 broke out in 2019, and the COVID-19
vaccine had to be distributed urgently with slightly limited stability data and storage conditions.
The cold chains for daily use of inactivated and non-replicating viral COVID-19 vaccines at the
Huachiew Chalermprakiet University (HCU) Vaccination Center were developed and validated. The
vaccine storage container was studied and validated adapting existing cooling containers. Storage
cold boxes made from plastic/foam with different dimensions for use with ice/ gel packs for the

storage of COVID-19 vaccines were optimized for suitable conditions. For the results, it was found

3 3
that plastic boxes for daily storage vaccine No. 1 (4,209 in ) and No. 2 (2,035 in ) with ice packs 5-6
ke and 2.5-3 kg, respectively, could maintain temperature between 2-8 °C for 8 hours. The

prepared vaccine in pre-drawn syringes was stored in a foam box as in a temperature-controlled

3
container No.3 (3,520 in ) with 4 kg of ice pack, which could maintain temperature at 4-6 °C for 7

hours. When using the foam boxes for transferring the pre-drawn vaccines to the vaccination

3 3
station, it was found that temperature-controlled containers No. 4 (541 in ) and No. 5 (877 in ) with



o

a s = al =
ANTENFINYIAFAIGFUNINUATH VNI U 29 avun 1

62 Journal of Health Sciences and Wellness . Uszddeuunsia - dquieu 2568

three different conditions of using cooling materials were able to store the pre-drawn vaccines with
a temperature between 7-13 °C for 7 hours. All of the results in this study showed the
appropriate temperature in vaccine storage containers that meet the cold chain requirement for

storage of COVID-19 vaccines.

Keywords: COVID-19, cold chains, inactivated COVID-19 vaccine, non-replicating viral COVID-19 vaccine
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Introduction

Since the COVID-19 pandemic attacked globally in early 2020, scientists have been trying
to study the nature of this new coronavirus with the hope that humans will overcome the war
with this microscopic enemy as soon as possible. One of the greatest hopes of people in every
country is the COVID-19 vaccine. News of the race in vaccine development from many
pharmaceutical companies strongly attracts people's attention throughout the year. The lengthy

process of vaccine development, which usually takes ten to fifteen years or longer, has shortened
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and expedited, and the conventional sequential processes have adapted to a parallel manner due
to the emergency need to fight for the life of the global population. ¥

Finally, on December 8, 2020, Comirnaty, the mRNA-based COVID-19 vaccine by Pfizer and
BioNTech, was first given to a 90-year-old lady at a local hospital in Coventry, United Kingdom. @
Shortly after that day, the vaccine Comirnaty (BNT162b2), which proved to be effective and safe,
received emergency authorization from the US Food and Drug Administration (FDA) for those aged
>16 years on December 11, 2020, and the European Medicine Agency (EMA) on December 21,
2020, for use in the USA and Europe following by the approval for Moderna's vaccine (mRNA-1273)
for those aged >18 years in the same month. 13 The COVID-19 viral vector vaccine, AZD 1222 of
Oxford/AstraZeneca, was authorized to be used in people aged>18 years by EMA with conditional
marketing authorization as the third COVID-19 vaccine in January 2021  and followed by the
approval of viral vector Ad26.COV2.S from Janssen/Johnson and Johnson in late February/early
March 2021. ®® In other regions of the world, one of the first registered COVID-19 vaccines for use
in any country was Sputnik V or Gam-COVID-Vac from Gamaleya Research Institute, which the
Russian Ministry of Health approved in August 2020 " with only early-stage trials in 76 subjects; in
China, CoronaVac (Sinovac), an inactivated whole-virus vaccine was approved in July 2020 for
emergency use. ® Though Sputnik V and CoronaVac were approved without safety or efficacy data
from the Phase Ill trial at first (9’10), by 2022, Sputnik V had been approved in 70 countries, while

CoronaVac received an emergency use license by WHO in June 2021. ¥

The cold chain and logistics management are crucial to preserve the quality of the COVID-
19 vaccine from manufacturing through transportation and storage till reaching the target
population. Both of inactivated and non-replicating viral vaccine must be maintained in the cold
chain with a standard range of 2-8 °C. The recommended storage condition for pre-drawn non-
replicating viral vaccine, is between 2-25 °C. Therefore, cold chains require suitable infrastructures
and equipment and have high maintenance costs. Effective cold chain management and adequate
monitoring need precise coordination across processes to ensure vaccine quality through real-time
temperature monitoring and traceable records. *? In Thailand, hospital pharmacists are health care
personnel responsible for managing the cold chain for vaccines in the drug system. According to
the data provided by WHO, the CoronaVac vaccine should be stored in the original carton to avoid
exposure to direct sunlight and ultraviolet light in a refrigerator at 2 °C to 8 °C. It must not be
stored in a freezer. The unopened vials in a refrigerator between 2 °C to 8 °C have a 12-month
shelf-life or until the expiry date as stated on the label. 13 The storage of AstraZeneca's COVID-19

vaccine is in the same condition as the CoronaVac vaccine. However, since each vial of
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AstraZeneca’s vaccine contains ten doses of vaccine, after the vial is punctured, it can be stored in

the refrigerator for only up to 6 hours, and the remaining vaccine must be discarded. 4%

Thailand received the first 200,000 doses of CoronaVac from China on February 28, 2021.
Four days after that, it was given to medical staff as a priority group at Bamrasnaradura Infectious
Diseases Institute for the first time in Thailand. * Once the COVID-19 vaccine is available in
Thailand, the speed of vaccination is one of the strategies to reduce the severity of COVID-19
symptoms and decrease the transmission rate. By the farsightedness vision of Huachiew
Chalermprakiet University's president, HCU, in cooperation with local government hospitals and
the Poh Teck Tung Foundation, had accepted the task to be one of the COVID-19 vaccination
centers in Samutprakarn province, Thailand. Within a few days of preparation, the volunteers from
various faculties and the administration were ready to serve the community at the HCU
Vaccination Center on June 9, 2021. The vaccine service started from CoronaVac, followed by a
non-replicating viral COVID-19 vaccine from AstraZeneca once available in the country. From June
9 to July 23, 2021, the total number of people who received the COVID-19 vaccine from the HCU
Vaccination Center was 9,275. Alongside our colleagues, lecturers and staff of the Faculty of
Pharmaceutical Sciences are responsible for many tasks in the HCU Vaccination Center, including
planning workflow, medical screening, educating people in waiting areas, vaccine preparation,
vaccine storage and handling, post-vaccine observation, vaccine administration tracking, and
reporting. For COVID-19 vaccine storage and transport, we, as pharmacists, had to utilize the cold
chain equipment that we had on hand, such as a commercial-grade refrigerator, various-sized cold
boxes, gel packs, ice packs, and data loggers to get the most efficient cold chain that reached

temperature ranges.
Objective

This study aims to develop the cold chain for daily storage of inactivated and non-
replicating viral COVID-19 vaccines at the HCU Vaccination Center.

Research hypothesis

Ilce packs and/ or gel packs in cold chain packaging provide a uniform and desired

temperature range for storage of inactivated and non-replicating viral COVID-19 vaccines.
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Conceptual framework

The cold chain was developed and validated for daily storage of inactivated and non-

replicating viral COVID-19 vaccines at the HCU Vaccination Center.

Methods

The cold chain for daily storage of inactivated and non-replicating viral COVID-19 vaccines
was developed and validated urgently to preserve the quality of the vaccine used at the HCU
vaccination center. Ice packs were prepared by packing 0.5 and 1.5 kg of crushed ice into the zip
lock bag and freezing them in the freezer (Forma ULT freezer, Thermo Scientific, USA) at the
temperature of -80 °C for 24 hours to get the stable shape of the ice packs. Then, the ice packs
were moved to store in the freezer at -20 °C (SF-C697ST, Sanyo, Japan). Gel packs were stored in
the freezer at -20 °C for 24 hours before use (Figure 1). The ice packs must be defrosted for ~30

minutes, while the gel packs were defrosted for 1 hour before incubation.

Figure 1 Ice and gel packs in the freezer (-20 °C).

On the early morning of each service day, the specific number of vaccines predicted to be
used within the day were removed from the refrigerator and stored in either temperature-
controlled containers No. 1 or 2. The temperature inside temperature-controlled boxes No. 1 and
2 were kept at 2-8 °C. The number of ice packs in these two boxes (Table 1) was modified from
the logistical conditions. *® These two cold boxes were kept in a temperature-controlled room
below 25 °C during working hours, not more than 8 hours a day. The ice/gel packs were placed at
the bottom and four sides of the cold box, as shown in Figure 2A. The cardboard was placed on
the top of the ice/gel packs as the insulation layer to prevent direct contact between the ice/gel
packs and the vaccine boxes. The calibrated data logger (RC-5, Elitech Technology, USA) was fixed

(17

in the middle of the cardboard to monitor the temperature inside each cold box*”. The pre-drawn
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vaccines were stored in cold box No. 3 and kept in a temperature-controlled room that
maintained temperature of not more than 25 °C. Therefore, the amount of the ice pack (Table 1)
for this cold box was validated in the air-conditioned room. The temperature inside this cold box

was monitored by the data logger, which was placed in the middle of the cold box.

Since the vaccination station was located in an unairconditioned area, the pre-drawn
vaccines had to be placed in the aluminum tray inside the small cold box before being transferred
to the vaccination station. Therefore, the pre-drawn vaccines were kept in cold boxes No. 4 and 5
(Figure 2B), which maintained the temperature inside the box in the range of 2-25 °C as a
recommended storage condition. *® Consequently, these two cold boxes were incubated with
three conditions (Table 1) for 1 hour in the air-conditioned room; then, the cold boxes were
placed at the vaccination spot to simulate the working situation. The data loggers were placed in
the middle of the aluminum tray (Figure 2B) to monitor the temperature inside the cold boxes,
and another one of the data loggers was used to monitor the ambient temperature at that time.
One-Way ANOVA with 95% Confidence interval was used to investicate the difference in

temperature inside each cold box among different ambient temperatures.

Table 1 Size of the cold box No.1-5, condition, and function of the box.

Cold box No.  Size (volume) Condition Function of the box
No.1 11.5" x 12" x Ice pack 5-6 kg Store the vaccine in a
(Plastic box) ~ 30.5" (1.5 kg x 2) + (0.5 kg x 6) temperature-controlled room
(4,209 in’) to use within a day.
No.2 18.5" x 11" x Ice pack 2.5-3 kg Store the vaccine in a
(Plastic box) 10" (1.5 kg x 1) + (0.5 kg x 3) temperature-controlled room
(2,035 in’) to use within a day.
No.3 16" x 10" x 22" Ice pack 4 kg Store the pre-drawn vaccine in
(Foam box) (3,520 in’) (0.5 kg x 2) + (1.5 kg x2) a temperature-controlled
room.
No.4 13.2"x 8.2" x (A) Ice pack 2 kg (0.5 kg x 4) Store the pre-drawn vaccine
(Foam box) 5" (B) Ice pack 1 kg (0.5 kg x 2) + and bring it to the vaccination
(541 in) Gel pack 1 kg (1 kg x 1) spot in ambient conditions.
(C) Gel pack 2 kg (1 kg x 2)
No.5 16" x 8.7" x (A) Ice pack 2 kg (0.5 kg x 4) Store the pre-drawn vaccine
(Foam box) 6.3" (B) Ice pack 1 kg (0.5 kg x 2) + and bring it to the vaccination
(877 in’) Gel pack 1 kg (1 kg x 1) spot in ambient conditions.

(C) Gel pack 2 kg (1 kg x 2)
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Figure 2 Cold box No.1 for daily use in the vaccine preparation room with a temperature below 25 °C (A).

Cold box No.5 for carrying the pre-drawn vaccines to the vaccination spot at the

unairconditioned area (B).

Results

Since cold boxes No. 1 and 2 were used daily to store the vaccine in the temperature-
controlled room, ice packs 5-6 kg and 2.5-3 kg were sufficient to produce 2-8 °C for cold boxes No.
1 and 2, respectively. Cold box No. 1 was usually used daily as it could store up to 5 boxes (box
size: 15.6 x 9.5 x 4.4 cm) of the CoronaVac vaccine and up to 10 boxes (box size: 7 x 3.5 x 3.5 cm)
of the AstraZeneca’s vaccine when the vaccine boxes were placed in a single layer without

stacking.

Cold box No. 3 had to be packed with ice packs and incubated for 2 hours to reach a
stable storage temperature in the range of 2-8 °C before use. The result showed that cold box No.
3 with 4 kg of ice packs could be used to control the storage temperature within 4-6 °C for 7
hours. It was used for storing the pre-drawn vaccine up to 40 doses and kept in the temperature-

controlled room before the vaccine was distributed to the vaccination spot (Figure 3).

15
14
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10
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—N1

—N2

Temperature (°C)

I S S I
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0 1 2 3 4 5 6 7 8 9 10
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Figure 3 Controlled temperature in cold box No.3 (N = 3 in different three days at a temperature not above 25 °C).
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Cold box No. 4 was incubated with three conditions: A contained 2 kg of ice packs, B
comprised 1 kg of ice pack and 1 kg of gel pack, and C consisted of 2 kg of gel packs. The temperature
of these three conditions gradually increased more than 2 °C and became stable after 2 hours of
incubation, as demonstrated in Figure 4. The result showed that all three conditions (A, B and C) could
hold the temperature between 7-9 °C, 8-12 °C and 9-13 °C, respectively, to store the 10 doses of pre-
drawn vaccine for 7 hours. This study was simulated for routine use by placing cold box No. 4 in an
ambient temperature at the vaccination spot for a difference of 3 days. The internal temperature in
each cold box of all condition (A, B and C) was found to be different (with p < .05), affected by the
different ambient temperatures (26-31°C) of each day. However, the temperature inside the cold box

remained within the recommended vaccine storage temperature (2-25 °C).

1
1

3 13
1

1

1

Figure 4 Controlled temperature in cold box No. 4 with difference conditions; A, B and C. N = 3 in

different three days at the ambient temperature.

Cold box No. 5 preserved up to 10 doses of pre-drawn vaccines was incubated and
studied for three conditions (A, B and C) as same as cold box No. 4. The results, as demonstrated
in Figure 5, showed that all three conditions (A, B and C) were able to hold the temperature within
the range of recommendation vaccine storage temperature (2 - 25 °C) between 9-11 °C, 9-12 °C

and 10-13 °C for 7 hours, respectively. The internal temperature in each cold box of all condition
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(A, B and C) was found to be different (with p < .05), affected by the different ambient
temperatures (26-31°C) of each day. All of the internal temperatures of each cold box (cold boxes

No. 1-5) were shown in Table 2, including the storage hold time investigated in this study.

15
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I e
" P
C

Figure 5 Controlled temperature in cold box No. 5 with difference conditions; A, Band C. N = 3 in

different three days at the ambient temperature.
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Table 2 Internal temperature and storage hold time of each cold box.

Cold box No. Internal temperature (°C) Storage hold time

No.1 2-8 °C 8 hours
No.2 2-8 °C 8 hours
No.3 4-6 °C 7 hours
No.4

- Condition A 7-9 °C 7 hours

- Condition B 8-12 °C 7 hours

- Condition C 9-13 °C 7 hours
No.5

- Condition A 9-11 °C 7 hours

- Condition B 9-12 °C 7 hours

- Condition C 10-13 °C 7 hours

HCU vaccination center used this developed cold box condition for storing vaccines and
distributed the pre-drawn vaccines to the vaccination station. To ensure that all the vaccination
vaccines are always kept in recommended storage condition, the internal temperature of each
cold box was continuously monitored throughout the working period. The internal temperature of
cold boxes No. 4 and 5, which were sent to the vaccination spot, increased by ~5 °C after 4 hours
of use due to the opening frequency. Hence, one of the freshly defrosted ice packs or gel packs

was replaced after 4 hours of using cold boxes No. 4 and 5 to keep the desired temperature.

Conclusion and discussion

Cold chain containers for storing inactivated and non-replicating viral COVID-19 vaccines at
the HCU vaccination center were urgently developed and validated. Ice/ gel packs operate based
on the principle of thermodynamics. The heat can be removed from a low temperature inside
cold boxes and released to a high-temperature environment outside the cold boxes. Optimizing a
thermodynamic system used in the cold chain is the key to maintaining the inside temperature of

the cold boxes, as the content of ice/gel packs used in the containers was in different sizes.

Cold boxes No. 1 and 2 with ice packs 5-6 kg and 2.5-3 kg, respectively, can maintain the
internal temperature within the range of 2-8 °C for storing unprepared vaccines to use within a day.
Cold box No.3 with 4 kg of ice pack could store the pre-drawn vaccines at 4-6 °C for 7 hours when
placed in the temperature control room. Cold boxes No. 4 and 5 for pre-drawn vaccines that
studied for three conditions (A, B and C) with a suitable amount of ice/gel pack in each cold box

due to the difference transition from a solid (frozen ice/gel) to liquid (melted ice/gel) state, all of
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the cold boxes showed the effectiveness for maintained the stable controlled temperature for 7
hours that able to store the pre-drawn vaccines with a temperature below 25 °C at vaccination
spots. The internal temperature of cold boxes can be easily affected by the environmental
temperature during the working period. It was observed that the internal temperature in each cold
box under all conditions was significantly different (p < .05). Therefore, it is essential to monitor
the internal temperature of each cold box to ensure that it remains within the desired range. This
experimental study demonstrates the use of different cooling materials, namely ice packs and gel
packs to ensure proper storage conditions for vaccines maintained within the correct temperature

range.

This study demonstrated that designing and qualifying a cold chain storage system must
be validated. The size of containers, type of cooling materials (ice/gel pack) and amount of cooling

materials must be developed to ensure the suitable storage condition of COVID-19 vaccines.

Limitation

The result of this study was used as a guideline for setting the cold chain storage
conditions to meet the requirements of COVID-19 vaccines. In cases where different container
sizes, types of cooling materials (ice/gel packs), and amounts of cooling materials are used, the

condition must be developed and validated.

Suggestions

Since the ice packs used as cooling materials in cold boxes are plastic zip-lock bags,
continuous use may lead to partial loss of their contents as the ice melts over time. Therefore,
after more than ten usage cycles, it is recommended to inspect the weight of each ice pack. If any
pack has lost more than 10% of its target weight (i.e., 0.45 kg for a 0.5 kg ice pack or 1.35 kg for a
1.5 kg ice pack), it should be discarded.
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way ANOVA wan1sanwnuantuiud 7 daranudunse-atsanas wazilannulsizvesaaaiiindenias
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Abstract

Red blood cells play a crucial role in transporting oxygen to various tissues and organs of
the body. During storage, changes occur within red blood cells. This experimental laboratory
research aimed to study the acidity using a pH meter, hemolysis by measuring absorbance at 540
nm, methemoglobin level by measuring absorbance at 500 and 630 nm, and red blood cells
fragility using the osmotic fragility test with CPDA-1 as anticoagulant. Samples were collected in
CPDA-1 anticoagulant tubes from 30 healthy volunteers aged between 20 and 45 years, with no
underlying health conditions. All samples were stored at 4 °C and analyzed on days 7, 14, and 21.
Data were analyzed using one-way ANOVA. The results showed that on the 7th day, there was a
decrease in acidity levels and a statistically significant increase in osmotic fragility on day 7 (p-
value < 0.01). Additionally, free hemoglobin and methemoglobin levels showed statistically
significant increases on day 14 with p-values of 0.02 and 0.0, respectively. In conclusion, red blood
cells stored with CPDA-1 exhibit changes in acidity, hemolysis, methemosglobin levels, and osmotic
fragility. These findings provide valuable supplementary information for consideration when
selecting appropriate packed red blood cell for transfusion. Moreover, the study contributes to a
better understanding of red blood cell membrane stability and oxidative damage during storage,
which may be relevant for hematological research and the development of improved preservation

techniques in clinical laboratory practice.
Keywords: red blood cell, CPDA-1, osmotic fragility, methemoglobin

Uni

wadidnidenuns (Red blood cells, RBCs) mthitvudesendauluduieidouarefozsis 9 VDY
51918 Taglunszuadenauunfaziiiwadidontasuszuia 5 arugadnolulasans nszuiunsaswas
dndoaunafniilunszgn wagaziinmsgyideduedoauazeeuniuaddu 1 Wluszrisnsiadydule dawa
Teaddindonundiansodnaneiiusiuiulmildnaeneisdy 120 T lumengmaninisuinig
Tadin druusznavlafafiasiuiadendudindenunseiadudu (Packed red cell w3e PRC) Heuld
Citrate phosphate dextrose adenine-1 (CPDA-1) Wuansfudenudailvanunsadiulildunugs 35 Ju 4

a = (4,5) i vL I3 sL wagr 2 o s & A oa U:{' U
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Fuall SULDWINATTUIUNTILNUBATH (Metabolism) N1d1Ay WU s2AU ATP Nianas® &sdenananis
VB9 Na'/K'-ATPase pump ANaNysaiveddevuwad Auaiansalunsasugusivesadide
\Geauwas (Deformability) s3ueNIsLiiNTUVRIANLLATENIINUATE80NTATY (Oxidative stress)” &l
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(5,8,9)v4’51 s 2 slafinsiuda s - -
ANUULUIIULIYAIFARNTNITUINTTLAWRADL ummmwumwmmmmqmam

szazaldlunisiiusnw
WAZUIMIIANITMIUNAN First In First Out (FIFO) Lielvidliienniiinauninnoulduarannisgadeainnis

wupeny lngasiinnsandnendndaridadeauniaduduniognisiuinwaunniunidensy
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SAGM Lay ACD Tme CPD (Citrate-Phosphate-Dextrose) @1uisatiusnundenlauiu 21 u uanuin
AunMveadeniinisidenaninetraiiewnuszezianfiiu sdenifinnsimun CPDA-1 Inewfiuesfiiudn

U v lanunsadnszezinainisiusnen lauIun 35 i @31 SAGM (Saline-Adenine-Glucose-Mannitol)
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fnauaudfiosnwseau 2,3-DPG SENINNISAUTNEY dmSU ACD (Acid-Citrate-Dextrose) Wuansazans
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nsieseuduUsTnaulindenunadudy (packed red cell #3a PRCs)

1. thideansudu (Whole blood) sntusiesnieiasasiuwines C-28A (BOECO, Germany) imnails?
3,000 seusow# et 5 wiil weusndiunataun Wadenud wazindndenivuegludinionuns

2. YSuamnudutuvaadind anuadiiiaanudududasay 80 areinen CPDA-1 Inglddnsduues
2 A v v a aa ] a aa & o ~ & & Y ¥ o
HARDALALTNTY 2 Tadansee CPDA-1 0.5 fiaaans 3ntuyinnsws sl udlndonunsdudusuiu 4 aon
wazfiulifoamgll 4 ssmwadea ldlens 1,7, 14 uaz 21 Ju uwazdloasummuanuszezaINAULE 9
1humeaeunsunsaane msuenvaadindanund seruvaaumslalnaly wasanunzveindonnall

n1590A" pH vaedl ad anuaad udiu msind1 Extrecellular pH 7198163 83 pH meter 31 Gyberscan pH500

(Eutech Instruments, USA) lusieg dindenunadidiundenaesu 1, 7, 14 uae 21 vidswnnulingamndl 4 swnsades

Miansuanvasdiadonuns (Free hemoglobin) ¥nsinsesuvessiulnaduludulanuuu
voudindonunsdudy 1835 Cyanmethemoglobin Tngyansazaie Drabkin’s reagent 5 Hadans ldas
Tunaeanaaes Wusegsdnlasuuuvensindonunadudu 20 lulasans wdwalidntu wddaiian
aaungivendunian 5 unil mmfu’imﬁ'wms@mﬂﬁuumﬁmwm’aﬂﬁu 540 WIlLAT FI8LAT0Y

spectrophotometer U Genesys 10S UV-VS (Thermo Fisher Scientific, USA)'?

nsinszautundlulnatiu (Methemoglobin, metHb)!!¢

1. $1Mn15TaszaU metHb Taavlidinldonwnakanaien1siANaIsazae 5% Triton X-100

a A

Usuns 6 daddns naududadonunaduduliuns 0.2 faddns fisliuiu 5 wiil Neaumvgiiieniiolida

9
\HOALAUANDE AN DI 9niudisl 0.1 M phosphate buffer saline Us1nns 4 fadans naulhdnfiuug,
Wludunendnlasuuusieanuidiseu 3,000 seuseund Wunan 10 und

2. 1P3UVADANAADISILAY 4 aen leuA A, B, C uay D lasviaen A agldninauusuing 500
laulAsans wag 0.4 mM veamaUnines Usuns 3 faaans wadlidniy dmsuldidu blank vesasn B

3. yiaen B vnsuautnduUsims 500 lalasans wazdrulaiweniiuliusuns 3 fadans wew
Thdhiu antuinanuennaui 630 uiluwns JufinAnnsganduuasdu OD1

4. viaen C MN15Ld 4% Ks(FeCN) Usums 500 lulasans wazidy 0.4 mM Neawaduives
USung 3 Dadans naulindniu dusuldidy blank veasmasn D

5. viaon D nsld 4% Ky(FeCN), U3anns 500 lulasdns wavdrnlafiveniiulivsuns 3 fiaddns
wasllidnfuuddaidligamafivioadiuna 10 it Sammwenedu 630 wiluins uarantiuindu oD3

6. 4B 5% KCN Usu1ms 30 lulasans aaldluvasn A war B naulimdniu asieliRenmaniivies

9 Y
[

Juan 2 wdl divaen B Jarnueiadu 630 wiluwes uwdduiindu op2 Tngldvasn A Ju blank
7. Wi 5% KON U303 30 Talasans adluluvaen C wag D naulvidniu deiislidiqamgiivios
Juan 2 undl dhvaen D Saauenandu 630 wuiluwns wdaduiindu opa Tagldwasa C 1u blank
8. MUIAMIEAUTBY metHb fadunIsi 1

aumsi 1 % MHb = [(OD1 — OD2)/ OD3 — OD4)] x 100 %
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nMsnadauAuTIzYaLdiaianuas (osmotic fragility test) difindenunadudusnnageu

= = 1Y) a a H A da
ﬂ'ﬂllLU?']SGU?NLll@La@@LL@QIVIEJNG@JLM@La@WLLWQLGUNGUU‘UiﬂJ"Imﬁ 500 hﬂ,ﬂiam aﬂumiazmﬁlmmaa%umw

uduwiniu 0%, 0.2%, 0.4%, 0.6% uay 0.9% NiUIUIAT 5 Taddns wazaafisliNoamglivendual 30
9 nduriinstukendulasmuuusienusiseu 3,000 saudaud 1uwan 10 Wil walrtluinanis
AANGUKAINAIINENIAGY 540 LIRS kaNNINANUNERTISeEazNTUANTRdAEaAWAY AsENNIS] 2
#UN159 2 % hemolysis = (OD M1iald / OD vesmasaiid 0% NaCl) x 100
aaanldlunisdasizit 1lusunsudnsagy GraphPad prism version 9.0 Liie3LAT1zHATDINTS
& & & ' = i & A @ <
Wuldladenuainanisildsuniatal pH NMsLANTalaEoALAY 53AUTD metHb uazANuUTIZUD N
deaunsignifiuliluthenduideawdia CPDA-1 Ineldali@idaiinsnesi One-way ANOVA fiviun

(% [y

ANADASEAUNAIANUTRLWVINAUSBEAY 95

)

g

NAN1599Y

Hoyanaluvasnguiaegns oranadasgiifauamadiuiu 30 1o uvadumavediuiu 4 51
LAZNAVENIIUIU 26 518 D158 20 B9 45 T (19dy 22.80 + 5.70 U) TnswuinAnadsvesmisdines
maladinine eglunaeiungd laun WBC 6.94+1.50 x 10°/uL, RBC 5.00+0.50 x 10%/pL, Hb 13.30+1.20
g/dL, Hct 41.20+£3.60%, MCV 84.40+3.70 fL, MCH 27.70+0.90 pg, MCHC 33.20+0.30 g¢/dL, RDW-CV
13.60+1.30% waz PLT 298+65.80 x 10%/uL Wansnaumanuinnaweian Ho way Het FINIUNANYS

AILERILUANSIN 1

M19199 1 uansteyaiugiunidainivervesoaadnsdiuim 30 g

Mean (SD)
WBC RBC RDW- PLT
Characteristics Age 5 s Hb Hct MCV MCH  MCHC s
(10°/n (10 cv (10°/p
(yrs) (g/dV) (%) (fL) (p9) (g/dV)
L) /uL) (%) L

Total (n=30) 22.80 6.94 5.00 1330 4120 84.40  27.70  33.20 13.60 298
(570)  (1.50)  (0.50) (1200 (3.60) (3.70)  (0.90) (0.30)  (1.30) (65.80)
Male (n=4)  26.50 6.19 5.45 1540  46.60 8570 2830 3350 12.60  273.80
(9.70)  (1.00) (0.40) (0.70) (2000 (1.90) (1.00) (0.20)  (0.40) (39.80)
Female 22.30 7.05 4.93 13.00 4030 8420 2770  33.20 1370 301.20
(n=26) (4.90) (1.60) (0.40) (0.90) (3.00) (3.90) (0.90) (0.30) (1.30) (68.80)

WBC: white blood cell count; RBC: red blood cell count; Hb: hemoglobin; Hct: percent hematocrit; MCV:
mean corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin

concentration; RDW-CV: Red Blood Cell Distribution Width-CV; PLT: platelet count.

' ¢ & Yy v Yl ) I & o« Y v A I3
A1 pH YBILYAALUALADALAINYU NANITATIVIAAT pPH GLNC‘]'JEJEJ’NLN@LaE]G]LL@QL‘UN“UUWQﬂLﬂUI’ﬁu

thenfudeaudsuin CPDA-1 fifleny 1,7, 14 way 21 Yu A1 pH WwAsWINAY 7.2240.11, 6.91£0.07,
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N o o w

6.66+0.16 uaz 6.84+0.15 auaidu wuindan pH Tuiun 7, 14 way 21 anasegrslitdedAgnisadsie

Wisuileuiudndenunududundensnsu 1 Ju (p < .001) dwuandlunsned 2 wasgud 1

Y

A15199 2 wanensiUdsulUasuesan pH, free hemoglobin, metHb wazmuUsIzvaLdadoawasitiushwily

1181 CPDA-1 Wuian 21 Yu

Day of experiment

1 7 14 21
Mean (SD)  p-value  Mean (SD) p-value  Mean (SD) p- Mean (SD) p-
Parameters value value
pH 7.22 (.11) - 6.91 (.07) <.001 6.66 (0.16) <.001 6.84 (0.15) <.001
Free Hemoglobin (g/dL) 0.004 (.004) - 0.008 (.005) .0014 0.015 (0.017) .0040 0.017 (0.011) <.001
MetHb (%) 0.319 (.237) - 0.374 (.224) ns 0.511 (0.226) .0226 0.709 (0.268) <.001
Osmotic fragility test:
Percent of hemolysis (%)
0.0% NaCl 100.00 (.00) - 100.00 (.00) ns 100.00 (.00) ns 100.00 (.00) ns
0.2% NaCl 97.56 (3.27) - 97.67(1.82) ns 97.92 (1.69) ns 97.86 (1.61) ns
0.4% NaCl 87.23(10.81) - 87.20 (12.19) ns 88.48 (8.05) ns 92.85(4.42) ns
0.6% NaCl 0.78 (.63) - 3.64 (1.37) ns 12.40 (5.52)  <0.0001 19.62 (7.79) <.001
0.9% NaCl 0.00 (.00) - 1.06 (.55)  <0.0001 1.97 (1.05)  <0.0001 2.48 (1.17) <.001
ns: not-significant (o > 0.05)
8.0 EE i
XXX
7.5
b
& 7.0
6.5
6.0

1 7 14 21
Day of experiment

Y A e oo

JUN 1 uwanan1sildeuudasszauannudunsa-ang (pH) vendadenuwasduduiiiusnuilutien CPDA-1

Nszeziaan 1,7, 14 uag 21 Tu wuia1 pH dn1sanasog Nided1Agyn9ana (o < .001) Weatsuduiuwsn

v
=

& o ' fo o sw 2 o PPN
VINTITILAUINTN Iﬂﬁmqiaﬂa\‘m@ﬂﬂq pH uﬁllwuﬁﬂuigEJSL']a'ﬂ,uﬂqiLﬂuiﬂiﬂqVILW@JSUU (ns: p > .05, *: p < .05,

5 < 01, ** p < 001 Wag **** p < .0001)
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& o ¢ = A = & H o A 2 a
ANILLANVDILUALADALLAG NﬁﬂqiLLmﬂSUENLGUaﬁLN@Laﬁ]@LLGN‘V]QﬂLﬂU‘lﬁuuqﬂqﬂULa@ﬂLLmﬁsﬁu@ CPDA-1

Wade free hemoglobin lusegadinidenunaduduiifieny 1, 7, 14 uaz 21 Ju Wiy 0.004+0.004,

i
0.008+0.005, 0.015£0.017 uaz 0.017+0.011 mud1dy uagnuinlutuil 21 dArgendnTuil 1 egasdl

o (%

WedAyn19ada (p < .001) Asuansly M15199 2 waggun 2

0.15
| -
3 %
© 0.10
>
Q
a5
g °
L 0.05 .
'o.o' i:::.; PoA ‘“’o:}'“
0.004- '-"-..."“..-‘*' ...... v oY T S Cel .
1 i7 14 21

Day of experiment

5UT 2 wanaszavdlulnadudasy (Free Hb) ludindeauwaududuiivinwiluiie) CPDA-1 fiszeziian 1,7, 14
uay 21 U WUI19EAU Free Hb dn1siiudusgaiidudAeviseda (o < .01 uag p < .0001) Weiisuiuiu
wSNURINSAUSIY FausTiensunnvealndonuasiiindunussegnaInsiiusne (ns: p > .05, * p
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Abstract

Distribution center employees were another group at risk for COVID-19 infection, especially
storage and distribution employees. As consumers are increasingly ordering products online,
employees are being exposed to a large number of products from both domestic and
international locations. This cross-sectional study aimed to study factors associated with
preventing and reducing the spread of COVID-19 behaviors among storage and distribution
employees at a distribution center. 130 employees participated in the study. The accidental
sampling used in this research. The research instruments were the questionnaires about the
knowledge of COVID-19 prevention, the attitudes toward COVID-19, the perceived severity of
COVID-19, and the prevent and reduce the spread of COVID-19 behaviors which their reliabilities
were .92, 68, .75 and .91 respectively. Data were analyzed by descriptive statistics, Chi-square test
and Spearman rank correlation coefficient. The results indicated that 76.92% of the participants
were females; the mean age was 25.63+3.64 years old, 86.15% had a high level of knowledge,
88.46% had a good level of attitude, 97.69% had a high level of perception disease severity, and
98.46% had a good level of behaviors. Behaviors to prevent and reduce the spread of COVID-19
were significantly positively correlated with the age of work, the average monthly income and the
perception disease severity of the COVID-19 (r = .39, p < .01; r = 0.55, p < .01 and r = .29, p < .01,
respectively). To promote prevention and reduce the spread of the COVID-19 behaviors among
employee, agencies should regular surveillance, awareness and provide information about the

COVID-19.
Keywords: COVID-19 preventive behaviors, distribution center, distribution Employees
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Abstract

This quasi-experimental study with a single group pre- and post-test design investigated
the effectiveness of learn using Simulation-Based Learning by comparing the ability to solve
nursing problems and attitudes in caring for palliative patients before and after learning using
Simulation-Based Learning. The participants were 45 fourth-year nursing students enrolled in the
Palliative Care Nursing Practicum course at North Bangkok University during the 2024 academic
year. The research instrument comprised the Simulation-Based Learning plan developed by the
researchers, a problem-solving skills assessment tool, and a palliative care attitude questionnaire.
The content validity of the questionnaire was found to be .96, .85 and .89, respectively. The
interrater reliability test using Cohen's Kappa showed values of .81, .86, and .95, respectively,
indicating a high level of agreement among the raters. Data were analyzed using descriptive
statistics and the paired samples t-test. Results showed that after the Simulation-Based Learning
intervention, students demonstrated significantly higher mean scores in both problem-solving skills
and positive attitudes toward palliative care (t = -17.59, -12.10, p < .01). These findings support the
integration of Simulation-Based Learning into nursing education to enhance students’ decision-
making and critical thinking skills. Simulation is a powerful tool for developing clinical skills,
particularly in decision-making and problem-solving in palliative care nursing. It also fosters a
positive attitude and enhances students' confidence in communicating with patients and their
families, which is crucial for delivering effective palliative care that addresses the psychological and

emotional needs of patients in the terminal stage of life.
Keywords: Simulation-Based Learning, Problem-Solving Ability, palliative care, Attitudes

UNi

N o

Uagtiulassadeussannsiuasuwdativegnedite nanfie asdidnuiuggeengvisedilenydaus 60

e

o = 2 v

Yunduegreiiiy uazaan1salinlul w.e. 2568 Aeiidaongusyunuiosas 17.00 Faasiiinduluiovay

[
A o

27.00 Tt w.a. 2603 ¥ yenanldmuiruszannsiveduuilinneziduisuazideTinmelsaosuas il
Feduiinuniu lngianzlsaesaiudnaznulunguigeeny @ lsasesululsaidesdinisguanuy
UszAudszaasegilnddnlusseret Wesanmsanluvedsalugiieizeduziioniminaauliaunss

Snwibimevialiuaznanedudirefiodlunsygaievesdin Jsllmnudulinuasvsuuiaiusanieg

wazanty @

NANGNINITANYINGIVIAAIAATTUTR ANTUAITIANITSIUNITARUNIAIANG Y Lazn1THN

MAURUR msaeunaufiRdumladAguesns@nwneiuiaiiasihanuianvgeiludnisgua (Caring)



o

a s = al =
ANTENFINYIAFAIGFUNINUATH VNI U 29 atun 1

Aouditofulin

104 Journal of Health Sciences and Wellness Uszddeuunsiay - dquieu 2568

warnsUURNITNEIUIA (Nursing care) laag1egniasnuainsgiudndn @ nsinaiadjialaens
UURnsnervaluaniunisalaseazduasulidnAnuidinwylunisujiinisneiuia n1sfnegnad
Tsugralunisudladyn wagiinanundtlunisdadulanisnisneivia anUssaunisainisaou
aauiRvuverUis wudi dnfnwimerviadnlddulalumsdedulauagnistinisneuia wesanvia
Usgauni1salase nmsdunwaltndnwfidiuinufuatudnisfinwineussyitaylidulaiuiennis
a ¢ a av v o & = a wa v ¢ o a a . .
wdgyanun1salasenlianunsaaianisalle dedu MsinufuRmeaniunisaldtaesaiiowass (Simulation-

Based Learning; SBL) Fa.luuuimenlasunisaduayuludaqiu Wesnfnuifeaivayuitaiuise

[
[

WauvinwensAndaszt nsdndula waznisuidyuluaniunisaldudoulasgredivszdnsnm © delu

AeounsIURNUUAn1en1sneutavuverUlsvestindny) asdnfanssumisuadunenlun1suuin
UfuRanu WnedananssuliinismuniuanuuasiiurineeUfUAnsneua welidnAnwiiinainuiula

lun1sufuanisnenuialaegnediusz@ninin dusvdanasionadnsnisquagUislaenss © aiy

vaa IS

WUy AIVITNAITNGIVIARALNITHAATIA N1TUTUNTEUIUAITSBUNITasulidenmdeiy

<

anumsalmuauanvazveiliSuuluAnITIEN 21 ABNTSUIWUULTeIN (Active leaming) ) n133ANTs
SeunsasulaeyudunisidiusiuveiSeu lneldanunisaldnassaiiouass (Simulation-based
learning: SBL) 1unsruiunisnisiseusivinligseuldsous lnAndnsen uilvdgmniatuly

¢ o ! Y [y cda X a I o &, =
aﬂﬁl‘Uﬂ’ﬁmqlqaaQWIﬂaLﬂﬁﬂﬂUaﬂ’]UﬂqimmLﬂﬂﬂJuf\]iﬂ FL‘Hﬂ'ﬁ% LLa%UUUUiSﬂ‘UUi%ﬂ@QLUUWUQQ‘LULLUFJWWQﬂqﬁ

'
(% =

Weru1afdAy Sejsdunsiinnuagainauiswngiie Inewmgddienldamnsosnulvimenala wu
AUsEerTnevesin 1sasest viieUlegeongegluniziiaiiaas wanaintl msinausuuaznisiniey

mmw%’amaﬂﬁﬂﬁﬂmwmmaLﬁ@lﬁ:ﬁﬁ’ﬂwLLazmmi”Lumi@LLaLLUUUizﬁwimaﬁqﬁmmﬁwLﬂuasm@a (®)

JagtunsldmatiansBeuiuuvaniunmsaidnaesaiiousss (Virtual simulation) tasumuaula

WU Tnsanizlusunsfnyikarnsindunisneiuia nsiseuiiiuanunisaidnassyelidndnw

weuaasalnUuRluanmwndenilndifesiunisauaiiease lngludeandyiuainudssiiniy
1993 Frastediuanuiula anuidnlasade wazvinvendnlulunisguadieiidudeu eii fihedied

Y

TunnzuszauUszang uananl e uLg T lmiudUselovdvasanunisalsnassaiiouasdunis

aswinweanuasavesindnvinewalvianudanddulunsouadtheniianiigingauagiiiuny

a _a ¢ 6Qd(5)5a’lju a I ) v & v o o A
ﬂ’]iﬂﬂ'ﬂLﬂﬁ’]gﬁﬁﬂqUﬂqiﬂJi‘ULsﬁﬁaﬂ MU WﬂUﬂWIUﬂqiaLLaaﬂ?ULLUUU?%@‘Uﬂﬁ%ﬂ@Qf\]ﬂLUu{jf\]f\]anﬂﬁJw

]

ada

danasionunmsguAUae Ssn1siamsSeuiieaniunisaiiiassainsaduaiuinunddifrenisgua
feszerTiglunguinfnymeiunald® uenandmuihmsfinufoRsuanunsaisassdduagl
ﬂfﬂﬁﬂmﬁﬁﬂuﬂ&%ﬂmﬂLLasmmL%aﬁuiuﬂwsﬁaaﬁsﬁuﬁﬂaaLLazmaUﬂ%famrﬁz’Tu Fedanasionislrinisguad
fusgAnSamuaraevausinufsInvndnlavesiUislussergavinevestiinldegamungay 10

Fatiu Walunisnuniukazwssuanunsauliwndn@nwninlszaunisainiepadn (Clinical

¥
' = ya o

experiences) nauuNNU{UR AuzdIdedednfanssy

=

Anufdanisneiuianisiseuinieadin lagld

anunsalidasuadoussadunisnszdunisiseudvesiseuinunsufuRluaniunisaldiaes Inedndne



{ o A

- ¢ y
ANTENTINYIAEAIFVNNLATEUNIG Un 29 atun

Aouditofulin

Journal of Health Sciences and Wellness Usgdndouunsiay - dquieu 2568 105

fidwsulunszuiunsBeudmenueaniiousgluaniunisaiase inlmindnwdlenaladniinweujufinis
weruaneadtnisndu Seudnisiengiluanunsaifidudywiingauasiiannudesgs snwenns
doans nisldnszurummeualunisliduuziizesnsguadiheszozyine udaseunsmierdguaves
fuaeldegramnzan thinwansadadulausladymmaniswenuianeldanmnadesiiauauls sia

Wananuiana1atunisguwaiUle wasannsavimstnufiaanlivatsass o lalaglivihliiAndunsese

Y
¥

ftae 10 msfinylunfai3sfimuddyromaianndnenimuosindnuneualifiaumieuduiineg
TumsquagthsuuudseAuuszass dalifioauidulselovidedtoe widsdsnalsimsvinuvesiinguam
Tuanumeruiaiarundusunisdufeatunniu tilugmaguaifamninuasdanuneseddasuas
aseunsiluszargainevesdin 2 venani nanisidefianunsailulfidunuimislunisudul g
nszuIunsBeunsasy laslaniznsdansBoudinuanunmsaiiaeuaiiousis ilewannvinuzynanain

WiruAf wavanutetiuvetinfnulidenndediualufensresssuLguInluauiag

o/

AnUsEAIAYRINTITY

1. WawSguiisuariuuaisnnuaunsalun1suitdymninisne1una feulasndinisseuslng
IdanunisaldasaaiouasdunisquaiisuseAulseaas vasindnwine1uia
2. WelUTsuiisuaziuuadeinuad nouwazvdinsiteuslagldanunisaldaesailouasdlunis

auanUlgUseAuUszAes vasin@nwing1uia

HUYAFIUNITINY

1. Azkuuedganuannsalunsuayymienisneiuiavesdndnwinegutanaeinisseuilagld
6 o A a v U 1 ! a
anunsaldasaaiiouasdlumsguariieussAuyssassgeninneuliey
2. azluudeiruaRvesdindnwmetuianainsseuslagldanunisalitassaiiouaselunisgua

AUreUsEAUUTEARIgIN ey

NSOULUIAANITIY

v
av A

FFuilusrgnald Simulation Framework vaaanW3d (Jefferies) ¥ Usgneuaie 1) Asdasy
(Teacher) ufpanuuuaaiunisalitaenalonsss dnifidwieeiuazein (Facilitator) lunszuiunis

SeudsudaliinsasioudnvesdiSeusaraunanisisous 2) fiseu (Student) u f3uiaweulunis

Y

al ¥ a v v 6 o =) a . . .
LIgU LLﬁzﬁi’NLLi\‘iﬂQlﬁ]lMﬂ?iLi&JquJEJG]‘LJLEN 3) NN199BNLUUANIUNITUNADIANDUIN (Simulation Design

Characteristics and simulation) audngussasinisiseuivendnansuaysnedan 4) Juaeu \Wun1sinli

=

AiseudinUjiRaniunisaldnaeuaiiouase (Educational practices) mutunausng o loun 4.1) szoe

J

Uddaniunisaldnaad (Pre briefing) 4.2) srezaliiuaniuni1saidnass (Scenario running) kag 4.3)

[

svuznseAuTIenaIEnIun1saldnaes (Debriefing) FaudunisiSeudnfiufduiusseninaisouiudaeulay
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Tnsasvioudn wasdSeulddeyatounsuandaou WeAuannisuftRaniunisaisians faeulssdiu
wadnsAldanmsSeuifeanunsaliasaaiousss Iun anuannsalumsuddymmenisneiuia
Fausznaudie 1) avwanusalunissiusiudeya 2) anwansalunsiesieideyauarseyam
V1IN1SNETUTE 3) AuaNnsatunsanaulaujianisneuia 4) anuaiusatunisusediunanisufun

NNNTNYIUE wazvirualun1sguarlae

1.a3¢js0U (Teacher) asansalunsuAdymniams

1.1 panuuvanuNsHdnaeuailoudss WA

1.2 uddieanuasann - ANNENINTAIUNTTIUTINTRYA

1.3 dalviinsasvioufnuazasunanisiseus - AnuEnInsalumliasgideyaular sy
2. g8y (Student) Tymmamsneua

2.1 asusealalumsiteuimenies |:> - AnuannsatumsinaulaufiFinig

2.2 WiRnUfiRanunsaldnauaiionuass NYIUA
3. N159NUUVEAIUNMIAITIADETDUTTS - ANNEINTOIUNSUTEEIUNANTU UR
(Simulation Design Characteristics and NINITNYIUE

Simulation) muingUsEAIANITSEUIVDIMANENS

LaLI18vN o . o
|:> wﬂuﬂﬁlumig]LLﬁQ’U%ﬂﬂszﬂUUszﬂm

4. MIANUHUR (Educational Practices) UjjURns
AOUMBANIUNTIINABELBUTTS
4.1 szezudndnganunisaldtaes (Pre Briefing)
4.2 syyzaniluaniunisalinass (Scenario

Running)

4.3 538£N150AUIIUNAIFNIUNNTAIINEDY

3/Anliun1sIdeg
n1539eiluiTenmnass (Quasi-experimental research) wuunguiieaiananauLazndanis

[V Y]

NAad (One group pretest-posttest design) FILITANTUNITIVEAIL

Uszrnanguiiagns Ussrnadutindnyimeiunatuld 4 vesamgnenuiamans unine1de
uasnnganm Y sfinen 2567 sausiadu S1uru 48 Au ngudegne WudnAnuiweuia $udil 4 9
MsAnY 2567 YesAENETUIAMANS LvIneduueinganm RamesideuGouneiviiRnimmeiuia
UsgAuuszaes Auunuuavesnguiegnalagldruundvisna (Effect size) :nanAdeiiidnuugnmsise

TnaAeeny Fediaundnsnavuinnaid windu .50 © aglaluswnsy G*Power 3.1 1Y AMuunAIAINLAATA
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\wiau Wiy .05 §rualun1snadeay (Power of test) .80 liduiIungudiegne Wiy 45 Ay usiilesan
Juanuddeianfufanssunsdanisiseunisaeunundngas WnedinaeinisAniden (Inclusion criteria)

a
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Jusvuilenaou Ussunuen 3 szau laun YjdRlaasudiuauysalld 2 azwuu U§URluedwle 1
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AUreUTEAUUTEARY TAAIAMUATIAIULTEBMT (CVI) YBILUUABUANY VAU .96, .85 kA .89 MIUAIRU
luneaadeiutn@nyne1uiadudi 3 91w 30 AU NAFBUAIUTBINTTENI19E el (Interrater Reliability)

IneilAn Cohen's Kappa Wiy .81, .86 ag .95 Aua1siu

nsAATIEvitaya

1. Sinsgideyariluvesnguietnalagldadinssaun léud aud Seuaz Aads (M) uazdiu
Lﬁmwummgm (SD)

2. Bisigiaziuuataunsalun1suAdynininisneruiawazvinuafiden1sguaguile
Uszdudsyaea Tnsmsiiasgiiaiade wardrnudenuunnsgiu

3. WisuifisumnuuaninavesnzuuLRABANNAINsaluN ATy sINEUNALAE iruAR
somspuadineyszfulszans donaaoudesiunuihdeyaiiniswanuauuunfussiieuudsusiures

N o a

AzluunauLayradldunnAsiueglitudAeIelvaia Paired t-test

nsnInYansnguaegie n1933eluaseliun1siiansanatesssunisidelunywdain
ANENITUNITNATNNTETTTUNTITe ULy wdreaumInedeuasnnganm lasunisusesenansiaai
NS18/2567 asTufl 24 waAdnigy 2567 naensernaIn1satidun1side fidelianudidgyfundn

[ a v

3535% LngrIT8TUIngUIEaIAveINITIdY JeyaTiuavideaiiolvidiinsiumsITedansanduladisi
M3ideauaNaiagla wasuansruAmensanduaednualdnesdismnisive fidnsuwide
aa at a ) a Y 1 a v ¥ () ! a A a a

fianslumsuesvseenidnmainsuiieldnaennm InglidwaremaSeusemsussdiunamannisia 1

wennil Jeyaszgniiuiluanuduuaziavedeyalunmsuwintulaglifinisseuteyaseyana

N15ALHUN5IAY

1. Sufeunsmnaes
1.1 sanuuvanIun1saidnaetalonass (Scenario) fUielsnugisassuzgarine a1
IngUszasAn1siseuslusginnsneuagaieneuaznsguaUszAuYTEABY
1.2 ahauvudsziiuanuanansalunisuidyynemisngiuna wuulssdiufiauninents
uartieUszduUsznes wavinlunmadeununnueAdodlo
1.3 w3euriesiinufuAnsdnasaaiiousss yudiass uazfangunsaiiniesilonna q nis
nsuwnnglvisianuniousianisldau
1.4 w3sndaeusianun 5 au lnonsuszguadouanundouvesdaoy viaudila
Aeafulandaniunisaidasuaiionsds wuudssiiuanuannsatunisuidaymnissneuia

[

1.5 wsgugiseu (Preparation) lngudeingusrasAuazn1saniun1sidey duasingusvasa
nssguimeanunsaidtaeuaisuatwariaulandaniumsalitastaloudsanddnvuradendany
suddiAnnmslduuulszdiumquadUienuuuseAudseaas PPS (Palliative Performance Scale) Wuuuseiiy

Edmonton Symptom Assessment System #iI3@aLananugiun1ssnene1uia (Living Will) anaunes 12
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W.3UUNNUNIR wasmeafianisgualnedaiUiedunudnans IFFE (dea-Feeling-Function-Expectation)
srmihneuaniiun1sveass 1 dUav Miadinsuselivanuanunsalumsuidymuasiruaisenisgus

AUreUsEAvUTTARIiouM It EusmeanIuNsaiTIaeLato U

2. funnaes Tansdeunisaeulneldanunisaisassaiiouss Tnsutenguindnunu 12 ndy
nguaz 4 AulsazAuLanIUNUMAR1sTY THuA weruashiuiimedtae (Head Nurse) nenunasamiing
(Iincharge Nurse) Weu1aufusn1s (Med Nurse) weutaeuleyusu (Community Health Nurse) wagdl
nsUsediupnuansatumsuidaymaniswenunalaeld Facilitator Wugflireuuy usazngaldioan 50 und
fdupoulunsFeudded

2.1 sggviiingan1un1saiinaed (Briefing) uugihlviflTouIuNuLarUIUNSIIAT0E14E
UsvAvsndielianansavinfanssuldasuduuaninUsslonigagn Tnemsfinufdaedsdasldaniunisal
SrassiindeadaiunaiBontiuaie niesuuziheunsalild wu infesiarnufulazgunsainisanziden
T Seuldduiauazaannuduneiunsldonu sdueiediiavesuirassrindueiedioduniunsiln
UfTR Feoraliimevaneaniiouauaisluunie udannsadiefliniinugldi sufsduasngsefounisufos
maimanessEuTsaiT inuasdnarsanutuged lusserilldinn 5 wil

2.2 syegdniiuaniunsalsiass (Scenario Running) fi3suujiluaaunisaisiaesiidn
anmwndesatiouveriioaislnenguiiogisazyseneufeinAnyineiuia 4 au Jausdazauaziunum
Tunnsvinaudandu Insazdnnsimualifidavifuisuiaweulunsnasunisguagiiedinng
UszAuuszaaeiseuazaeslseilivanmdymvesiiielagldinuenissiusiudeya Wy n1sasuniy
UszdR NM1505999719M18 wagMIFLNNBINIIANg o Mindu Fynaudniiuasuudamionisdeswening
Prewdoandiie lunsquadiasyssdudseaestu dnAnwianadosfinnsannislinisdismdondis
wangay 1wy mslievdoannin msdanisfueinmaiuian sufansaivayunsiela ey sine
AnuazaInauislvnugUigiazasounsa uenaniifafesfinisUssidunaresnisdnuogsreiiie e
AmueimsvesiineuarUSukunsguaTmeNmIzay WeklheTemsftuuasannindsieluguadi
thuld dndnvuasiiunenuiasdesinvhusumsguaiithy Inglimuusiundauaioaiuisnsguagioe
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3. syoynseAunendsaniunisaisiaes (Debriefing) lutunoufifFouasiouanuidn dnauls
wazufdymiiAnduinanunisaisiaes Tnefaeuiiunumlunisaduayuiasaiuiddla ssozillding
30 w1l fieuaniTeudseiiunisefuseniu GAS Model" dun Gathering Information (1d1A3145n
waznnN13ed), Analysis (@gviaun1sufuiinisneruianuinguseasdnisifous) uaz Summarize (a5U
uniFeunazdsildFuannsfinufoR) welrnsSeusifaussansamgean sudsinsussiliuiauadly

nsguarieUsrAvUszAmaINTsSEuimeanunsalitasualoussimenues Tuszezilldinan 30 uni
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NAN1599¢

1.Sﬁa;gaé’guqﬂﬂaﬁumﬁﬂﬁﬂmwmma%y’uﬂﬁ 4 1w 48 A d@lve)ldunand Sevaz 95.80 4
91958wina 21-25 U owar 8330 engiade 23.87 U (SD = 3.79) finsaiedvazansendng 2.51-3.00 17n
fian Andusovay 56.25 irunseusuvdngnsgiioneiuia Andufesas 10.40 sesaaNuNITOUTY
vdngnsquadgieny 420 dlus Andudosar 6.30 wazdrwlvgliineriiunisoususndeudanduiesay

83.30 Fam15797 1

a ° 1% v ' o G
M1979 1 ﬁnu']uﬁ@fJa56U'E_N6UQaaaQUUﬂﬂam@QUﬂﬂﬂwqwEJ'I'U']@SUTJUV] 4 (n = 48)

doya 317U (AY) Souay
LN
N 46 95.80
28 2 4.20
81y (U) (M = 23.87, SD = 3.79)
21-25 40 83.30
26-30 U 5 10.40
11nn31 30 U 3 6.30
insawABaza (GPA) (M = 2.93, SD = 0.38)
2.01-2.50 5 10.41
2.51-3.00 27 56.25
3.01-3.50 14 29.17
3.51-4.00 2 4.17

Uszaunisaltlnausuluaviineadas

VANgRINLaAREIeY 420 Falus 3 6.30
VANGATEYIENYIUA 5 10.40
Lipgrunseusuanioy 40 83.30

2. MaUTsuiisuazuuRdsALaIunsalun1suAT YNNI TNe1UIalagsINTERINN ABUNS
Seuslagldaniunisaldnaesaiiouass (M = 1.09, SD = .29) uagnaan1siseus (M = 1.87, SD = .11) oy

Y
nManegeufikuunguimegsliidudaseroiu nan1s3denudn unnssiuegdiveddynisaifinsedu .01

T9518ATULALIAYTIN SI1DATLDYARIANTIN 2
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A13199 2 wansn1swIguiiisuaziuuadoaiuaiutsalunisuidyninienisneruialunisquagvae

U5EAUUTEABINDULALNEINITIANITISHUNNTADUAILADIUNSAIINADUELIUIT (n = 48)

AaNuausatun1suAlyImnenIsweIuia foumssey  waInNsReu t P

M SD M SD
AUNSTIVTIMTRYE 106 .44 184 18  -1191  <.001*
aunsiasIsiteyanazseylayvininis 117 41 179 22 894 §
WA <
aunsindulaufianismenua 106 .39 178 .22 -10.97  <.001*
AuNsUTEliunansU URMansweua 111 33 179 .20 -12.62  <.001%
HATIU 1.09 29 1.87 A1 -17.59 < .001*
*p< 0.01

3. mswWSeuiiguazuuwRisiruaRlunsauaUieUseAuUsEARdlag TINTENING NBuMsIiSeus

Tngldaniunisaldnaeuaiouass (M = 3.62, SD = .44) wagunadnisseus (M = 4.35,SD = .61) laans

' v
I @ = 9

Y
nageufinuunguiiegsldidudassseiu nan1s3denudn unnesiuedslidedAynsadfnissiu .01 s

SNYAULALINETIN TNURLLDYANIANTITN 3

M1999 3 uanenisilSeuiisuazkuuteiruaflun1sguateUstAuUsTARnouLar naINTIANITS BN THOU

fgEnIUNTITIARLELaUISY (N = 48)

NAUAR M SD t p
AaUNISISeY 3.62 0.44 -12.10 < .01*
PHINITHIY 4.35 0.61

*p < .01

N152AUSI8HNANI5IY

HANITITENUTN MAIAINNTIANITITBUNTABUMBADIUNITAIT AR UETBUDSY UnANwTlATLUY
AsAaInsalunsuitymmaniseuiagenineuiousswilfudAymeadaiisziu 01 (ReuFeu
M = 1.09, SD = .29; ndai58u M = 1.87, SD = .11) %amamﬁi’faﬁaamﬂé’mﬁumiﬁﬂwwaw"@qﬁa 5554
Aalnlsed wazaaziinuin msldaaunisalsiasdunisideunisaeuaiunsanmuinvsn1saneg]
Isugraarnsundemeniswenuialaegsiiussa@nsam® wenniifnsafunuisevesassin
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Total Phenolic and Flavonoid Compounds of Chinese Herbs Extracts:

Atractylodes lancea (Thunb.) DC., Atractylodes macrocephala Koidz,

and Coptis chinensis Franch
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Abstract

The primary objective of this research was to quantify the total phenolic and flavonoid
compounds in three types of Chinese herb extracts using the Folin-Ciocalteu method and the
Aluminum Nitrate colorimetric method, respectively. The herbs analyzed were Atractylodes
lancea (Thunb.) DC., Atractylodes macrocephala Koidz, and Coptis chinensis Franch, all extracted
with 95% methanol. These herbs are components of traditional Chinese medicine recipes used for
the treatment of stomach and spleen disorders. The study found that the total phenolic
compounds in Atractylodes lancea (Thunb.) DC., Atractylodes macrocephala Koidz, and Coptis
chinensis Franch were 1.95+0.48, 3.40+0.74, and 12.18+2.15 mg GAE/g, respectively. The flavonoid
compounds in Atractylodes lancea (Thunb.) DC., Atractylodes macrocephala Koidz, and Coptis
chinensis Franch were 8.45+1.25, 9.05+0.56, and 15.24+1.77 mg QE/ g, respectively. The results
indicated that Coptis chinensis Franch extract showed the highest levels of total phenolic and
flavonoid compounds, while Atractylodes lancea ( Thunb.) DC. extract showed the lowest.
Statistically significant differences (p < 0.05) were found between Coptis chinensis Franch and both
Atractylodes lancea (Thunb.) DC. and Atractylodes macrocephala Koidz in terms of both total
phenolic and flavonoid compounds. To develop herbal extracts for medicinal use, further studies
are needed on the mechanisms of action and the safety of using these herbal medicines in both

in-vitro and in animal trials.

Keywords: Total phenolic compound, flavonoid, Atractylodes lancea (Thunb.) DC., Atractylodes

macrocephala Koidz, Coptis chinensis Franch.
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wagvigamsnefilviveseyyadase degasinueyyadassnguiduimiv loud wen-uelsiiu (B-carotene)

13

wazlAlsfiueed (Carotenoids) SIufenguaisindilusdn (Polyphenolics) 1y Wa1liuses (Flavonoids)

Judiu Feludagiu wuiranswailiuesd (Flavonoid) wazansuszneulunguindituedn Wuasndiunum

(%

drAgylumsiueuyadasy

o 3

Tutlagtu mavslasayulnslasuanulisulunisdesiudunsieaneuyadass lnvansvanliueosd
Wuasdueyyadaseiddy @ Usenaudie Waliuea (Flavonols) Wailau (Flavones) Wa1inluu

(Flavanones) Wa11uaa (Flavanols) Wa1aluuea (Flavanonols) talawanliu (soflavones) wagwaulshey

'
a =

g111u (Anthocyanidins) @ a13Usgnauiluedn (Phenolic compound) Wuasiusuyadassinulalu

535078 WU 1 wald wavayulng arsuszneuiuednmaiiunumadny Wewindignaduiunaiise

Aulasa funsanEy Funsu wazdueuyadase @

NN1sAnwIuITenuayulnsIunlgnsdiueyyadaseiivateviia laun w9l (Astragalus

membranaceus) ® lau (Ginseng) © wisdu (Scutellaria radix) " wazinnn (Lycii fructus) © $1uldeilll

1Y)

TagusvasAiiofnwignsiusyyadaszvesayulnsviingu q lawn 499 (Atractylodes lancea (Thunb.)

4

+

DC.) W9 (Atractylodes macrocephala Koidz) wagwiawmasu (Coptis chinensis Franch.) %ﬂLﬂuayulm
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Tatadu (Percolation) nsarnayulnssieiilos (Continuous extraction) nsafnasulnsieveslvaingd
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Whatman No.2 911U 3 A39 lagliiifu Ethanol Wi uaAazaseineiu 1 &Uani antuihaisinseslald
sememeLesessemenelfamaInia (Evaporator) Wagyilikyieniewn3as Freezer dryer ¥ida9nseinema

MagangeonruakmasanaveulutahninlamuiaiSovasnanannauau (% yield)

AsAATIEIIUSINE1sUsEnaUUeansauINeAS Folin-Ciocalteu

msw3eudsazane Folin-Ciocalteu gy 10% v/v wisenlnenas Folin Autnauludasdiu
1:10 wiseuasazans Na,CO, Wudu 7.5% wiv wisulngazans Na,COs 7.5 ¢ fethnduusuas 100 ml
wi3ta Gallic acid Wudu 1 me/ml ileldiduansinmsgiu Tneazane Gallic acid 1 mg fetnduuiuas

1 ml wagidoanslvdinnuitudu 0, 2.5, 5, 10, 20, 40, 60, 80 wag 100 ug/ml

Foawansaindsg 10§ mauwdou fuarsazats Dimethyl sulfoxide (DMSO) wdmuTuinsd
wngaulunsIATEUSIaaIsUsEneuiuednsin n1sasIadATETa1sUsEneuTiueansinyinlalag
Yransazaesined19799919udse Gallic acid 100 ul naufuansazaty Folin-Ciocalteu Aiflanundudu
10% v/v U3ues 500 pl Turaeanaass waweglmdnnu ﬁQIEﬁqmmﬁﬁaa 8 Ul sl Na,COs, fiflanny

it 7.5% w/v Usuns 400 plwebidiuudasanslingamgivies 60 uiit InAganduaiiuuasiiaiy
g19AFY 765 nm 98LATBY GENESYS 10S UV-Vis spectrophotometer 31 G10S UV-Vis (U380 Thermo
Scientific ansgowusni) Inenaaougi 3 aseluasiAeInu (triplicated) M1AIAIIULTUTUYDS

a1suszneviluednviulagihAmnisgandunailalyiisuainninunnsgu

A159As1ENIUSUIUE1I5USENaUNA I UBEAM283S Aluminium nitrate colorimetric

method

A15M38UEITaZAY Aluminium nitrate W38Ua15aza8 NaNO, LIUTY 5% w/v Lagnal
NaNO, futhndu wisuansazane ACL, Wudu 10% wiv wisalnenau ACL, fuindu wisuasazans
1M NaOH (MW=40) Tnenauiuinndy wiess Quercetin udyu 10 mg/ml Ingazans Quercetin 10 mg
¢ 95% methanol U3uns 1 ml tielfduarsuinsgiu lngliflanududu .02, .04, .06, .08 uaz .10

meg/ml

Fosansadadeg 10§ wazmawdeu Au DMSO TudFmmsfimunzauiioshluiinseviviua
a1susznaunaliusys laguiaisazanuing1ense Quercetin Usuins 400 pl lalunasnnnans (@
NaNO, fiflaruidudu 5% w/iv USu1es 30 ul ﬁqlﬁfﬁqmmﬂﬁﬁaﬂ 5 wnil wdandudiy AlCL Aflaan
WYY 10% w/v USuns 30 pl ﬁaﬁﬁqmmﬁﬁaq 5 W17 BN 1M NaOH U315 200 pl Laglis 95%
methanol U3u1as 340 pl 57@ﬂ"nﬂmﬂﬁuﬂﬁuLLaQﬁﬂawmaflaﬂﬁu 510 nm #iA3oe GENESYS 10S UV-Vis
spectrophotometer 34 G10S UV-Vis (U3¥% Thermo Scientific a@n$gatasnn) Tngvhnnsvagous 3 ase
Tuns1fiedtu (triplicated) maaaduduvesianliusedlagthanisganduuasildluidiouainnsm

1NIFIY
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[ | |

TrsgRteyaminusausin Ineldadfdanssaun (Descriptive statistics) loun A1Souay

Y

Y aa

(Percentage) Atade (Mean) d1uid8uun1nsgIU (Standard deviation: S.D.) wagldadmgoyuiu
(Inferential statistics) LiiLATIEMUTEUIBUAIINLANAINTENINUSINUAITUSENOUTUBANTIN Uag

asusznaunaluessuesineglagldaia One way ANOVA

NaN15I8

=~ o +

Pnmsarinayulnsiu 3 via Ao 949 10§ mawdeu fe 95% Ethanol wud1 ansaiaayulnsdsy

ffovaznandanauiu (% yield) 1niign Ao Sevar 19.19 sesawnlauiasannayulnsmanieu (Sevay

q

5.38) uag ansarinayulnsliy (Gesag 5.10 ) Teyanmuuandlunisnad 1

A19°99 1 YSunaansarinuasfosazn1snaudiu (% yield) vosayulng

viinvasansazany dauitldlunis witinayulws dwtinansafaveny % yield
aayulng G (n3w) (n3w)
fag Wi 502.58 96.43 19.19
104 Wi 447.84 22.82 5.10
MUY Wi 480.83 25.86 5.38

M19199 2 Usanuansusznauiiuedngau (total phenolic compound) vesayulnswsazwiindieurainnsm

UIM337U Gallic acid

Total phenolic compound (mgGAE/g) ALade
YUAVBIA1TATANY
(mgGAE/g)
auulns v %A v T4 v T4
: M352970AN 1 MIINATIN 2 MIINATIN 3
gag 1.97 2.42 1.47 1.95+0.48
g 3.66 3.98 2.57 3.40+0.74
MIANREU 13.88 12.90 9.76 12.18+2.15

MnMsnadeunuayulnstegiiusunm total phenolic compound 1.95 mgGAE/g Faduusuna
ﬁﬁaaﬁqm 1U985U3u19 total phenolic compound 3.40 mgGAE/g d@1umniemasuiiusun total
phenolic compound 12.18 mgGAE/g %ﬂiﬁmq&ﬁqm 9INN1INAFDUAIIS Folin-Ciocalteu Colorimetric

method aguladayulnsifivsinaasuseneuilusinsiugeigarevnanisy sesawnpaliy diudegd

USunaansuszneuiiuednsiusiiiian doyanuuandlunisned 2
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M50 3 YSinaupnuiinduvesansuseneuanliuess (flavonoid) AMuwisldannns i nsgiu Quercetin vasayulng

JUAVDIEITATANY Flavonoid (mgQE/g) Anady (mgQE/g)
ayulng ariansedl 1 amefendedl 2 naadandedt 3
fag 8.53 9.65 7.16 8.45+1.25
103 9.64 8.55 8.93 9.05+0.56
WIuNaeY 17.26 14.46 13.98 15.24+1.77

91nN1svadeUnuIgIgiviunannududuresaisusenaunailouess 8.45 mgQE/g Fulu
Ysunanitdesan LUgEUTinamnudutuvesaisusenaunailiuess 9.05 meQE/g wasmawasuiiuiunu
AULTNTUTDaITUSENaUN A lIUBYA 15.24 mgQE/g A1NANTNAABUAIEAD Aluminium nitrate

+

colorimetric method aguldinayulnsniiusunaaisuseneunailiuegagenuadu A wiandeu 103

9

wazdeg Toyauandlunisned 3

Wethayulnsniausiiaussuiisunnuuand19seninusinamsuseneuilueinsiuuasUsunm
a5UsENUNALILBR NANSIHASIZINUITMRBULUSINENsUsEnau ueanswasUsunaasusenaunan

o w

Tueerginidejusslugesnaiteddayeadi (p < 001 waw p = .001 suaAv) Teyauandhusnsed 4 uas 5

a ' ' a = a
M990 4 ANULANANSERINUSINEsUsEnauTlueansuvesayulns

dayulns dayulng P-value*
feq g 234
N NGEM <.001
g tag 234
PN INGEM) <.001
WuaeY fag <.001
g <.001

M13197 5 ANUUANA1esERINUTInaasUsEneunanliueiveayulns

dayulns dayulng P-value*
Yaq A1) 590
EeNYGED .001
g s 590
ENYGED .001
eNSGED Hag .001
g .001
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d3UuazanUsnenansivg

A v

Mnuansataayulnsie 95% Ethanol nuindnsnisldfesasndudusnniignnuaduie 5§
105 uazmavdsu Jsorainanayulnsudasviafimuansalunsazaneludmihazansuandaiu an
N13AN®IUDY Suksaprasert WAy Supatang WAENIIANYIVEY Fu LAZAMTNUTI miaﬁmagulwﬂmﬂ%’ﬂfﬂ
uaz 95% ethanol finasoySunamsils @19 uazannsnwives Moradi wazaasz wuitenguesaLlng

finasodnsnsnduau lnsayulnsnenyeenitasddnsnisndufiuuinndl wmsgayulnsnengiesasd

= ¢ v sLuL a T, (11)
a']'ﬁ@’]ﬂ’limaﬂyiﬂ%u@ﬂ'ﬂqﬂm@ﬂ YLUNTILAULE

PNMIANYIIUIIINETUTENBUNLEANTINAIETT Folin-Ciocalteu colorimetric method lagly
gallic acid 1Juasuinsgiu nuimamdsuiiviuiuaisuszneuiiuednsinunnign Ao 12.18+2.15
mMeGAE/g 21nA15AN®I994 Li wavany 12 nudiuiuaisusyneuilusdnsiuaaeis Folin-Ciocalteu
reagent method NE1TANANINUALU HAWYINAU 85.6 + 3.3 MgGAE/g %ngndwmu‘i%ﬂ%ﬁﬂszmm 7
win o1ailesnannuddeves Li wagans limandeuiugnlulssmedunayldunasSounuuuuimme
uauFu Sauandananuddeddlimanisuaniureayulnsiululssmdlng undsnisgnuagnns
wisuaulnsfiuanssfuoraviliuiinauansussneuiiuednsuuandneiu Tagns@nwives Sukmawaty
uaTAMY wudwﬁuﬁﬂgﬂ@mﬁuﬁﬂﬁmiﬂﬁzﬂawwLﬁﬁﬁuaqayulwwmﬁu Feenaiinannsneuauesse

ANMUASEAANANINLINADUNTANUMAIN Aty 12

FegiuTuuasUsEneuTiuednsiu 1.95+0.48 mgGAE/g ailAnlnalAeaiun1sAny1ves Gan RY.
wazganiy Y Anuddvsuiaansuszneviluednsiuludegiindu 2.41+0.41 mgGAE/g 71833 Folin-

Ciocalteu reagent method Tuvaigfin1s@nwives Li M. wagamg 2 ladnwrUSuiuaisuseneuiluei

v

N3IUMEIT Folin-Ciocalteu reagent method 3nansanaday winiu 36.08+0.29 mgGAE/g Fafienunnin
iAol iWominamuideves Ui wavans Wayulnsanlunsatnansyszneuftuedngu Gsoraviliendild
wansnafy sstuneunnseIeNansatnuuanliifesiumuteumilouniswisuasat LU LR 39
audeuiionadmaliiusinaansusenouiiuednsianas esanansilueanaunsadenaansldiede

AMUSBU MUNISANEIVDY Simla waganue'® FanunanuseulnanauSunauansusenauiluaan

L9iUsInaansUsenauTiuednsiy 3.40+0.74 mgGAE/g B4a1nMsAin1ves Li uazanenuUIuu

' W

a15Usenauiluednsiunieis Folin-Ciocalteu reagent method annasanallsy Aanvniu 58.87+4.05

Y

= v ¢ < a = '

MeGAE/g dry mass ¥ Fageninnuidensell erndulyldin Aviuduazergiiuiieiinadeuiuin

] 3
4

a13UsenauiluednsiukarANa1saluNIAIUEaNTNTY TIRTUNMIzUgn anmgiiennia was)il

Uszme gania nMsvuds nsiusnw wazniswisudiegne dululadeiiddyivilaivsuaeansiu
a ud‘ v W = o o (17 o o . (18) = i ~

auyadaseAiuaneneiu den1sfinwives Harakot wazame 7 uaz Yako uazamy "9 Anuitogvesiiy

Qileans waznanaiinaseusunaasusenauituedn



{ o A

- ¢ y
ANTENTINYIAEAIFVNNLATEUNIG Un 29 atun

Aouditofulin

Journal of Health Sciences and Wellness Usgdndouunsnay - dquieu 2568 123

INMIANYITDY Manok ae Limjaroen ** wuddndusinaansuseneviuednsings sedlgnslu

nssueyyadaszadluie Jalmnudululihasatmmanieuniviinuaisusznouiiuednsiugsiign

'
a

= P v a 1% v +da a a a 1y ::4' =
ﬁ]guqmﬁIUﬂ’]imquawaa@aigaﬂmqﬂiﬂmﬁﬂ IusUmg f'U\‘iﬂV]ll‘lJ'ﬁJ']ma’ﬁﬂﬁgﬂ@Uwu@aﬂijﬂJuaﬂwq@ UAINU

Y

JulUlanasfigrslunsiuenyadaseinuluse

MnNMsfnwasatnuivsunaasysenaurlalesdtuayulnsaininnuideves Li uazeane 1
lngangymamasy Favsunaasialiuesauinndine 3 Wi enaliaveunannsseznaitunisane el
Aeilldnanain 3 dUanv druawideves Ui wazaugldnailunisadaiies 72 49lus 9ann1sfinwives

Liu wazanuy wudmsanafiwddiazarglinundnglivinaasussneuralesdanii @

= gﬁ dy Y @ 1 a a A a a I3
ASANEIASILLERI AL MRsuTUS U EsUSEnauTueanTILkara1sUSENaUNa I uaun

+ 1 a

a = A e = a 3 A +
aeian Ineyamdsuiivsunaansuseneuilueinsiuwaransusenaunanliuesdganimneteguas Lol

u

@ a

WedAyneadia (p < .05) fatu Yeyantiannuideladuayulidenmandeulufnviuiiuieiaun

o

ansainayulnsdueisely arsinisfnwisesenienalnniseengswazanulasndelunsldenayulng

Palunasaneassiazludninaassraly

JDLAUBDLUL

= g & = & v oA = = a
nsenwaailidunsfnuilewuiiomuTinaensuseneuiiuednsiuuavarsusenaunanliueenly
49§ g waswamdeu deyaiilaamnsaligiaundueasuduwasing@inundnuesummdunuiu uaz

o = A gy o w o o v N a ) = v
WWUWW?QLVﬁBULWQI%LUUW’]iUUqﬂa\TﬂUW’Jﬂ E;IWH‘LJLL‘Uﬂ‘VILiEJLL‘UU‘JUUizVHuMS’eJLL‘UUI?]ﬂWEJ‘LJE]ﬂ W9

|

afnayulnsmandeuivsinuasysenauiiuednsiunwasuSinaasusznounanliusngeiign usieeals

Y

fmuasfnwiinfiniesdadefionvdmanouiunaasiueuyadases [WuauA svezamnTIzUgn

#ulmgdan givszmenmnzanlunisadinansayulnsusazyin



o

a s = al =
ANTENFINYIAFAIGFUNINUATH VNI U 29 atun 1

124 Journal of Health Sciences and Wellness o " Uszddeuunsiay - dquieu 2568

10.

11.

12.

LONEIIB9B
Soichit O, Klongthale S, Phutthaphadungvipol P. The relationship between Malondialdehyde
levels in plasma and parameters of metabolic syndrome in patients attending the medical
technology clinic, Rangsit University, Pathum Thani province. J Health Sci Boromarajonani
College of Nursing, Ubonratchathani. 2021;(1):107-17. (in Thai)
Yoosatit N, Klinchan C. Determination of flavonoid compounds in Kitchen mint leaves,
Pomegranate leaves and Crinum latiffolium leaves for processing of herbal tea products. Natl
Acad Conf Kamphaeng Phet Rajabhat Univ. 2016; 3(2):332-8. (in Thai)
Suttana W. Anticancer activities of Flavonoids: mechanisms of actions. Srinagarind Med J.
2013;28(3):567-82. (in Thai)
Watcharakup O, Bunjung P, Bunyarat J, Atsinthong M. Radical scavenging agents: antioxidants.
1st edition. Nonthaburi: P.S.; 2006. (in Thai)
Bai L, Gao J, Wei F, Zhao J, Wang D, Wei J. Therapeutic potential of ginsenosides as an adjuvant
treatment for diabetes. Front Pharmacol. 201;9:1-14. doi:10.3389/fphar.2018.00423.
Zeng P, Li J, Chen Y, Chang L. The structures and biological functions of polysaccharides from traditional
Chinese herbs. Prog Mol Biol Transl Sci. 2019;163:423-44. doi:10.1016/bs.pmbts.2019.03.003.
Huang T, Liu Y, Zhang C. Pharmacokinetics and bioavailability enhancement of Baicalin: a
review. Eur J Drug Metab Pharmacokinet. 2019;44(2):159-168. doi: 10.1007/513318-018-0509-3.
Lam P, Cheung F, Tan HY, Wang N, Yuen MF, Feng Y. Hepatoprotective effects of Chinese
medicinal herbs: focus on anti-inflammatory and anti-oxidative activities. Int J Mol Sci.
2016;17(4):465. doi:10.3390/ijms17040465.
Sukprasert J, Suptang S. A study on the effect of solvents in the extraction of herbal plants on
bacterial inhibition. Bulletin Appl Sci. 2012;1(1):99-109. (in Thai)
Fu M, Xuan SH, Park SN. Optimization of the extraction process and antioxidant capacity of
Coptis chinensis Franch extract through cluster analysis. Appl Chem Eng. 2018;29(5):604-12.
doi:10.14478/ace.2018.1065.
Moradi H, Ghavam M, Tavili A. Study of antioxidant activity and some herbal compounds of
Dracocephalum kotschyi Boiss. in different ages of growth. Biotechnology Reports.
2020;25:e00408. doi:https://doi.org/10.1016/j.btre.2019.e00408.
Li W, Sun H, Zhou J, Zhang Y, Liu L, Gao Y. Antibacterial activities, anti-oxidant contents and
anti-oxidant properties of three traditional Chinese medicinal extracts. Bangladesh J Pharmacol.

2015;131-37. doi:https://doi.org/10.3329/bjp.v10i1.21324.



NIATINYIAEANTAVN LA FUAIE

I 29 atud 1

Journal of Health Sciences and Wellness o " Usgdndouunsiay - dquieu 2568 125

13.

14.

15.

16.

17.

18.

19.

20.

Sukmawaty E, Ahmad A, Karim A, Dwyana Z, Karim H, Larekeng S, et al. Effect of geographical and
agroclimatic location on phytocompounds and antioxidant activity of Moringa oleifera \eaves. J Adv
Biotechnol Exp Ther. 2024;7(3):556-71. doi:http://dx.doi.org/10.5455/jabet.2024.d48

Gan RY, Kuang L, Xu XR, Zhang Y, Xia EQ, Song FL, et al. Screening of natural antioxidants from
traditional Chinese medicinal plants associated with treatment of diseases. Molecules.
2010;5988-97. doi:10.3390/molecules15095988.

Li M, Pare PW, Zhang J, Kang T, Zhang Z, Yang D, et al. Antioxidant capacity connection with
Phenolic and Flavonoid content in Chinese medicinal herbs. ACG Publications. 2018;12(3):239-
50. doi:http://doi.org/10.25135/rmp.24.17.08.138.

Simla K, Buntaeng S, Benjasee S. Total Phenolic compounds and antioxidant activity. Khon
Kaen Agri J. 2017;45:1259-64. (in Thai)

Harakot P, Surihan P, Tangwongchai R, Lertrat K. Phenolic compounds and antioxidant activity
in sticky corn at different harvest ages. Khon Kaen Agri J. 2015; 43:311-6. (in Thai)

Yako K, Vechasart T, Suwanachot P. Antioxidant activity of local vegetables in Surat Thani
province. J Thai Trad Alter Med. 2018;16(2):233-43. (in Thai)

Manok S, Limjaroen P. Analysis of antioxidant activity by DPPH, ABTS, and FRAP methods, and
total phenolic compounds of herbal extracts in the "Thapjit" Traditional Medicine Formula Adv
Sci. 2015;15(1):106-17. (in Thai)

Liu XM, Liu Y, Shan CH, Yang XQ, Zhang Q, Xu N, et al. Effects of five extraction methods on
total content, composition, and stability of flavonoids in jujube. Food Chem. 2022;14:100287.
doi:10.1016/j.fochx.2022.100287.



o

a < = al =
ANTENINYIANTATFVAINUAT VNI U 29 atun 1

126 Journal of Health Sciences and Wellness . Uszddeuunsiay - dquieu 2568

NaNUNYBINTTEANANNLUD 3 WATA ABANTIANTNNIINTZIAALAZRIAINITNTZAN
Yy v v Aoy X . =
°uamﬂummauﬂswunmuLuauaam

Acute Effects of Three Stretching Techniques on Vertical Jumping and
Dorsiflexion Range of Motion in Healthy Individual with Gastrocnemius

Muscle Tightness
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Abstract

This study utilized a completely randomized block design to investigate the immediate
effects of different types of muscle stretching on jumping performance in Huachiew
Chalermprakiet University volunteers with gastrocnemius muscle tightness who exhibited an ankle
dorsiflexion angle of less than 12 degrees. Thirty subjects were randomly assigned to static
stretching, dynamic stretching and hold-relax stretching techniques, with rest intervals between
sessions ranging from 24 to 48 hours. Before and immediately following each stretching session,
jumping performance, passive dorsiflexion range of motion and lunge range of motion were
assessed. The reliability of repeated measurements by a single assessor, determined by intraclass
correlation coefficient (ICC), was 0.88, 0.90, and 0.96, respectively. The findings indicated that all
three stretching techniques significantly increased passive dorsiflexion range of motion, lunge range
of motion, as well as vertical jump height immediately after stretching (p < .001). Furthermore,
dynamic stretching and hold-relax stretching yielded significantly greater improvements in passive
ankle dorsiflexion angle compared to static stretching (p < .05). However, no statistically significant
differences were found among the three techniques in terms of enhancing jump performance. In
summary, to enhance jump performance in individuals with tight calf muscles, any of the following
stretching methods can be effectively applied: static stretching, dynamic stretching, and the hold-

relax technique.
Keywords: Static stretching, Dynamic stretching, Hold-relax stretching
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nstanduiledumaiafidussansawlunsivenudanguveand wuidevedlnemaiamsie
ﬂéﬁmﬁa‘ﬁ'ﬁmﬂ%asmuwéwmsfluﬂm;ﬂ’u 1aun n1sBauuumAng (Static stretching; SS) NMSBALUUNATAS
(Dynamic stretching; DS) WagN158ALUUHIUNTITNTEAUNNTTUIVOITEUUUTEAMNA Y e (Proprioceptive
neuromuscular fadilitation: PNF) a1nmsinunues Akagi uae Takahashi @ fild@nwmarufivesmstandnile
wuunaR1alaelduiududa (nclined stretching board) Wu3189A1A15n5EANT 01 IR LT UL AL WY
Musculotendinous stiffness amaﬂﬁuﬁ@sjNﬁﬁaé’wﬁ’@quaﬁawé’qmaﬁmﬁ”mn’f@uwmﬁw wazdseu
msAnyavesMstanduievswuunatnslagldnsvdouduinas (Heel drop stretching) UIANAWUNAY
des ansasfivssennsnszandeiuiindsnisiandaideuiu © dumstanduidewuu PNF DuSnmeda
wilsfldfofiuerudavguroandmdouarosmmaadoulmitdeuldosumivans Konrad, Gad wag Tilp 1#f
AnwnavesnsBand uiledeweiin PNF uszazim 6 §Uai dessmmsnszanderiuaznaivasuuames
AaRdadorendulesvme msfinwivhnsiaesmmanszandewindas Electronic goniometer wudh 113
Sanduiiieramaiia PNF anansaiivesnnsnszandeintuuavananunilndeussmeusnenduesyme
(Tendon stiffness) I@agnafiiveddaynadn® Saduliinmstnnduifouuunsdne wuunaimsuazmeia PNF 3
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nsrlanlanas uinsfnwinavesnisBanduiiefieifivesrmanssandeivoaussnninnianselnnd o
1% Tne Dalymple wazaniy @ I¥AnvnaviuiivesnisBanduidouuuasauasuuunatnstonugees
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AUNAFIUVDINITINY

N138ANANULDUBUUNATATLALLUUNIUNITNTEAUNITTUTVRITEUUUSE A LAENaUITHBeEY
wAllA Hold-relax 1U52ANSANIUNSHANBIAINISNTEANTBLN ILALANTTANINA15NSEIARLAANIINSERA

AL LR UBILUUAIANS

NSOULUIAANITIY

P
analAsAKWNeiARLEaN S 30 AU ]

MnsvegeunaunsianatuLile (pre-test)
1)DFROM
2)LROM

\ 3)Vertical jump

duweatinnsianaiuiesisnisiuaain

& v & - Y & a P & o a
ASEANANLLEBLU SS AsEananailawuy DS Mstananuienlemeaiia HR
30 JU9l x 5 A9 50 U9 x 3 ASS 30 U9 x 5 A9

Ymsnadeundenisianduileriuf (post-test)
1)DFROM
2)LROM
3)Vertical jump

[ Geuauasunistanduilenninaiia lnefivasinsevinanaiinegetes 24 Falusuagliiu 48 4alus ]

A5Adun15IY
Uszynsuazngudiiegne n1sAnv3Ideasailladnuludndnwuninerdeiudenafunssiiusiv

ﬁmaznéﬁmﬁaﬂmﬁamq 18-25 U $1u2u 30 AU (A1UIAIINANTANYILNTasi Effect size = 5, OL = .05,
power = 80 uarldTTuaunguiiesns 30 au) ngusegadosdingndnievssfslnefesiiosmnis
NIEANTDYNVULIINNBEARTI (Non-weight bearing passive ankle dorsiflexion with knee extension)
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wazliifinseantidsneneuiunagevetistos 48 4alus Inanguiieesiiduinfuseduamine douas
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naaaulasuNISAReanaINNISANEYT NsMNetaatAsnIlnenauileussiwisasstie (DFROM Uaenin

12 99A1) YN ImedeuTtaRIvIlnguiazseunquitegalasunMsEanduliamewatiafieiuae s

n'lslﬁus'mi'm%'aga msﬁmﬂm%y’ﬂﬁﬂumiwmaaﬂwaﬁaﬂfjmmgiﬂi (Completely randomized
block design) Faidugunuumsidenitiemuausummunniwesermaiastuldazngumeaass Wosaaiias
KunsRunwaifsuUUaeUNY e nedesiuasinasimsdaidon enanaliastesasunalundide
fuseuinsmnuite lumsfnwedsilfienanainsiuam 30 au erenaifamnauldsumstanduiensuita 3
weila Tngldnmsgudnduegnaiedenisiuaan Iiun midianduiidouuunsing msdendudlenuunatng
wazmsBandnuiodemeta HR evanadasnauarditininssitameianisBand aileesnaios 24 43l
uarlaiiAu 48 Falu e lilinavesmsBanduiedounidmaromaiiamsdand uiilofiveaeu naonnside
mmaﬁﬂmﬂﬂuhjmwéﬁuLﬂﬂﬁﬂmi%ﬂéﬁmﬁal,t,asiwazlﬁaﬂm'ﬁﬂizLﬁummmmaﬁﬂiﬂu%u % @1EEIAT
ynaugnUssdiuasManssanteawiniy uay ssmnawdeulmesiorinunraniwiin uarsvernansslnngs
g uaginsUssduisnousevdsmsiianduioudasmaiia adnoudunisAnudidediviing
UspiliusisanuiuusldgninaeumnsindoievesmsindlasgUsziiiunuien (ntra-ater reliability) wuen
JuUs2anS Intraclass correlation coefficient (ICC(3,1)) Y09n13InsrEEMINTYiang s 2INNNINTEANT BT Y
wazasrnnsaaeulnvesawivnzaiviTn SAwihtu 88, .90 way .96 ANUAIRU

\3aaiioAdy

1. szezn1snsglanga (Vertical jump) imsiasegideaui 1 weldusyfiuaussnnimuenis
nsglan Tnglioranasinsdusiutrsliuvurndmdiuns enanasinsyuruuuuyaugauasAamyuuiunsd
sedutinans (wmusumisd 1) dsndulferaasinsdesuniuaulunsiunds feunselasligeiian
w%auum'qLLsuuﬁy’maq%uﬁ]umuLLuuu Aamuuuiunadenselnnldgeiian (nudumisd 2) fuandugui
1 Q’%ﬁ]’a’a’mxEszNiszNmﬂﬁgmaaﬁ%mm praasiasazldviinisdonnsindidsnisnselaaneuliuns
yaauads 3 ade vidoauniasild ndnduliioranadasitnuin 5 uid deuazduvhmavageunisin

ANUEIYRININTEIARTINFBY 3 ATY laginsenitensagey 30 il YuiinAadeila

5UM 1 M3inszeznisnselangs (vertical jump)
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2. gaNInsEAntaWintu (DFROM) insindedideauil 2 Tnsvinisusefinluiiuouadi
Uanewiuveuiiios Tnglsigemyuveslsiussininesnisindeuln (Standard goniometer) 1afimsa
A1UUBN WAy Stationary arm 19vunulifunszanUaten (Fibula) d3u Movable arm 313vu1uluiy
nspnEBul 5 (5% metatarsal) niugifedienszandouimosenmaliastuliinnitaalalifnigde

YaIvoIwar Inaarn1saaulmvestainyingt 3 A TuiinAaaasile

3. asmnaadeulmvestoriunrasimin (LROM) Tuvih Lunge position vhnsinderidunu
7l 3 Tnel4Insfmvidid TitMeter application Tussuy 105 Tne Application HiArarutdede fda IcC
WU 96 wavAuiisanswesnsinesmnmsadeulm S ICC wihtu 83 WiewSeudisusu Standard
digital inclinometer "% 35n15¥alvitnlnsdnnineuuduniudalaredunseanviiuda (Tibial tuberosity)
Tonanaiastunuuitiinay feviaesirssumunadefiuanusiuag S fasasdurihvoarinds

(9 £

N1999N1IMAADUIB G IULLIFUNTUREINY 11209V NRBINITNAABUN DY I UNAIEADUNBEARTS

YU
(Lunge position) ndsaniulieranadinsseinliudilunieiuniauidnfannigausnunaiuiieies
Y8991 1UNFINFIN1sNAgaUlng e 1N15UIALALEUINYBIT19A BIN1SNAADUTIAIINISIURAN Y

Ya o o

AABALIAINVINITNAADU NUULIFYINNITIALUVDINTEANNUILTWOUUIAT IN15UTELTUTY 3 ASY
o o= a any
GuiinAnadenla
a ] 14 H’l

wailan1sgandnunile

1. msPandutilonuuasang enanadastuluuindyinniy (Lunge position) lUuLABIAUNS
Usziliuaamnisiadeulnivestownvuganimin densaesdisiuiung eraadastuliudilumeduni
uidnndnuiiloussvesvinundsislaeduinliassainiiu M dsgun 2n.) Aaliidunan 30 Funit vien 5

gj a v a al U IS ¥ dglj gj a a

A3a Tnedlszeziin 10 Tndiseninseu swssesatlunsdanduiilensvan 150 Junil

2. mMsdananuilanuunaing lnglieanalastumediuntnvaayin (Forefoot) ULWIUBaNAIAY

Y v v oA

N1y (Step box) Hedusnnruntieiinaiutuas henaiadasAoy o ndouduini (Heel drop) 4197

v '
[ a

Fosnsianduideasdn q 12 §asUdt 29) Saldlafutisesmmaedeulmanidnindudoususlivang
q 3 . 3

wagndugvinsuiuiulu 1 ads vivimun 15 a3s nelusseziaan 50 Jundl #n 10 Jundl vien 3 seu s

& ¥ d‘" 5 a I
syezliatunstanauiilevianun 150 Ui

3. mstananuilelaeniinseAunisiuivesssuulseamuaznauiieniswmeaila Hold relax 1
ananadnsuBUnEULIRYY FITendeutaineraadnslvinszaniu (Dorsiflexion) Auaanisiadeuliuas
Wioaadnsesnusativuaeings (Plantarflexion) fuussiiugideyliianisuadmiuuuasane (Isometric
contraction) 6 W19l v INtugIdeuslionanadasieunany fideindoutewitluiiAnie dorsiflexion
T whunslnddngld 24 Jundt 2 Juidu 1 a3 fsgui 2a) vhinstanduiledvianun 5 Ase lagtin 10
a I ! IS b dy 5 a a IS ¥ dslj o/ v a
U1 sgndneseu siusrezalunsEandiuilevianin 150 Uil vnzdanauilearanainsaz el

pImsisusnausswuunulalagliiflonnsidursetin wazluruginenanainsinsududewiniun 9 saueae
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|

JUN 2 Bnstanauilelagldinalinng 9 Useneusie

n.) MIDARUUAIAN (Intermittent static stretching) Tuvin Lunge position
%.) NM3aluunaing (Dynamic stretching) Tuvin Heel drop

A.) Msealagldwmata Hold-relax

nstiszideya nsfnwiadildadfdamssnulunisesuedeyaiiluveseraatnauay
thiauedeyadisdiads (Mean) wazAndsauusnasgiu (Standard deviation) TastUSeuifisungeves
nsnsslan ssmnsnszandeiintusayesmnsinasulmvesteivaranim %’ayjaﬂ”’wmgﬂmaau
n1snseaneivesteyalagly Shapiro - wilk test wudn deyadnisuanuwaswuulidund Jeldadiauuy Non-
parametric MsAnwranouLazndnsEanduiortuiivhnsiieudieulngldadn Wilcoxon Signed
Rank test daunisenelieuiiisunatiuiiszniranafanisdanduiield Friedman test wazyiinas
NAFDUAMULANGIIN181ES (Post-hoc analysis) #78 Related-Samples Friedman’s Two-way Analysis

o w PN

of Variance by Rank Muuasgauded1Agyn1sadan .05

33u555UNITouATATATNEENS n5iTuRdeilliunns3UTIIINANENSTINSI3U5TIUNNTITE
W INeNdTBe1eaunsIResh (8.926/2562) snanasiasfiinsaunisinniseldsunsiuduneunis
Fidiuns Bnmeaey Usrlenifagldfuuazanuidesiionniintu nquiondldaeunudeasdoandui
UsrdndteinenisesuiefenauaranenasUssneunifeandide uazenanatasidamunslumisie

UYRULUITIUNNTINY
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NaN15I8

[ [ %
[ o

nsfnyIdeATIilenaadavivdudiuau 30 au lnedeyailuvesnguiegislanandlumsnd 1

= v o Lo '
M13197 1 Jeyaniluvesngudiegia

Hoyanaly nauieg AT nausietamAnds  naufieg aaun
U (AL) 10 20 30
218 (U) 20.30%1.49 20.85%1.23 20.67%1.32
i Flansw) 69.70£11.61 57.8518.88 61.80%11.21
dugs (wns) 1.75%0.04 1621443 1.6610.08
Adutinanie Rlansu/msnanns) 22.64% 3.25 22.11% 3.41 22.29%3.31

1NNTANYIATILNUINATIUTNGINITEANAULTDTIUUUAIAI WUUNATRT wazmemada HR
AUTATINAIINGIVBININTELAN BIANNITNTEANTBWINUY kazasrIsiadeulmvesdaiinvuasiinin
IaegeilitdedAyeats 9 p < .001 (1135799 2)
A1919% 2 Wiguiigunaiuiivesnaianisinnanuiilesieniugeveanisnselan (Vertical jump) 83A1N15nsEAN

481911 (DFROM) wazadrnnsideulmvesdainvazasimin (LROM)

fianUs SS DS HR
Vertical jump naugn 31.7518.92 31.47%7.26 34.3517.85
(WURLAI) NAIEA 33.9518.99% 33.8217.54* 36.7018.11*
p-value <.001 <.001 <.001
mMsidsuudas 2.20+2.05 2.3522.00 2.3512.07
p-value .638 .664
DFROM nougn 9.60%1.22 9.40%1.10 10.9710.96
(949617) GNEN 12.13%+1.41* 13.37%1.65% 14.73%1.14%
p-value <.001 <.001 <.001
mMsasuudad 2.531+1.43 3.9741.52" 3.7741.10°
p-value .005 .028
LROM nougn 34.9316.17 34.0016.06 38.3016.57
(2371) VGAEN 40.73%7.42% 39.3316.50% 45.9716.27*
p-value <.001 <.001 <.001
Mswdeuntas 5.80%2.51 5.3313.66 7.6713.95
p-value 337 .069

SS= n1sEananuiieluuAIAig, DS= n1sEananuiienuunaing, HR= n1sianaiuiienieimaiin Hold relax

* uaneeeglitedifgyneadAlleieouiisuiunaunistanduilen p < .001

" upnsnsegnslitudAgynisaifiileiseuiisuiu SS 91 p < .05
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WalUSeuiaun1siUasunUaduedaern1snseandoLindu (ADFROM) #a9n158aNaTuiiana 3
walla nuin ADFROM v89n1s8anauiionuunadng (3.9711.52 1) way ADFROM ¥84n158n
AaueflswmALA HR (3.7711.10 94A1) WuN1NNI7 ADFROM 9940158ANE 10 LB LUUAIAIS

(2.53%1.43 93a1) ae9dtdedAgyeaia (p < .001) Adanslun1s199 2 Turaziidolsufisunareenis
= 1% & a o X ' ! I a
gananuilens 3 nallasion1siiudures LROM wagA1udarasnisnsslanlinuninuunnd1segned

o (%

DEGRIEANIENGRL

1]

dsduazanusnena

NANUNIYINTEANATNLL U IABRIAINISIARUINIVRITBLIN  N1SANWINATINISTANAIULLE

[V

UDIATILNUIINTEANAULLDUBIWIUUAIAY HUUNATHT KATUUUKHIUNMINTEAUNITTUTVRITEUUUSEA M

u

=2

ndrilodiomaila HR @1u1504fis DFROM waz LROM liegrsflduddaymisadn Ssaonndosiuna
nsAnwaneunii Ing Konrad, Stafilidis waz Tilp 49 ld@nvinavesnisiandruniieveswuunsdng 30
Junit 9w 4 ads wazn1siandruifesemaiia contract relax Wiy 36 3undl S1uA 4 SOU NUTIBIEN
nsnszandeniiutuedalifuddriuiindinsiamton WuiReafunsAnuves Masatoshi wasane 7
I§Fnumatuiivesnisianduifouvunsdng 30 Jund S1uau 4 ad WisuieuiunisBandnilose
wATA HR WIW 30 Funit $1uau 4 seuU nuesrnmsnsyandeuiniintuethedifedfnyt? TnensAnvina
vosmsBandmiifonuunsiauarnisBanduitiesemaiia PNF deanauifiveanduniouasidubunuiy
wdinsiandruiiensaeunainrilindruieseulfiinnisinenioen (Muscle compliance) unau
nduilefimumiasenssaneuen (Muscle stiffness) anas Turuedilinunnudsunammautivesdy
/U (Tendon properties) 3eldfinsiiaueuwitnin nseamBeanauiiionaewuuiamnsaiivesdn
AsnszandeinlaefinildsunUasmes Elastic properties vauiiarfaifieau (Connective tissue) Tu
n&uilaF ol muscle stiffness anas waz Muscular compliance sty Tnglifinsiwasuuvawes
AuantAvendudu Inhliadeuteseldnndutiues 149 uenandmsfivaia PNF arsnsndeifiag
nmaadouly wagananufsivenduduldaiuisnesuiefeufizemeuaussdnluli@ autogenic
inhibition Fadunalnnissudinisnasvesnduidelnsnsmafivesndmiefifiusunnnearlunsedu
Golgi tendon organs (GTOs) ‘171'8QIULSUﬂﬁﬂuLﬁaﬁﬂoﬁﬁﬂMﬂﬁ’l vinlifnnszuadszamlunsedu
interneuron Tulvdundslfdinszuadsramniudimahauveanduiiediniinimadog UjAzedi
Tinduiedansiounans Fadunilslunguifiesuenalnnisiaemeenveadulonduiilelussuinei
nstandraitlodemadia HR tuies 19

ANSANTUNUTVDIBIAINISNTLANUBLYINTUNSINTTANA UL UBBUUNATATIUNISANYIATIY

¥ o
N a =

A9AAADINUNISANEINDUNUNTNANYINAYINISEANAINHBWUUNATATADNI5ARBULMIVBITDLNINUIN

BIAINNSNTEANTBW NALTUITUTNAIN15EANA WD 17 Taanua1n15EananuilakuunaInsasyin by
nauLiiall Muscle stiffness WLTU Dawsinanuiioazsaulidneantasatuwivensadlmeadaulmuinduiy
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uansten1seeulidng1neenueuduLdu (Tendon compliance) wagiilotdaligIiudu q vosnaiulile

'
a

WinTY ©1® 34NN HNISNTUYDIRIAINISNTLANYBNINGINTSEANAUL LN UWATATNANIINNIT
a X ) | a a Y & ] a v (12,14)
VLT UVBISTAUAIUNUNIUADNISEAMEEANA1ULED (Stretch tolerance) vasanaatiasannae 12

| I3 v oY 1o a a X dll % & 1 A 4 o
E]EJrlquiﬂ(ﬂ'quLu{j"\]ﬂuuﬁlﬂ‘luuﬂqaﬁuqEJﬂavLﬂﬂ73LWNEUuEUENENﬂ']ﬂ']ﬁLﬂaE]uvLVﬂﬁaqﬂ’]'ﬁﬂﬂﬂanLu@WLLusﬁ@

A15ANYIASINLA ANBIUSIUREUUSEANSANUBINISTANA1UL L@ UNATARD NI SHINTUYD
DFROM Wu71 nsEiandnusilawuunainswazwmaia HR @u1s5auia DFROM Taaninnistiandiusiiowuund

A19 MILANNNISNUNILITSUNTIUTIlLTNsEnwIneuntinRAne L USsuisuNan1sianauiilamemaia

[
= o

WeaiusioasrIn1snseandewin lnen1sdnwiasailanivquiadesiusseziaainisianduiiolngly
S } 4 dy a a a v 1 gj =l 1 4 &J a a 1 £y
syoznarTlunisiananuiile 150 Junil fsveziaiinsznineassvesnistanaiuiile 10 3w wihiulu
Namadla MsinduvesesrInInseandaininulunisfnyiassidenainainsluuunistanduiile
' Y] a 9 & Y] v & = & A9 v . Ao g Ya
upnE1AY NMsgandsdenuunainsvesndruilolun1sAnwiassilld Heel drop stretching wssiivinlLAn
nsanduiiledufnaniminfininunveseaalaTaana199INNTEanaLlBuUUAIANNTY Lunge
stretching L3s7vihlAnn sEanduleinainnsidusiludrmtivesonanadasauyItenfesn1smagaeu
fendadunssuisdiudiefisuivruiausswesiminvesetaiadas dunstanauilonsmaia HR
I3 a 1% o Y] F ] v & aaa o va .
dunisandiuilasiudunisnsgduniuszuulszamnduilodfisemevaussdnludd Autogenic
inhibition d@walinatuiilousafinnisraisdineuyinnisiandsidediedsuyusz@nsnmniseananuiile
| 2 ¢ =1 o v o = 1 Y A ' a 1 a v &
p814l5AANsANwIASIlLERIMATALIIAUUINNITANYINDUNTINTINUIT NMSTALUUAIAINLAYNTEANATLLULD
1 a = a a a Y v ! W = 1% & v a
momalla HR duszansnmlunisiiuessmnisnsgandainlaluunnm1esiu tazn1sbanansiionismaia
HR v lwsslunisnadlvesnatuiiofuvanein (Plantarflexor muscles) anad AMUBANAINTOINE
N3AN®1919LANAINITNTERNA Lo LarN1TUSZIUM LU sTLANsNsiulas A1 sANYINUNt UuANYING
::4 % X A v a o % &
nstandutilevsasunaiialaeldinios Dynamometer Tunisuszidiunsslunisnadivesnaiulile
(Maximum voluntary contraction) **'¥ Turauein1sAinwasetiuszdiumemaddunisnselaavioninugs

8IN1INTLLAN

waﬁuﬁmaemaﬁmé’mLﬁaﬁamammqwaamsnsﬂm (Vertical jump) MsAnwiaSsiinudn
mstanduiionaunaialiviliinmuanassvssaussanimnisnszlan LASIENLNTOiNAY LGRS
nsnszlanldegrsiitoddynadndiewssuiisututounisinndruile elinafiaduvesiidanis
nsvlaneraiiiosanniinisiiiutuves DFROM war LROM Tnensdnwidouniilgnuninuduiugsewing
DFROM fiuAdagauean1snszlanii dle DFROM wizauzdiaionugIvesninselan 1Y aunse
a3unelé1 DFROM uaz LROM Wisfuazdmasianisdasaasiliesmniseayinn wikasdowiniumn
P Sevilindanilossrsdugninenieenuintuieunsvadafionsslnn amdnvesanuduiussening
meveslendiiiouazusimasindunile (Length-tension relationship) wledsnisindeulmusste

AonisdugaunsaunauANeIvedlendule v liAnusmasndusyansaingean (Resting muscle

length) aaenAaeiuNSANYINDUNTNTINUTIN B9AINSATEANTBYNTANUFURUSITIUINAUALLTILSS
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voandnaiila Toe flexor vasfiavhusiviuazanugeveanisnszlan @ uonainilesmnianszandawini
dintuagyilianinsadesadlifunniudourilidubudodevessssdagninifiutudemade Elastic
enerey Minazanlududuiiuty Ussavsamlumsvasivesnduieuasnisiui (Recoil) vosduidui
\fisdugendanasie Stretch-shortening cycle GUmzﬂ551@mﬁﬂﬁmmqwmmimﬂmLﬁ'wﬁu 1219 97013
numwssanssuddinunsneuisuiiounavesnsiandaiesemadaieafusoauaiunsaly
nsnselan lumsiseadilldfnwidsudisunaruiivesnsanduidotsaumaiasemdnisnsslan
Nnudn mmqwmmsﬂiﬂ@mﬁLﬁ'wﬁuwé’amigmﬂé’mLﬁamamwﬁﬂﬁuiﬁLmﬂ@mﬁ’u Faduldluiams
Weorfunsansunadanistandruiesuneunth © snnisanwadiiuiiinisiandudeniaumain
annsauiissia DFROM waz LROM Tagnnsimndnunileuuunatnsuazdiemain HR awnsawfis DFROM 14
Aninnnstanduenuunsdng uinuiiuszansaiwlunisity LROM veamadanisdananuierians
wpdaliuananeiu el LROM Wussrmsnseandewivnzanimindaunaviiaudusiussenisnselan
11nn91 DFROM datuilenstandnaiieranumainaiunsasiin LROM lalssnsiuisenvdmasionismn

frvasnanilanaznisaumvaadudurnznselanliwanadeiuliue

JoLaUDUL

[ '
v = v a o !

Fauauuzlunisiman1sATgluly n1sfnwiaselatvanuitesanisindoulnivesdowind
unumardsoaussnnmmeludiiianznduiotesfsiinumniulutiagussfmusnnluiind
nsBanduilauuuasing nsBianduidleuvunatng waznisBandmideuvusnunisnazfunisiuives
szuvdsvamuagndmiilemeda HR fegunuuilmnzauansndfivesmnisnszandeinagfdnis
narlapiuiindsnsiandunilolaslivihliaussanmmansgianonnes Tasn1sdandudevsuvunatng
wazwuUEuMInTEduMsutesruuUssamndsidemaiin HR ansaluldideifiuidansnsslan
§ogrsiluszansam laslaniznisunluldlunguiniideanisdidanisnselangs 1y seataduea
vanauea vise nzlangs s

3

Jarauanuzinansiveluassanll daindatunisAnensiiae Wunisanelusiaiadasilui

[ ¥
= D VIR Y]

fingeny 18-25 U wasilunisfinwinariuiivesnisiandnuilovssiniu fddunaszeze1ivenisie
nanulawrazmAlaLkasN1SAnwINaTRINITEnna1ulausdludnAnideaussaninnisnselandady

AsANEIRUNaUla
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Effect of Online and Offline Self-Management Programs on Blood Pressure
Control Among Ordinary Parliamentary Officials of the Secretariat of the
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Abstract

Uncontrolled hypertension increases the risk of coronary heart disease, stroke, chronic
kidney disease, and premature death. A large number of Thai ordinary parliamentary officials suffer
from uncontrolled hypertension, often due to a lack of self-awareness and inconsistent health
behaviors for hypertension control. Therefore, self-management is needed to help control
hypertension. This quasi-experimental study aimed to compare blood pressure levels between
civil servants who received online and offline self-management programs. The sample consisted of
50 Thai ordinary parliamentary officials, divided into two groups: 25 who received the online
program and 25 who received the offline program. The sample was selected based on inclusion
criteria and random assignment to the groups. The research instruments included online and
offline self-management programs and a blood pressure monitor. Data analysis was conducted

using descriptive statistics and t-tests.
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The results of the study indicated that, after completing the 12-week trial, the group
receiving the online program showed a statistically significant difference in the mean systolic and
diastolic blood pressure levels compared to the group receiving the offline program, at the 0.05
significance level. Based on the results of this study, nurses can use the online program to

promote healthy behaviors that help control hypertension and prevent complications.
Keywords: Self-management, Online program, Blood pressure control
UNANE

Isamnusulaiinaanaiuaulidlafinnudesdelsanaonioniila lsanaanidenauss lsalasess
wazthldnsdedinneuiedunls d1srenissganiinedwiwunidulsaauduladngeiiliaiuise
muauls Fadndanvguiainnmsvinanuasentnilunuesasnsujiinginssuguamnliaenadeiu

nsnuAuAdulafings Sududeainsdnnisauedunismunulsarnudulaiings Msidenmaaeiid

e

s = =~ o Y a | va v o o
npUszasALiiawIeufisuseAumuduladinse ninanlasulusunsunisinnisauesiuusaulatiuiuy
sowlail Megrelsznaumedisiunisszaniadalne 91w 50 au wuadu 2 nqu fie 25 au Ald5y

Tsunsueaulad uag 25 au Nlasulusunsueenlal Aadennquiitedganunasinuauiivasdndingy

4 A aw

meIsNsduegsie 1aTesiledde laun Tsunsunsianmsauesesuladuazeanla uazinsosinanudiu

ladin Mslasgvideyaldadifidonssaunaznimageui

amATenumenduaiafumanaaesszey 12 dav nduitldsulsunsueeulaviuandliifiu
AuuaneseenitedfyneadiluAiadonnumwesseiuanuiilafindalndnuazseauanusulaiin
lauealndnidlenFoufieusunguiildsulsunsueenlarl sefuteddy .05 anuanisAnuiiineiuia
annsaltlusunsuuuuesulatdlunsaiimginssuguamiialunismvgulsamnusulaiingafietesiuns

WRNITUNTNTOU
AEARY: N13IANTIRULed lusunsueaulal n1smivauAURUladn
Introduction

Hypertension is a major public health problem not only in Thailand but also a global
problem, as the number of new and accumulated hypertension patients is increasing every year. v
The number of people with hypertension in Thailand who are more than 15 years old is reported
in the Department of Disease Control, Ministry of Public Health of Thailand's 2023 annual report.

The data shows that in 2023, there were 15,638.20 hypertensive patients per 100,000 population,
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with 1,189.40 new patients per 100,000 population, an increase from the previous year. The data
from this report indicates the high mortality from cardiovascular disease associated with
hypertension, even if it is unknown how many patients experienced consequences from
uncontrolled hypertension. The primary cause of people's inability to control their hypertension is
their continued engagement in risky activities. ¥ These habits are controllable; while there is no
cure for hypertension, they can be managed to avoid problems by making lifestyle changes and

adhering to medical recommendations.

Hypertension control involves keeping systolic and diastolic blood pressure levels within
normal ranges of no more than 140/90 mmHg. Published guidelines generally recommend that
blood pressure be controlled within the normal range through behavioral adjustments, including
maintaining a healthy weight, exercising sufficiently, limiting sodium intake, following the Dietary
Approaches to Stop Hypertension (DASH) diet, reducing alcohol consumption, and quitting
smoking. ®® However, the problem found in people with hypertension is that they cannot control
their blood pressure levels to be in the normal range, which makes them more likely to have
complications from hypertension. Therefore, to control blood pressure, one must be committed

to the behaviors mentioned above.

If hypertension is not adequately controlled, it can lead to various physiological
complications associated with elevated blood pressure, including arterial atherosclerosis, left
ventricular hypertrophy, and microalbuminuria. Moderate to severe chronic kidney disease,
asymptomatic peripheral arterial disease, and hypertensive retinopathy—characterized by retinal
hemorrhage or papilledema (swelling of the optic disc)—may also occur. Additional complications
include retinopathy, blindness, coronary artery disease, heart failure, and kidney failure. )
Uncontrolled hypertension increases the risk of stroke by four times and the risk of myocardial

infarction by two times. ¥

The primary reason hypertensive patients are often unable to control their blood pressure
is a lack of awareness about self-care. ® This lack of awareness often results in inadequate
exercise, inconsistent medication adherence, and failure to attend follow-up appointments, all of
which contribute to uncontrolled blood pressure. © Consequently, patients experience frequent
illness, which affects their ability to work and earn income to support their families, leading to
financial difficulties and feelings of frustration and despair. Although hypertension cannot be
completely cured, it can be effectively managed to prevent complications and reduce mortality

rates from related diseases.
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A review of the literature related to blood pressure control and hypertension control from
previous research found that the concept that is widely used is the self-management concept ©*%),
which has many concepts. The results of research utilizing the self-management concept have
shown that it can promote self-management behaviors in controlling hypertension, with several
studies successfully reducing blood pressure levels. The application of the self-management
concept can be categorized into two models: face-to-face and telemedicine. The main challenge
of the face-to-face model is the difficulty in follow-up and providing consultations for hypertensive
patients. For example, a previous study suggested using self-management concepts to control
blood pressure in hypertensive patients. It recommended the use of telemedicine systems, LINE
applications, or EMS applications to monitor patients' self-management for sustainability. This is
particularly challenging in rural areas where healthcare providers cannot consistently follow up
with patients. 19 On the other hand, the telemedicine model may not be suitable for patients

who lack access to communication devices.

Telemedicine involves the use of digital technology to overcome the barriers of distance in
providing healthcare services. It has the potential to improve clinical management and expand
service coverage. The benefits of telemedicine include reducing unnecessary doctor visits,
providing timely care, and extending access to underserved communities. It serves as a key
mechanism for implementing self-care interventions. Telemedicine consists of (1) Telehealth, (2)
Virtual health and care, (3) Store and forward, (4) Interactive services, and (5) Remote client/patient
monitoring. Its applications include (1) Teleconsultation, (2) Tele-expertise, (3) Tele-triage, and (4)
Guided self-help. ™ The telemedicine model aligns with self-management concept, which
emphasizes that to strengthen self-management behaviors, it is essential to track the progress of
these behaviors in hypertensive patients to achieve the previously set goals. Telemedicine reduces
barriers to adherence in self-management behaviors by allowing for continuous monitoring, advice,
and motivation at the convenience of hypertensive patients. Therefore, promoting self-
management behaviors to control blood pressure should incorporate communication technology

to facilitate easier monitoring and better access for hypertensive patients. ¢

Thai ordinary parliamentary officials are a group of people who are at risk of having
hypertension due to the stressful nature of their work and the heavy workload. According to
medical check-up data from the Medical Service Division of the Thai Parliament for the years
2020-2022, the number of government officials with hypertension has been increasing annually by
14.55%, 22.78%, and 28.83%, respectively, with the majority still unable to control their blood

pressure within the normal range. “” A review of empirical evidence from the past 10 years
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regarding hypertension in Thai civil servants found no relevant data, particularly among Thai
ordinary parliamentary officials, as no published information was available. Therefore, the
researcher conducted interviews with 30 Thai ordinary parliamentary officials with uncontrolled
hypertension. The findings revealed that most participants were knowledgeable about
hypertension, its complications, and methods for controlling blood pressure. However, they
continued to engage in unhealthy behaviors due to the high demands and stress associated with
their work in parliament, which hindered their ability to maintain a proper diet, exercise regularly,
and manage stress effectively. Some individuals exhibited symptoms of stroke but did not
prioritize treatment due to their heavy workloads. This indicates a lack of appropriate hypertension
management behaviors, stemming from a mismatch between their work lifestyle and necessary

health practices. %

Therefore, Thai ordinary parliamentary officials with uncontrolled hypertension lack clear
goals for controlling their blood pressure and may have insufficient motivation, making it essential
to promote self-management behaviors for hypertension control. The self-management concept
and telemedicine align with the work lifestyle and time constraints of Thai ordinary parliamentary
officials, who can choose when to access information through online channels, seek consultations,
and manage obstacles to performing self-management behaviors for hypertension control at their
convenience. This is because they do not need to travel to healthcare facilities and can manage
their time independently. All Thai ordinary parliamentary officials have access to smartphones or
other digital devices, such as tablets. Fast and informal coordination in parliament often uses LINE
groups, which everyone is familiar with and can use effectively. Therefore, the use of digital
technology, such as smartphones or tablets, for self-management via the LINE application for
hypertension control is highly feasible due to the convenience of accessing information. These
technologies are increasingly being used in hypertension management, albeit in different forms.'*%
Therefore, all stages of activities following the self-management concept will be conducted in an
online format. This includes raising awareness and knowledge about high blood pressure and
preventing complications from uncontrolled blood pressure, which can be accessed and reviewed
at any time without limitations. Self-motivation will be stimulated by setting personal goals
recorded in the online system, reporting self-practices through the system, and ensuring continuity
in behavioral practices by allowing users to monitor progress through easily interpretable graphs
and charts. Additionally, an online administrator will provide continuous consultation to encourage
ongoing practices. This online system, called 'Mho Sapa,' aims to compare differences in blood

pressure through self-management concepts in an online format versus an offline format. The
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efficiency of this online management program can be widely applied in hypertension
management, both in preventing the disease and preventing complications from uncontrolled
hypertension, as most Thai people today have access to mobile phones, and LINE OA is a

commonly used communication application.

Objectives of the research

To compare the effects of online and offline self-management programs on blood
pressure among individuals with uncontrolled hypertension who are Thai parliamentary officials at

the Secretariat of the House of Representatives, the specific objectives of the study are as follows:

1. To compare blood pressure levels before and after the 12-week trial in the group that

received the online self-management program.

2. To compare blood pressure levels after 12 weeks between the online and offline self-

management programs.

Research hypothesis

1. The online group’s mean blood pressure levels after 12 weeks would be higher than

their blood pressure levels before the program.

2. The online group’s mean blood pressure levels would be significantly lower than those

of the offline group 12 weeks after the program’s completion.

Research Conceptual Framework

The self-management concept employed in this study was that of Browder and Shapiro
(1985) 9 who defined self-management as the realistic assessment of one's knowledge, skills, and
abilities through goal-setting, goal-monitoring, and g¢oal-creation motivation, including self-
regulation and feedback-response. It's a process of personal growth or habit modification. Self-
management consists of (1) self-assessment of knowledge, skills, and abilities, with knowledge-
building if deficiencies are identified. (2) Setting achievable goals to stimulate awareness after
knowledge acquisition, leading to behavioral enactment to achieve set goals. (3 ) Monitoring
progress towards goals. (4) Establishing motivation to achieve set goals. (5) Self-regulation and
responsiveness to feedback, with steps 3-5 fostering continuous behavioral enactment. The self-
management idea proposed by Browder and Shapiro is more concerned with generating social

support for behavior change that will lead to changes in health-related behavior.
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The self-management behaviors in this study focused on controlling hypertension,
including maintaining a healthy weight, exercising sufficiently, limiting sodium intake, following the
Dietary Approaches to Stop Hypertension (DASH) diet, reducing alcohol consumption, and quitting
smoking. ®® However, the application of Browder and Shapiro's self-management concept in this
study was integrated with a telemedicine approach, as face-to-face methods may present
challenges in follow-ups and consultations, potentially reducing motivation and adherence to self-
management behaviors. The telemedicine model aligns with Browder and Shapiro's self-
management concept, which emphasizes that to strengthen self-management behaviors, it is
essential to track progress in these behaviors to achieve previously set goals. Telemedicine
reduces barriers to adherence by allowing for continuous monitoring, advice, and motivation, all at
the convenience of hypertensive patients. Both Browder and Shapiro’s self-management concept
and telemedicine align with the work lifestyle and time constraints of parliamentary officials, who
can choose when to access information through online channels, seek consultations, and manage
obstacles to performing self-management behaviors for blood pressure control at their
convenience. This is because they do not need to travel to healthcare facilities and can manage

their time independently. The research framework is illustrated in Figure 1.

Self-management online program
- Self-assessment

- Setting goals

- Monitoring progress

- Establishing motivation

- Self-regulation

Blood pressure level

Self-management offline program

- Self-assessment

- Setting goals

- Monitoring progress

- Establishing motivation

- Self-regulation

Figure 1: Research conceptual framework
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Research Methodology

This study employed a quasi-experimental design, specifically a two-group pretest-posttest

design.

Population and Sample: This research was conducted at the Secretariat of the House of
Representatives. The population consisted of ordinary parliamentary officials from the Secretariat
who had been diagnosed by a physician with uncontrolled hypertension, defined as having a
blood pressure higher than 140/90 mmHg for at least one month. This diagnosis was based on the
results of the annual health check-up conducted by the Secretariat in 2021. The total number of

ordinary parliamentary officials with hypertension was 198. "

The sample size was calculated using G*Power 3.1.9.4 to compare two independent
proportions, with an effect size of d = 0.80. The O error probability was set at 0.05, with a power
1- B error probability) of 0.80, and an allocation ratio of N1/N2 = 1. The required sample size was
42 participants (21 per group). To account for potential attrition over the 12 weeks, the sample
size was increased by 20%. *” Therefore, the final sample size was 50 subjects (25 per group). The
sample was selected using purposive sampling based on the following inclusion criteria: (1)
diagnosed by a physician as unable to control blood pressure below 140/90 mmHg for at least 3
months; (2) aged between 35 and 59 years; (3) possessing a smartphone capable of accessing the
LINE application; and (4) willing to participate in and cooperate with all activities throughout the

12-week research program.

The exclusion criteria were: (1) severe complications from hypertension requiring
hospitalization during the study period and (2) voluntary withdrawal. A total of 77 individuals met
the selection criteria. Fifty subjects were then randomly selected using simple random sampling.
Variables were controlled for confounding using a matched-pairs design, considering age, gender,
and education level as the matching variables. ?"?¥ A total of 25 pairs were formed. Subsequently,
the sampling allocation was conducted to assign individuals to the online and offline groups using

a simple random sampling method, which involved drawing lots.

Research Instruments: The research instruments are divided into those used for

conducting the research and those for controlling the experiment, as follows:

1. The research instruments used in the study were divided into online and offline self-
management programs. Both interventions followed Browder and Shapiro’s self-management

framework. ¢ The knowledge content about hypertension was the same in both programs, but
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the formats differed: the online program provided hypertension knowledge content on the online

platform only, while the offline program presented the content in a printed guidebook.

1.1 Self-Management Online Program (Mho Sapa): The researcher developed a 12-
week for the experimental group, following the self-management framework by Browder and
Shapiro. The program is delivered through the LINE OA platform, focusing on continuous learning
via online meetings, virtual classrooms, video media, infographics, and e-books. The experimental
group will be supported in acquiring knowledge and skills in self-management by tracking blood
pressure levels and promoting appropriate behaviors, including adherence to the DASH diet,
resular physical activity, consistent intake of antihypertensive medication, stress management, and

the reduction or cessation of alcohol consumption and smoking.

The process of using the self-management online program (Mho Sapa) for 12
weeks is as follows: Registration: Participants can register via https://liff.line.me/1657040139-
gpPARPbWW or scan the provided QR code, which will lead to the registration page. Registration
requires inputting the national ID card number. Confirmation: After successful registration, a
confirmation screen will appear, prompting participants to enter their name, surname, nickname,
affiliation, date of birth, gender, and height. Once identity verification is completed, participants
will receive a welcome message via LINE OA, and the screen will display three menu options:
Health Record, Record History, and Health Knowledge. Health Record Menu: Selecting this option
will display a screen specifying the date and time of recording, body weight, systolic and diastolic
blood pressure levels, and heart rate. After recording, a screen will appear showing the
interpretation of blood pressure levels and body mass index. Record History Menu: Selecting this
option will display a screen with personal health history, including personal information, a history
of blood pressure recordings, body mass index for each recording, and a report button. Pressing
the report button will display a graph of blood pressure levels. Health Knowledge Menu:
Selecting this option will display a screen with information regarding hypertension, methods for
preventing complications from uncontrolled hypertension, and other important information.

Participants can access this information for review at any time.

1.2 Self-Management Offline Program: The researcher developed an offline self-
management program for the comparison group, following the self-management framework by
Browder and Shapiro. The program was designed to be conducted in meeting rooms at the Office
of the Secretary of the House of Representatives. The researcher provided knowledge through

lectures and videos about hypertension, focusing on the dangers of complications, causes,
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symptoms, and self-management techniques to control and prevent hypertension-related
complications. The program included steps for behavior change to prevent complications, such as
adopting the DASH diet, regular physical activity, consistent medication intake, stress management,
reducing or avoiding alcohol consumption, and quitting smoking. Participants learned from self-
help manuals on hypertension, recorded blood pressure levels, and documented problems and
obstacles in controlling hypertension in blood pressure logbooks. The researchers acted as peer
learners, exchanging experiences, tracking progress, assessing outcomes, facilitating convenience,

and providing continuous support to address self-management challenges.

2. The tool for controlling the experiment was the blood pressure record sheet.
The group that received the online self-management program recorded their blood pressure
through the LINE OA Application system, while the group that received the offline program used a
printed blood pressure record sheet, which included the date, time, systolic blood pressure, and

diastolic blood pressure.

Both the research instruments and the tools for controlling the experiment underwent a
content validity review of the processes, steps, activities, and evaluations by five experts: one
lecturer in behavioral science research, one expert in medicine and public health at the
Parliament, one lecturer in community nursing, one lecturer in adult nursing, and one expert in

information and digital systems.

Data Collection: The researcher experimented and collected data from July 2022 to
January 2023. After obtaining research ethics approval, the researcher met with the Secretary of
the House of Representatives to request permission to conduct the experiment and gather data.
Upon approval from the Secretary of the House of Representatives, the researcher met with both
groups at different times and dates in private meeting rooms, explaining the objectives and
detailed activities of the research process. They also clarified participation requirements
throughout the project duration. The researcher provided detailed information about participant
rights, encouraged questions, and solicited feedback on program participation. In this session,

participants were asked to sign an informed consent form.
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Table 1 Activity schedule of the online and offline self-management program.

Session Activities Online Offline

1°* Weeks Activity 1: My In the LINE meeting room, The researcher explains and

Day 1 goal researchers introduce introduces the program

(1-2 hrs.) themselves, explain program activities, hypertension guide
activities, demonstrate the use handbook, blood pressure
of the Mho Sapa LINE OA, give record book, and other
participants a chance to share information, and provides a
their experiences related to chance for participants to share
individual self-management, their individual experiences with
and set mutual goals together.  self-management methods and

create goals.
Day 2 Activity 2: On the LINE Meeting Room: The activities are similar to
(2 hrs.) Management - The researcher shows a video  those of an online self-
learning presentation titled management group, but they

“Hypertension” and then differ in that they are
provides knowledge on conducted in a parliamentary
hypertension control through meeting room.
lectures accompanied by
slideshow presentations.
- The researcher explains and
demonstrates methods for
hypertension control in six
aspects: diet, physical activity,
medication, stress, alcohol, and
smoking.
- Participants analyze their
behaviors together with the
researcher, who suggests
personalized practices for each
individual.

Day 3-7 Activity 3: Self-  Individual participants leam about Individual participants learn

learning

hypertension control through their
LINE OA Mho Sapa under the 'Health

Education Leaming Room' menu.

about hypertension control
from their own hypertension

guide handbook.
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Table 1 Activity schedule of the online and offline self-management program. (continue)

in case of problems or
obstacles, and supports
continuous behavioral
engagement.

- The researcher encourages
participants to report their
progress in self-management.
Participants use LINE OA Mho
Sapa to report their behaviors
and progress in self-

management.

Session Activities Online Offline
2" Week Activity 4: Self-  In the LINE Meeting Room: The activities are similar to
Day 1 review - The researcher reviews those of an online self-
(2 hrs.) knowledge of self-management  management group, with the
in six aspects. main difference being that
- The researcher and they are conducted in a
participants establish a mutual ~ parliamentary meeting room.
agreement on self-awareness to
adopt self-management
behaviors.
Day 2-7 Activity 5: Self- Individual participants learn Individual participants learn
learning about hypertension control about hypertension control
through their LINE OA Mho from their own hypertension
Sapa, under the 'Health guide handbook.
Education Learning Room'
menu.
3-12 Weeks Activity 6: Self- In the LINE Meeting Room: In the private room:
1% Day of every  reflection - The researcher provides - The researcher provides
week individualized consultation to individualized consultation to
(30 min per participants on self- participants on self-
person) management, offers assistance management, offers assistance

in case of problems or
obstacles, and supports
maintaining continuous
behavioral practices.

- The researcher encourages
participants to record their
progress in self-management
activities in the BP record

book.
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Table 1 Activity schedule of the online and offline self-management program. (continue)

Session Activities Online Offline
Day 2-6 Activity 8: Self- - Participants join and use LINE  Participants engage in self-
management.  OA Mho Sapa to report their directed self-management
behaviors and progress in self- activities.
management.
- The researcher encourages
participants to review the
interpretation of their reported
results through the LINE
Meeting.

Day 7 Activity 7: The researcher creates - Participants submit their BP
Motivation motivation by publicly record books to the researcher
and goal acknowledging and praising for analysis and interpretation

participants who effectively of self-management progress.

manage themselves through - The researcher commends

the LINE Meeting. and applauds participants who
show good progress in self-
management on the
information board at the
Medical Service Department.

Last day of Evaluate self-  In the LINE Meeting Room: In the private room:

week 12 management - The researcher collaborates - The researcher summarizes

Post-test and blood with the group of participants the results of self-management

5™ visit pressure to summarize the results of over the 12 weeks with the

(After 12 weeks control. self-management over the 12 participant group.

of

implementation

of the program)
2 hrs.

weeks.

- The researcher admires all
participants with good self-
management behaviors.

- Blood pressure record.

- The program concludes.

- The researcher commends all
participants with good self-
management behaviors.

- Blood pressure record.

- The program concludes.
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Both online and offline self-management programs were conducted simultaneously. To
prevent contamination between the two participant groups, the online group used the LINE
application, which was restricted to access via national ID and required approval from the

administrator (the researcher) to use the online self-management program.

Data Analysis: Personal data were analyzed using statistical methods to calculate
frequency, percentage, mean, and standard deviation. The analysis of differences within groups
was conducted using a paired t-test, while the analysis of differences in mean scores between the
online and offline groups was performed using an independent t-test. The inferential statistics

were based on the assumption test conditions for using t-statistics (e.g., normality testing).

Research Ethics and Protection of Rights: The study was approved by the Institutional
Review Board of Huachiew Chalermprakiat University (IRB No. 1220/2022). The researcher explained
the research project and informed the participants that they could freely decide whether they
would like to participate in it and could withdraw at any time. The data obtained would be kept
confidential. The results of the study would be presented as a group rather than individual data; if
the participants were willing to participate in the study, they signed informed consent before the

study. The participants had to demonstrate their willingness to participate throughout the study.

Research Results

Characteristics of participants

The total sample consisted of 50 participants, divided into two groups: an online group
with 25 participants and an offline group with 25 participants, all of whom completed the study.
The majority were female, with an average age of 45.36 years. Most participants were diagnosed
with obesity, with a body mass index ranging from 25.00 to 25.99 kg/m?. All had completed a
master's degree, and the duration of their hypertension diagnosis was either 1-3 years or 4-6 years,
with similar proportions in each group. A comparison of key personal data between the two
groups—such as gender, age, body weight, height, waist circumference, body mass index,
education level, hypertension duration, other underlying diseases, and medical follow-up—
showed no significant differences. Personal data was matched to control for confounding variables,
including gender, age, and education level, in both the online and offline groups. As shown in

Table 2.
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Table 2 Participants’ characteristics

Characteristics Online Offline Statistic p-value
(n= 25) (n= 25) value
Gender, Frequency (%) 0° 1.000
Female 13 (52.00) 13 (52.00)
Male 12 (48.00) 12 (48.00)
Age (years), Mean (SD) 46.14 (5.52) 4459(6.65)  -0.838" 407
BMI (kg/m?), Mean (SD) 2671(2.68)  27.12(4.61)  0.363" 719
Education level, Frequency (%) 0° 1.000
Bachelor degree 9 (18.00) 9 (18.00)
Master’s degree 16 (64.00) 16 (64.00)
Hypertension period 0.608 " .895
Medical follow-up, Frequency (%) 0.101° 500
Regular 8 (32.00) 7 (28.00)
Loss follow-up = 1 time 17 (68.00) 18 (72.00)

t = t-test, * = Chi-square test, ® = Fisher’ Exact test

Table 3 shows that in the group that received the online program, at 12 weeks, the mean
systolic blood pressure and mean diastolic blood pressure were significantly lower than before
receiving the online program, with a statistical significance level of 0.05. Table 4 shows that in the
group that received the offline program, at 12 weeks, the mean systolic blood pressure and mean

diastolic blood pressure did not differ from before receiving the offline program.

Table 3 Comparison of mean systolic and diastolic blood pressure before and after receiving the 12-

week program of the online group.

Variables Pre-test (n = 25) Post-test (n = 25) t p-value
M SD M SD

Systolic BP 153.81 8.94 140.18 10.18 6.941 <.001

Diastolic BP 96.86 584 86.22 9.40 4916 <.001

Table 4 shows that before receiving the program, there was no significant difference in the
mean systolic or diastolic blood pressure between the online program group and the offline
program group. After both groups participated in the program for 12 weeks, the online program
group had significantly lower mean systolic and diastolic blood pressure compared the offline
program group. To control for the initial differences in mean blood pressure between the two

groups, Table 5 demonstrates that the mean differences in systolic and diastolic blood pressure
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were significantly lower in the online program group than in the offline program group at the .05

level.

Table 4 Comparison of mean systolic and mean diastolic blood pressure before and after receiving the

12-week program between the online and offline groups.

Variables Online Group (n = 25)  Offline Group (n = 25) t p-value
M SD M SD

Systolic BP (Pre-test) 153.81 8.94 154.68 10.18 -.299 67

Diastolic BP (Pre-test) 96.86 5.84 99.72 7.04 -1.468 150

Systolic BP (Post-test) 140.18 8.56 154.90 10.34 -5.143 <.001

Diastolic BP (Post-test) 86.22 9.40 97.50 5.98 -4.743 <.001

Table 5 Comparison of mean differences in systolic and diastolic blood pressure before and after

receiving the 12-week program between the online and offline groups.

Variables Online Group (n = 25) Offline Group (n = 25) t p-value
D 7 D 7

Systolic BP 13.63 9.21 =22 10.87 4.563 <.001

Diastolic BP 10.63 10.14 2.22 10.16 2.745 .009

Conclusion and Discussion of Results

This study shows that the online self-management program is more effective than the
offline self-management program in reducing systolic and diastolic blood pressure over 12 weeks.
Although both programs apply the self-management concept of Broder and Shapiro 9, which
includes self-monitoring, self-evaluation, self-recording, and self-reinforcement strategies to drive
program activities and support participants in developing self-management behaviors to ultimately
control their blood pressure, the study found that before the 12-week intervention period, there
was no statistically significant difference in the mean systolic and diastolic blood pressure between
the comparison group and the experimental group at the 0.05 significance level. However, after
the 12-week intervention, the experimental group showed a statistically significant reduction in

mean systolic and diastolic blood pressure at the .05 level.

This difference is believed to be due to the variation in how program activities were
delivered based on the four self-management components. In the offline group, although self-
management concepts were applied, the program activities were delivered through scheduled
face-to-face meetings, which may have caused inconvenience for participants in adhering to the
program and limited the frequency of researcher follow-ups. This aligns with previous studies

indicating that self-management approaches for controlling blood pressure in patients with
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uncontrolled hypertension should integrate telemedicine, Line Application, or EMS Application to
ensure sustained self-management, especially in remote areas where healthcare providers cannot

consistently follow up with patients. 9

For the online group, where program activities were delivered online through the Line OA
system, participants found it more convenient to engage in activities and could integrate them
more seamlessly into their lifestyle and work routines. This can be explained by the World Health

Organization’s telemedicine concept *°

, which facilitates healthcare service delivery across
distances. Healthcare professionals use information and communication technology to exchange
accurate data for diagnosis, treatment, and disease prevention. The core principles of telemedicine
include remote healthcare services through digital tools, remote data storage and forwarding (store
and forward), interactive services, remote client/patient monitoring, and guided self-help. These
services can be delivered through smartphones, websites, or books, with healthcare professionals
providing support via phone or online platforms. Therefore, even though the self-management

concept is applied in both cases, if it does not align with an individual's lifestyle, it may not be

effective enough for controlling high blood pressure.

Therefore, applying this concept to drive a self-management program for developing
healthy behaviors can effectively lower blood pressure. This aligns with previous studies that have
used telemedicine for hypertension self-management in individuals with hypertension. For
example, mobile apps demonstrated greater efficacy in promoting self-management behaviors for
hypertension management compared to control groups. *” WeChat for self-management among
hypertensive patients resulted in higher self-management behaviors than in control groups. GUA
systematic review on the effectiveness of mobile applications for hypertension monitoring in
adults found improvements in self-management behaviors, treatment motivation, and adherence.
2 Using the Green Heart Smartphone application, hypertensive patients achieved greater blood
pressure control after six months compared to those receiving usual care. ®® Additionally, multi-
modal digital management through WeChat led to a significant reduction in mean blood pressure
after six months. ¥ The use of mobile health (mHealth) technology to support hypertensive
patients in improving self-management behaviors. Moreover, interactive app-enabled mHealth
solutions have been shown to help hypertensive participants reduce their blood pressure. @¥
mHealth technology for hypertension management in community-based adults empowered
participants, improved patient-provider communication without the burden of clinic visits, and
increased engagement in blood pressure control. %) Chatbots for hypertension self-management

(36)

support may further enhance the self-management experience. Furthermore, digital health



o

a s = al =
ANTENFINYIAFAIGFUNINUATH VNI U 29 atun 1

Aouditofulin

156 Journal of Health Sciences and Wellness Uszddeuunsiay - dquieu 2568

programs for blood pressure control have been shown to result in significant reductions in mean
blood pressure after 12 months in individuals with previously uncontrolled hypertension. ®” The
use of mHealth interventions for hypertension management has also been associated with

(38)

successful blood pressure control after six months. Similarly, digital health apps have

demonstrated greater improvements in blood pressure control after 12 weeks. ¢

This study has a limitation in that it could not strictly prevent contamination between the participants
in the online and offline program groups, as parliamentary officials work in the same area. However,
contamination was controlled by matching the samples based on gender, age, and education level, as well as

restricting access to the online program, which required approval from the administrator or researcher.

Research Suggestions

Suggestions for applying the research results: The results of this study demonstrate the
effectiveness of the online self-management program in reducing blood pressure, owing to its ease of
use and accessibility. The user base for this online program should be expanded to include all
parliamentary officials with uncontrolled hypertension, as well as community nurses working in primary
healthcare facilities or other service centers responsible for caring for patients with hypertension. These
healthcare professionals can recommend the online program through the LINE OA system to help

prevent hypertension and its complications in those with uncontrolled hypertension.

Suggestions for future research: In the next study, the self-management online program
should be developed to address other non-communicable chronic diseases such as metabolic
syndrome, diabetes, and cardiovascular disease. It should also be made more user-friendly. For
example, Al technology could be utilized to automatically record users' health data, eliminating
the need for manual input and reducing potential errors in data entry. Additionally, the
effectiveness of the online program should be tested through a randomized controlled trial (RCT).
Based on the results of this study, although the online program reduced blood pressure more
effectively than the offline program, systolic and diastolic blood pressure values remained close to

140/90 mmHg. Therefore, the program duration should be extended.
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Abstract

Social fitness, the ability to cultivate and maintain meaningful social connections across
various life stages, is pivotal in promoting mental health and overall well-being. This concept
encompasses key components, including social connections and support networks, social skills and
competence, social engagement and inclusion, and social resilience and satisfaction, which play
integral roles in shaping individuals’ mental health trajectories across different life stages. This
article aims to explore the profound impact of social fitness on mental health and well-being across
various life stages. Moreover, it provides insights into understanding the role of social fitness in
mental health through its multifaceted components. Social connections and support networks
offer emotional support and a sense of belonging that are vital for coping with stress and adversity
across all ages. Developing social skills and competence from childhood enables effective
communication and relationship-building skills, contributing to better mental health outcomes in
adolescence and adulthood. Social engagement and inclusion foster community integration and
reduce feelings of isolation, enhancing psychological resilience and overall life satisfaction.
Recognizing the diversity of populations and contextual variables is essential for understanding
how social fitness influences mental well-being, suiding effective interventions and policies that
enhance social connectivity and satisfaction, thereby contributing to healthier and more resilient

societies.
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Introduction

The intricate relationship between social fitness and mental health and well-being has
garnered significant attention in recent literature. Social fitness, though a relatively modern
concept, has been defined and interpreted in various ways across disciplines and contexts. As a
measure of relational wellbeing, social fitness refers to an individual’s ability to build, maintain,
and effectively navigate interpersonal relationships, contributing to overall emotional and
psychological resilience.  In military contexts, social fitness is defined as the resources derived
from one’s social world, including emotional, instrumental, and informational support. It involves
building strong networks that bolster resilience, enabling individuals to recover from stressors,
perform effectively, and grow from adversity. @ Social fitness in workplace dynamics refers to
fostering authentic connections and collaboration among team members. This involves creating
environments that prevent isolation, build trust, and support collective problem-solving. Such

fitness is seen as crucial for team resilience and long-term success. !
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Building upon these perspectives, we define social fitness as a multidimensional construct
that plays a vital role in promoting mental health and overall well-being. It involves building and
maintaining strong social networks, engaging in social activities, and developing key interpersonal
skills that facilitate meaningful and supportive relationships. “@ The evidence suggest that engaging
in social activities, participating in group sports, and fostering supportive relationships are pivotal
for enhancing mental well-being. For example, studies indicate that individuals with robust social
networks exhibit lower levels of stress, anxiety, and depression, and higher levels of life

satisfaction and self-esteem. ©®

The significance of social fitness extends beyond mere social interactions to encompass a
wide array of activities that promote mental health. Participation in team sports is a prime
example, as it not only enhances physical health but also fosters a sense of community and
belonging, which are critical for psychological well-being. 7 Research shows that individuals
engaged in team sports report higher levels of self-esteem and life satisfaction compared to non-
participants. © Moreover, the support derived from social relationships acts as a buffer against
mental health challenges, miticating symptoms of depression and anxiety through emotional
support and practical assistance. ©® A study by Ishihara and colleagues® revealed that engaging in
certain sports can contribute significantly to enhance the academic performance of adolescents.
Social fitness is a vital component of mental health and well-being across all stages of life. From
childhood through older adulthood, the ability to form and maintain meaningful social
connections provides emotional support, enhances mental and physical health, and contributes to
overall life satisfaction. ¥ The influence of social fitness on mental health varies across different
age groups, each facing unique challenges and benefits from social interactions. For instance,
during childhood and adolescence, social fitness is crucial for developing social skills, self-esteem,
and emotional regulation. Positive peer interactions and supportive friendships contribute

@19 Among the aging

significantly to psychological development and academic performance.
population, maintaining social fitness through community engagement and social networks is vital
for mental health. Regular social interaction in this demographic is linked to lower rates of

cognitive decline and higher quality of life. ¥
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Despite the extensive research highlighting the positive impact of social fitness on mental
health and well-being across various life stages, there remains a significant gap in understanding
the specific mechanisms and contextual factors that modulate this relationship across distinct
demographic groups and life stages. This article aims to provide insights into understanding the
role of social fitness in mental health, considering diverse populations and contextual variables.
Such insights are crucial for developing targeted, effective interventions that can be tailored to
specific needs, ultimately enhancing mental health and well-being more comprehensively and

inclusively.

Social Fitness and Its Key Components

The concept of social fitness has gained prominence in psychological and public health
research as a crucial determinant of mental health and wellbeing. Unlike physical fitness, which
focuses on bodily health, social fitness encompasses the ability to effectively navigate and thrive
in social environments, such as addressing and resolving interpersonal conflicts constructively,
recognizing and managing one’s emotions and those of others to foster positive interactions, and
developing deep, meaningful connections that provide emotional, instrumental, and informational
support.? It encompasses a complex interplay of social connections and support networks, social
skills and competence, social engagement and inclusion, and social resilience and satisfaction that

contribute significantly to individuals' psychological resilience and overall quality of life.
Social Connections and Support Networks

Social fitness involves the ability to create and maintain quality and supportive social
networks. These networks provide emotional, informational, and practical support, which are
crucial for coping with stress and enhancing mental health. Strong social connections and support
system have been consistently linked to better health outcomes, including reduced risk of
depression and anxiety (12), improved focus and concentration “O), decreased risk for morbidity and

mortality **, and improved cognitive functions. !**¥

Social Skills and Competence

Social skills refer to the abilities that enable individuals to interact effectively with others
in various social situations. *® These skills are learned and developed over time through
experiences, observations, and socialization processes. Competence in social skills encompasses a
range of abilities, including verbal and nonverbal communication, emotional regulation, empathy,

and conflict resolution. *® A recent study found that individuals with good social skills can build
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and maintain positive relationships, which contribute to emotional support, companionship, and a

sense of belonging. ¥
Social Engagement and Inclusion

Social engagement involves active participation in social activities, such as team sports,
social clubs, and community groups. These activities foster a sense of belonging, improve self-
esteem, and provide opportunities for social interaction and connection. “'¥ According to World
Bank ", social inclusion refers to feeling accepted and valued by others within social contexts,
allowing individuals and groups to participate fully in society. This involvement fosters a sense of
belonging and empowers individuals to contribute to and benefit from societal progress, while also

combating social exclusion and discrimination. 4417

Social Resilience and Satisfaction

Social resilience and social satisfaction are closely intertwined. Social resilience refers to
the capacity of individuals, communities, and societies to withstand, adapt to, and recover from
social adversities and challenges. "8 This concept encompasses the ability to maintain positive
relationships, access social support, and sustain a sense of community and belonging in the face of
difficulties. “® Studies suggest that individuals with high resilience are less likely to experience

depression, anxiety and stress. 12V

Social satisfaction is the degree of contentment and fulfillment individuals feel in their
social interactions and relationships. *? It encompasses the quality of social experiences and the
extent to which personal social needs are met. %% High social resilience can lead to increased
social satisfaction by enabling individuals to better cope with social stressors and maintain positive

19-20

relationships. *2% Conversely, high social satisfaction can enhance social resilience by providing a

strong foundation of support and fulfillment that bolsters psychological well-being and

adaptability. ?#%%

In summary, social fitness encompasses the ability to build and maintain supportive social
networks, develop and utilize social skills, actively engage in social activities, and foster resilience
and satisfaction in relationships. Quality social connections provide emotional, informational, and
practical support, contributing to mental well-being and improved health outcomes, including
reduced depression, enhanced cognitive function, and decreased morbidity and mortality risks.
Social competence, characterized by effective communication, empathy, and conflict resolution,
facilitates the creation of positive relationships that nurture emotional support and a sense of

belonging. Active social engagement and inclusion in community activities foster acceptance and
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empowerment, combating exclusion and enhancing societal participation. Furthermore, social
resilience—the capacity to adapt and recover from adversities—interacts with social satisfaction, as
both reinforce psychological well-being. High resilience enables individuals to navigate social
challenges effectively, while fulfilling social interactions provide a foundation of support and

belonging, amplifying overall life satisfaction.
Social Fitness Across Different Life Stages

Social fitness, encompassing the ability to interact effectively and form meaningful
relationships, plays a critical role in mental health and well-being throughout different life stages.
The components and importance of social fitness evolve from childhood through older adulthood,
impacting individual development and societal cohesion and emphasizing the importance of

fostering strong social connections throughout life.
Childhood and Adolescence

Social fitness during childhood and adolescence is crucial for the development of effective
interpersonal skills and emotional well-being which has related health implications in adulthood.
13 n early childhood, social fitness involves forming secure attachments with caregivers, which

@9 Children learn social norms and

sets the foundation for trust and emotional regulation.
behaviors through play and interaction with family members and peers, developing basic skills in
communication and empathy. ® Children develop relationships with peers, and friendships are
beneficial for their social and emotional development. These friendships can also help buffer
against negative life events. ** Middle childhood sees an expansion of social networks as children
form friendships and engage in group activities. These interactions help children learn cooperation,
enhance academic performance, teamwork, and conflict resolution, which are essential for

building social competence and self-esteem. ¥

Adolescence brings about significant changes as individuals seek independence and
identity, primarily through peer relationships. During this stage, social fitness involves navigating
complex social dynamics, including peer pressure, romantic relationships, and a deeper
understanding of social roles and responsibilities. ¥ Adolescents develop a sense of identity and
self-concept, influenced heavily by their social interactions and the need for acceptance within
their peer groups.?” In addition, at the onset of adolescence, individuals develop sophistication in
their interpersonal behaviors and experience increased neurological sensitivity to social influence.
26)

Successfully managing these relationships and developing strong social skills during

adolescence is critical for mental health and lays the groundwork for healthy adult relationships.
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1420 Eyrthermore, strong social skills during adolescence are crucial for successful functioning in

life. Learning these skills helps individuals make good decisions and behave appropriately in
diverse situations. ®® Promoting social fitness at this stage involves building foundational skills,
emotional intelligence, and social connections through different strategies such as play-based
learning (e.g., team sports, group projects, and playdates), integrating emotional regulation and
empathy-building exercises into school curricula, participation in clubs or after-school programs,
and parental support (e.g., positive role modeling). These can contribute to improve emotional

regulation, conflict resolution, and interpersonal skills. 13 242

Adulthood

Social fitness in adulthood encompasses the ability to build, maintain, and navigate
complex social relationships across various life domains, including career, family, and community.
@) 1n young adulthood, individuals often focus on establishing their careers, forming intimate
partnerships, and possibly starting families. Social fitness at this stage involves balancing
professional aspirations with personal relationships, developing strong communication and
networking skills, and creating supportive social circles. The ability to form stable and nurturing

relationships is crucial for emotional support and mental well-being. #%V

Middle adulthood presents new social challenges as individuals juggle career
advancement, family responsibilities, and the care of aging parents. Social fitness during this stage
includes maintaining long-term friendships, managing family dynamics, and participating in
community activities. ®? This period often requires adapting to changing social roles and
responsibilities, such as becoming a mentor at work or a caregiver at home. Strong social networks
and the ability to foster community connections can provide crucial support and resilience during

133 |n addition, strong

these transitions, enhancing overall life satisfaction and mental health. (
social connection provides emotional support, enhance resilience to stress, contributing to a
positive outlook on life and improved mental health. ® Evidence suggests that socially active
adults report lower levels of stress, anxiety, and depression compared to those who are socially

isolated. 2

In adulthood, maintaining relationships, work-life balance, and adapting to life
transitions are key needs. Strategies to promote social fitness include fostering workplace social
support (e.g., team-building activities, mentorship programs, and workplace wellness initiatives),
participation in volunteering, cultural events, or neighborhood associations, offering counseling
services or workshops on conflict resolution and effective communication to strengthen marital

and family ties, and leveraging technology positively. ¢%3¥
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Aging
Aging brings unique challenges and opportunities for social fitness, influencing well-being
and quality of life in older adults. As individuals enter late adulthood, maintaining social

13,23, 32 gocial fitness is

connections becomes increasingly vital for mental and physical health. (
linked to better cognitive function and mental health in older adults. Studies have revealed that
maintaining social relationships can help reduce the risk of cognitive decline, and socially active

35-38

individuals report lower levels of depression in older adults. ®**® Social fitness in this stage

involves adapting to retirement, coping with potential loss of loved ones, and finding new roles

(23,32

within family and community settings. ) Active engagement in social activities, such as

volunteering, religious participation, and community groups, supports ongoing social integration

and provides opportunities for meaningful interaction. *™*%

Intergenerational relationships play a significant role in social fitness during aging, bridging
connections between older adults and younger generations. ** These relationships contribute to a
sense of purpose and continuity, fostering mutual support and understanding across different life
stages. ®” Maintaining cognitive health through social engagement is also crucial, as it stimulates
mental acuity and reduces the risk of isolation-related health issues. ¥ *? Additionally, social
engagement provides emotional support, prevents loneliness, and promotes positive mental

(“0) Promoting social fitness in aging involves creating inclusive

health among older adults.
environments that value older adults’ contributions and support their continued participation in
social and community life. Combating loneliness, staying socially active, and maintaining cognitive
function through participation in community and religious activities, facilitating intergenerational
connections, promoting lifelong learning, and utilizing technology for connectivity, are critical in

fostering social fitness at this stage of life. ¢

The Dynamics of Social Fitness in Thailand

Social fitness in Thailand is deeply rooted in cultural values, family structures, and

G840 From an early age,

community norms that emphasize respect, hierarchy, and collectivism.
Thai children learn the importance of social harmony and respect for older people, which are
fundamental to their social development. Schools and family units play a crucial role in imparting
these values, fostering an environment where social skills such as cooperation, empathy, and
conflict resolution are nurtured. “? Thai cultural practices, particularly those influenced by
Buddhism, encourage individuals to engage in community activities and religious ceremonies,

38,43

which strengthen social bonds and provide a sense of belonging. (843 The collectivist nature of
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Thai society means that social support networks, primarily family and close community ties, are
integral to an individual's social fitness. These networks offer emotional, financial, and practical
support, which is essential for navigating life’s challenges and maintaining mental health and well-

bemg. (38,41-42)

As Thailand modernizes and urbanizes, the dynamics of social fitness are evolving.
Urbanization has led to more diverse social interactions but also presents challenges such as
weakened traditional family ties and increased social isolation. Urbanization introduces diverse
social opportunities, such as increased interactions across different cultural and economic groups,
fostering inclusivity and innovation. However, it also disrupts traditional family structures that
historically served as primary sources of social support. Extended families are often replaced by
nuclear families or solitary living arrangements, particularly in urban areas, leading to increased
social isolation for both younger and older generations.

Younger generations, especially, are navigating a blend of traditional values and modern
influences, with technology and social media playing significant roles in their social lives. 4+
While these platforms offer new avenues for socializing and expanding social networks, they also
introduce issues related to privacy, mental health, and the quality of social interactions. * Despite
these changes, the core aspects of social fitness—maintaining meaningful relationships and
engaging in community life—remain critical. For older adults, participation in community and
religsious activities continues to be vital for social engagement and mental well-being, helping them

to stay connected and active in their communities. “*4

Implications and Recommendations on Practice, Research and Policy

Social fitness, which encompasses the ability to build and maintain meaningful social
connections, has significant implications for enhancing mental health and wellbeing. The
measurement of social fitness involves assessing an individual’s ability to build and maintain
meaningful relationships, navigate social contexts, and leverage social networks for emotional and
practical support. It encompasses several key components, such as social connection,
communication skills, engagement in community activities, and resilience in the face of social
challenges. Several established tools are widely used to assess social fitness such as Social
Network Analysis (SNA), which examines the structure and quality of an individual’s social
connections, focusing on the number, diversity, and strength of relationships. “” The
Multidimensional Scale of Perceived Social Support (MSPSS) assesses perceived emotional,

informational, and practical support from different sources such as family, friends, and significant
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others. ¥ The UCLA Loneliness Scale measures feelings of isolation and the quality of social
relationships, with high levels of loneliness correlating with poor social fitness. “” Additionally, the
Social Skills Inventory (SSI) evaluates interpersonal communication abilities, including emotional
expressivity, empathy, and conflict resolution skills. (50) Together, these measurement tools offer a
comprehensive assessment of an individual’s social well-being, providing insight into their capacity
to navigate social environments, form lasting connections, and access support networks—critical

factors for mental health and resilience across the lifespan.

In clinical practice, integrating social fitness involves implementing interventions that
strengthen interpersonal relationships and community connections among patients. Healthcare
providers, including nurses, as frontline healthcare providers, play a crucial role in fostering social
resilience by facilitating group therapy sessions, social skills training programs, and community-
based support groups. These interventions not only reduce feelings of social isolation but also
enhance emotional support networks, contributing to improved patient outcomes and overall

quality of life. ®V

Research on social fitness contributes to advancing knowledge on effective strategies for
promoting mental health and wellbeing. Longitudinal studies can investigate how social support
networks impact psychological resilience, emotional regulation, and recovery from mental health
challenges over time. Understanding these dynamics is essential for developing evidence-based
interventions that address the social determinants of health and promote holistic wellbeing.
Additionally, research should emphasize cultural competence, exploring how social and cultural
factors influence individuals' social integration and mental health outcomes across diverse

populations. 65%°

On a policy level, integrating social fitness considerations into healthcare policies is crucial
for creating supportive environments that promote mental wellbeing. Policies advocating for
mental health parity and equitable access to social services ensure that individuals have the
resources needed to build and maintain social connections. Investments in community-based
mental health infrastructure, peer support programs, and social inclusion initiatives are vital for
reducing social disparities and enhancing community resilience. By advocating for policies that
prioritize social integration and mental health promotion, healthcare providers, nurses, and
policymakers collaborate to create environments that support the holistic needs of individuals

affected by mental health challenges. ¥

Moreover, aligning with the World Happiness Report 2023 proposed by Helliwell and

(55)

colleagues ', policies can focus on enhancing happiness and wellbeing through social
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connections, inclusion, and equity. By prioritizing policies that foster strong social networks and
promote inclusivity across diverse communities, policymakers and stakeholders can create
environments where individuals feel valued and supported. This includes investing in community
infrastructure that facilitates social interactions, promoting initiatives that reduce social isolation,
and ensuring equitable access to mental health services and resources. Emphasizing these aspects
not only improves overall happiness and life satisfaction but also contributes to greater social

cohesion and resilience in society.

Conclusion

Understanding and promoting social fitness across different life stages presents a
comprehensive approach to enhancing mental health and overall wellbeing. From childhood
through to aging, fostering social skills, resilience, and meaningful connections plays a pivotal role
in mitigating the adverse effects of social isolation and loneliness. Recognizing the dynamic nature
of social fitness, interventions tailored to each life stage—from early social skill development in
childhood to community engagement opportunities in adulthood and support networks in aging—
can significantly contribute to individuals’ emotional health and quality of life. Recommendations
for advancing social fitness encompass multidimensional strategies. Acknowledging the importance
of social fitness across all life stages within different contexts can enhance individual happiness
and quality of life, contributing to building resilient societies capable of addressing complex

mental health challenges effectively.
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hospital in the United Kingdom. J Perioper Pract. 2019;30:301-8. doi:
10.1177/1750458920950558.
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1. Burin D, Kilteni K, Rabuffetti M, Pia L. Body ownership increases the interference between
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11;14(1):201-9. Available from: https://doi.org/10.1371/journal.pone.02098992.

2. Bastinanell S, Orr KM, Kelly K. Nonprescription naloxone: pros and cons. J Am Pham Assoc [internet].
2014 Jul-Aug [cited 2016 Jan 5];54(4):328-9. Available from: http://www.sciencedirect.com.
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1. Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4 ed. St.Louis:
Mosby; 2002.

2. Gilstrap LC, Cunningham FG, VanDorsten JP. Operative obstetrics. 2" ed. New York:
McGraw-Hill; 2002.
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of the 10th Congress of the European Society for Gynaecological Endoscopy; 2001 Nov 22-24;

Lisbon, Portugal. Bologna (Italy): Monduzzi Editore, International Proceedings Division; c2001.
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1. Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for enetic
programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors.
Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on

Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. pp.182-91.
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