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Editorial

Floods or inundations are natural disasters caused by both
natural factors and human actions, such as severe climate changes,
continuous rainfall, high tides, deforestation, and any obstacles to
waterways. The consequences of flooding can damage immensely
on people, animals, homes, orchards, farms, and businesses. The
characteristics of these include flash floods or mudslides that severely
affect residents in the areas, as people may not be ready to evacuate
immediately; waterlogging caused by large volumes of accumulated
water that could harm people and agricultural areas; prolonged flooding
can cause water-borne diseases; and overflowing riverbanks from
continuous rainfall that creates large volumes of water.

Is our world changing? Whether we aware the flooding situation
around the world that appears in the news, it was occurring frequently
and in an increasingly moving toward severe way. The rare phenomenon
have been reported recently, such as the massive flooding from the
heaviest rain in 100 years in Italy in May 2023; the typhoon that hit
China in August 2023, with the highest rainfall in 140 years, causing
massive flooding that forced hundreds of thousands of people to
evacuate their homes; floods and landslides on the island of Sumatra,
Indonesia, in March 2024, which almost 100,000 people had to evacuate
as well. In addition, Oman and the United Arab Emirates were hit by
the heaviest rain in 75 years in April 2024. The latest flood and landslide
occurred in Chiang Rai Province, Thailand, in September 2024, which
academics say is the worst in 40 years, affecting more than 50,000
households and causing economic damage of no less than 10 billion
baht. Therefore, we pray for the people in Chiang Rai Province and other
flood affected areas will overcome the crisis and restore all their homes,
orchards, farms, and economy as soon as possible.

Finally, for the helping hand, you may join donation through
any units or organizations that help to alleviate suffering people. Also
be prepared for flooding in your area if there is potential situation, catch
up with the warning announcement from the Meteorological Department,
prepare yourselves to access necessities e.g. drinking water, consumer
goods, flashlights, batteries.Those who are already in the flooded area,
be careful about sanitary, drink clean water, and intake clean, cooked
or freshly prepared food for good hygeine.

Thanakrish Prasertsarn
Thai Food and Drug Administration Journal Editor
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Abstract

Background: Men who have sex with men (MSM) group is a demographic group that
values physical appearance in order to be accepted in society and be a source of
sexual attraction to gay men themselves. Dietary supplements may be sought to help
enhance health and physical appearance according to the values of the MSM group.
The MSM therefore a group at risk for side effects that are harmful to their health from

inappropriate dietary supplement consumption behaviour.

Objectives: This survey research aimed to explore dietary supplement consumption
behaviour and the factors associated with dietary supplement consumption behaviour
among the MSM.
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Methods: This study was cross-sectional survey research between December 2023 to
February 2024, using the PRECEDE-PROCEDE model in phase 3 educational and ecological
assessment. enabling and reinforcing factors, along with the theory of reasoned action
to develop a conceptual framework for analyzing the variables of concern. The samples
comprised of 318 people, receiving health services at the Rainbow Sky Medical Technical
Clinic Ramkhamhaeng Branch and the Rainbow Sky Association of Thailand. Participants
were selected using purposive sampling methods. The data were collected using an online
self-administered questionnaire via Google Forms and analyzed using descriptive statistics,
including frequency, percentage, mean, and standard deviation. Correlations were analyzed

showed Pearson correlation coefficient, One-way ANOVA and Independent t-test.

Results: The results showed that the majority of samples were aged between 19 to 62
years old, their average income were 29,762.07 THB, most of them graduated in under-
graduate (70.40%), no underlying diseases (74.80%), occupation in company employee
(60.40%) and most of them had sex role in both (43.40%), top (36.50%) and bottom
(43.40%) respectively. The result of predisposing factors included body image values
(mean = 4.16) was at high level. their dietary supplement consumption attitudes (mean =
3.57) and subjective norms beliefs (mean = 3.53) were at moderate level. Reinforcing
factors include channel of distribution accessibility (mean = 3.63) was at moderate level.
Enabling factors include influence of media about dietary supplement consumption (mean
= 3.59) was at moderate level. Dietary supplement consumption behaviour (mean = 3.26)
was at moderate level. Factors significantly positive associated with dietary supplement
consumption behavior included education level (F = 3.81, p-value = 0.023), body image
values (r = 0.27, p-value = 0.001), dietary supplement consumption attitudes (r = 0.16,
p-value = 0.003), subjective norms beliefs (r = 0.43, p-value < 0.001), channel of distribution
accessibility (r = 0.41, p-value < 0.001), influence of media about dietary supplement

consumption (r = 0.37, p-value < 0.001).

Conclusion: The MSM group had moderate dietary supplement consumption behavior.
They placed a high value on physical appearance, but there was an attitude towards
consumption, conformity to the reference group, access to distribution sources, and the
influence of the media on the decision to consume dietary supplements at a moderate

level. Factors that had a positive relationship with dietary supplement consumption
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behaviour that was statistically significant included education level, physical appearance
values, attitude towards consumption, conformity to the reference group, access to
distribution sources, and the influence of the media on decision-making. The findings of
this study can be used to design health policy, health education and health promotion
intervention program to promote more appropriate dietary supplement consumption

behavior among the MSM.

Keywords: Consumption behavior, Dietary supplement, Men who have sex with men (MSM)
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Model uagngein1snseiinleiusxa (The
Theory of Reasoned Action: TRA) lngldiiuy
aounueaulaniianedi (Google form)
FANDUMEALEY ATITHEUATINAT VBN oM
(Content validity) mearavtinnugannass
(Index of consistency: 10C) ﬁﬂﬂ@l‘%‘m“mm
3 VU Usznaunaey Q:JL%msmaﬁmmmmas
1095 GABImF Az LaLINA]
wagfdomgiumeginssumans anvanstso-
gUANANT UNINYIRBUARND LALATIVADY
anudesiufunguiidnvaurlndidssiungy
fheghe S1uu 30 Au lnsuuudeunLTRTU
finduUsyansuoanimeuusia (Cronbach’s
alpha coefficient) 117U 0.966
WUUABUNLUTENDUAIY 5 @ AB
dudl 1 Yedusunadnwazdyana laun
918 FEAUNITANYY ANTUENINGEUAIN 21TN
seldadsneiion LavuNUIMILNAYeS
Yru3nw1e anwuzAnIULuUUaelaLay
Gennau duil 2 dadeth 1dun Adexdu
sUdnwain1eng laadtensustnaANanswe
WEEUDMNT WAYNIARBEANNGNNIEY ANyl
YoIMAEULTLLUULNATEIUUTEINMA (Rating
scale) wundlu 5 svsfu dait 3 Jadende laun
nsindmdadeiadues diud 4 Jade
3w Iun Svisnavesdedenisinaulauilan
HARULESLE1YNS anwuzvesAnoully
WUUNIRT1E@IUUTZUIAT (Rating scale) 5
seu uazeuil 5 ngAnssunisuslanndnsdg
DINILETUD NS dnwalzvasimaulluLuy

1M TdUUTENUAT (Rating scale) 7 s2AU

TdvanluniseuluvasuauUsENI 30 U9
nssuTIndaya
udayaannnguiieg1amdtesnain
WasuUINsA U nwIkaYIEnIeTaTUUINTS
meluadin = Tunguiifinuau i@t

£ ¥ ¥

AR Lainsesurelvingudiagatila

[y a o

anUszasd Ustlowiiazlisu wavnnsiiving
anslimsuierldiianansenula q weau
AONITANUTINTBLAYABULUUABUAY
wiouesuneneasBeslumavhuuudeuay
niuidoveruaiaslalumainumside
wazuluduseulunislideyalaenisneu
LUUABUAT TINTUATIERUATIgNHDILAY
APUANYIAINUUUADUNIN WUT1TUY
aounwfinsuiuanysal $1uau 334 atiy
yhmsgudndenuuuasunumamldm iy
F1u7u 318 atu wavthdeyanldannuuvasy
ldsiaduiinasuuneuinnosiaziiase
meatialagldlusunsy IMB SPSS Version 29
nsAATIEideya

1. adATanssauun As1eiveya
vastladoiidnw Ae Toyarunndnuy
dynna J9dei HaduiBe uartladoiaiy
fonsuanuasANd Aade Seuas uay
drudsavuinnsgiu

2. adAIIATIEY FATIEIAIY
duiusseniveyadnuadiuynaa Uadeih
Jadoide wazUadaiasuiunginssunisuilan
HAnfuaESIoMIsIuNgNYIeSNYIE Mgain
VndeUAaVdLSIESEY (Pearson correlation

coefficient) WAENAFDUAINULANAIVDIALRAE
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AwadA One-way ANOVA Lazada Indepen-

f
dent t-test AnuAsEAUTEEAUN 0.05 1

nauattunseousUaNNRgIUNIITY

3. inrerissiuvestiadind Jadede
uartladenadu Insthazuuuadsindanguidu
3 5effU fio seiugs (108w 3.68 — 5.00) 336
UY1uUnang (La?{a 2.34 — 3.67) LALTEHUSN
(@de 1.00 - 2.33)!

4. AATITRITAUNGANTTUNITUILOA
nAnSaiasueIvis TneAzuuuasun
Fanguidu 3 sziu Ao szdiuge (ade 5.00 -
7.00) szduUIunans (@A 3.00 - 4.99) uaz
Seeusn (1de 1.00 — 2.99)!
Jonudniianie

1. WYANTIUNIFUSINAREASUILETY
9T MUNED ATUERIDBNIUATATLIINVES
ngueineLfgatunsuslnanEn sl
wsuemnsluseu 6 Woufliuan Usznausie
2 $U ARUTLLNNVBINAN A UILET U YNT WAy
audlumsuslaendnsusiasuems

2. W1e3ne Meds eneene i
AUSNABDINATIEAI8AU LAYNANYUENI
menmlurie faush Anuusisauily
FENIUNARYINY Lagdlanudunusluluy
AsnvisensinAduius o1qazlifviuadin
dheladheniadouduinesn Chonseimie
donld) vsesu (hugnnsevimsegnaenld)
winuusoaazfulun (Suldehesnuas
Hesu)

3. UNUWIMINATDITIESNYY et

5

ﬂ’]iLLﬁﬂ\‘iE]aﬂVl’NLW?WJ%NﬂEjﬁJ‘U']EJ%Jﬂ‘U’]EJGiE]ﬂ f

Y

=l 1 1 @ 1 A a 6 1 U
VNIOAUDUUDINU LWUIUU AN8INUTORSE fesy

vi3oATu eyt eLani00 NLUUNANHAIY
JEUIeINuAESUMIBluN

4. Jadel nuneds Jadeniegluda
vounguuesnmeiiiuamgnoliiinusegsla
filiAnnsuaniwginssuvesyana leun
AndlensnusUdnuainienie eeRdensUslna
HENUIESHDIMT WATNIIASBERUNGN DS

5. thiuide mnefls Tadeiidesue
TAANgANITUNNTUSINANERAINETUOT
Yanauuesnue laun nsindsumasdiviig
HARSUINETUDIMS

6. Jadeietu mned dadeidunis
wsuvseusenszdulingzyh Wuladuneuen
AdamaliAannfnssunisuslnandnieiad
o3 ldun Bvisnavesdedenssndulauilag

NARNUILESUDIMNS

NANISANEN
douil 1 JoyarGewssasun
1. doyadunanszdIuYARS
nMsiudeyauuugeunInINNgy
83Ny o AATNmATANITWINNEAET
FIUAUKE 91U 318 AU WU NGUMBES
fvasengogfszning 19-62 U ongiade 31.30 +
7.75 fisneldiade 29,762.07 + 41,873.22 U

a Y

daulugiaunisfinuseaulSygns Sovaz
70.40 sesaadnIsERuUS e Seuay
18.20 wargenInuIyey e 11.30 muansiu
Usznevendmdundnnwandaentu Sovaz
60.40 59IRINIANUE/UTENBUTINAATUAY/
Sufrhlu/entndasy Sevay 14.20 $r519m3/

wilnausgiavng Seway 10.70 uwavtinsew/
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Han/dnAnw/lidewi Sevag 14.80 sy
810U A1UANIULNINFUNIN WUINE UG
Liilspuszandy Sovay 74.80 uazillspuszdns
Yovay 25.20 laglunguitilsnusyadmui
dndlvgJulsngiud Sovay 44.18 se983n

AalsmAufulafings Sagay 9.30 1sAoIU

u

Yovay 9.30 warfnilo HIV fouag 5.82
AINaIRU druunuimanadIulngfe Tun
(Lﬂuﬁgqc'hﬂqﬂuazc'ha%’u) Sowar 43.40 se9a9
wRede3n Sevay 36.50 uaziesu Sevay

20.10 AUAIRU FIRN519N 1

A13199 1 F1ulaziegavvasnguimegiunauteyaladenunudnuurdiuyana (n=318)

Uadeanunudnwadiuyana U Jouay
21y (V)

19 - 26 99 31.10
27 - 36 133 41.80
37 - 46 62 19.50
47 - 56 22 6.90
57 -62 2 0.60

X = 3134, SD. = 7.757, 91gi-gegn = 19-61

$AUNITAN
fniTees 58 18.20
UIyns 224 70.40
gandSeynd 36 11.30
ANUEN GV

Liflsausgdn 238 74.80
AlsnUszddn 80 25.20
TsAQiui 38 44.18
lsaauiulaiings 8 9.30
TsAou 8 9.30
finite HIV 5 5.82
Lsalviuludonga 4 4.65
TsaLfnm 4 4.65
Tsalanasviaonidon 3 3.49
TsAnauiin 3 3.49
TsalSasusniaud 3 3.49
Tsansaluadou 2 2.33
TsABiaLasn 2 233
Tsalnsoon 2 2.33
lsAuigilfaes 1 1.16
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A1397 1 F1nulazSegarvasnguimegiunauteyaladusunudnuurduyana (n=318)

()

Uadeanunuineadiuyana MU Jouaz
TsAunmIu 1 1.16
Tsangamelavaguoundy 1 1.16
Tsndutlandeu 1 1.16

seldiadedeiiou ()
< 10,000 45 14.20
10,001 - 20,000 127 40.10
20,001 - 30,000 62 19.60
30,001 - 40,000 29 9.10
40,001 - 50,000 30 9.50
> 50,000 Ful 25 7.60
X =29,762.07,S.D. = 41,873.22,
sneléiiae-gega = 0-500,000 UM

UNUIMNIALNA
fesn 116 36.50
rhefu 64 20.10
Tun (Bulifathesnuaziheu) 138 43.40

2. Y2t
2.1 AnfleaAeriugudnualmane
nudAleuausUanyalnienieveIngu
yesnue (Aade 4.16) agluszdugs
2.2 139ARRBNITUTINAREN o
W3NS WUdanARsiaN1TUSLAANGN T
38 IMNIVINGUIBINYE (ALades 3.57)
agluszauUIunag
2.3 NMIARBYANUNGUD1B WUT
N1SARDYMUNFUD19BIVBINGUYIETNYY
(Auede 3.53) agluseiutiunans
3. fadeide
NSLBMNRITMUNBHEN A9l

VESUBIUNT WUIINISLUND S UEIT19AUE

wanfusladuevnanguuieinuie (Aade
3.63) aglusgauliunang

4. Uadeiasu

Svisnavesderanisindulaulng

HARAUsES NS NUhANLARLTLReaNEIA
vosdedifinadonisindulduslnandn Sue
\ESURIMNTVBINGN VI8NV (Aady 3.59)
agluszAuUunang Fap3197l 2
dufl 2 wgAnssunsudlnandnsasiiesy
21NT

sEAungRnssulunsuilnanans
LETUDINIT WUINTLAUNGANTIUNITUILAA
wAnfuTaR I TYRsNduesne (Aiade

3.26) agluszAuUunans 1599 2
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M13197 2 Aade dudenuunnnsgu waeseauvesdaded Uadede Jadeiasu uavngiinssy

ASUSLAANARAILESLB1YS (N=318)

U3y X S.D. S2AU

Uadwiln

AllgugUdnuainiang 4.16 0.03 a9

LIAARRBNITUS INARAN UL U1 3.57 0.44 Yrunang

NSARBYANUNGNE9BS 3.53 0.97 Jrunans
Jaduide

MDA U IHNERS UIESND NS 3.63 0.84 runans
Uaduiasu

Svinavesdeieniundnsnsiasuenns 3.59 1.00 Uruna
neAnIIUNSUSInANARA eSS 3.26 2.00 J1unang

dauil 3 Anuduusszndnedadeiidnu
AungAnssunsuslnANanAueiEI NS

1. adudunus sendnstadedau
AudNYUzdINYARAAUNYANTIINITUILAA
HAAAUILETUDIMNT

AasdnuazdIuyAaa L 01y 518l
Wdvselfou sEAUNMSANY anuzynIguATH
WASUNUIMVNNA NANTSANW WU 818 uae
eldiadesaoulifinruduiusiungfingsu

MIUSInARARAaILESNDS (1 (Sig) = -0.019

[N a

(0.730) wkay -0.002 (0.975)) A ua1nU LW

J98ANUTLAUNSANYINTANUFUNUS AU

WOANITUNISUSTNANER Sl LaTu0113

[y a

peeltludANIeats (F = 3.81, p-value =
0.023) uazdanuindiednuunas1eaiade

YOITLAUNITANYIAUNGANTTUNITUSLAA

s

NARAUINLASUDIMNT WU NISANWIUSEAU

a

ANIUTYIRTHaTEININTEAUUSYIAT

=b.

)

a

IngRnssun1ulnANAn S u9ILaTUINS

D.

| [ a

NaInINszAuUIYYINT AN 3

Y

AN3199 3 ANLFTLSTEIRENYEdUUARATRINaNT BN IBUNG ANTTUNSUSINARGN 0

L@SU819115 (n=318)

Uadedrunndneazdiuunna I weinssunisuslnandndueiiainennis
Mean S.D. F/t (p-value)
1. szAunsAne’
fnIUSeaes 58 3.67 2.15 3.81* (0.023)
Usayey o3 224 3.06 1.94 Aiiing 152, 352
gandnSeyns 36 3.82 1.94 1,352
2. @0UETIEUAN®
Laifilsauszdsn 238 3.27 2.00 0.24 (0.943)
Alsauszdnen 80 3.21 2.02
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AN 3 ANUETUSTEIRAMENYMEAIUUARRYDINANY BN ETUNY ANTTUNSUSINANERS DU

W@SHD15 (N=318) (A1)

Uadedrunndnezdiuunna I weAnssun1suslnandnduaiiainennis
Mean S.D. F/t (p-value)
3. 97N
15wy ninnusFIamig 34 3.38 2.11 0.20 (0.896)
wiine/gnansenyu 192 3.19 1.97
fune/Jseneugsivdiudy Judehlu/endndass 45 3.41 2.06
dniSew/ddn/dnfnw/laidawi a7 3.29 2.00
4. UNUINNANA
fesn 116 4.06 0.82 2.01(0.136)
thefu 64 3.99 0.96
Tun 138 4.22 0.77

*p-value < 0.05, # One-way ANOVA, b Independent t-test

2. AuduNusszuIneladediu
NOANTTUNITUS LNANAAA UIMLESUDINNS

2.1 Arflguauiuudnuainianig
NUINHAUFURUTNNUINAUNGANTINNT
UslnandndagiasueinisedeiltudiAgy
neadd Tnedaduuszandanduiusuuy
Wesdu (1) 11AY 0.27 (p-value<0.001)

2.2 LAAARRDNITUSINANAR U9
L@IUIMNT WuadAuduRusNIsUINAUY
NORNTIUNITUTINANGR S UNLETND1N T8
fifodndayneadn Wneflmduussavsanduig
WUULWESEY (r) WU 0.16 (p-value=0.003)

2.3 NMIARPLANUNGUDNIDI WU
Hanuduiusnisuindunginssunisuslon
NARNA LA T8 T T d Ay neana
Tnefedulseansanduiusuuudiosdu ()

WU 0.43 (p-value<0.001) Fspn37el 4

3. Aruduwusseninedadeigenu
neAnIsUNSUSInANGRA aiLES NS
AL NA I MU B HAR S U
LESUDIUNT WUINHANUFUNUSNIIUINAU
NOANTIUNITUSLNARENTUILETUD M TOENS
Tifodndayneadn lnefduussandanduius
WUULNBSEY (r) Wiy 0.41 (p-value<0.001)
Fapn51971 4
4. AnudunusszuInelladeasunu
NOANTIUNITUS LNAKNARAUNEIUDINNS
Svisnavesdesensindulauilan
HARA LA DT NUTEANUFUNUSINIUIN
AUNGANTIUNITUTINANENAILATUD NS
Tneilandulsyavsandunusuuuiioddu ()

WU 0.37 (p-value<0.001) Fapngnedl 4

2156159715088 UM 31 aUUN 3: NUE8U - 5UAN 2567 33



A3 4 Anudusiusszningtladein Uadede warlladuasuiunginssunisuilnanansia

LE@SUD111S (N=318)

Jade

nYANTIUNTUSINANAAA UL NDINS
r (Sig)

UJadwiln

AdeuAeiugudnuainame
LIAARABNITUSINARAAUNLET LB IS
NIARBUANLNGND9B4

Joduide

AR RN g RARULETLB1NT
Uaduiasu °

dnsnavesdenanisindulauslnandndueiasue g

0.27** (<0.001)

0.16** (0.003)

0.43** (<0.001)

0.41** (<0.001)

0.37** (<0.001)

**p-value < 0.01, @ Pearson correlation coefficient

anus1ema
NHANTITUNISUSLNANEAA I LEDY
I IINNTANYINUIINGUY 8T8
NYANIIUNITUSINAKER SuaaSue1m5ee
Tusgduliunans asureladn ulnginssy
N1sUslnAnGndaueilaTIo M TITeglusediu
Uunana egdlsfimudssannsnguenesnee
Fududnvianguidssiiosiondondn st
i@iuemsuniiieuilae wazillemalinua
Hradssmnmsduiiouresasdosin vie
HAT1LALIINNTUSINANGN ST
Adurwnld Mewmanaiiinguuednue

LY [ 3

) | ae v o v 5
Wunquitliauddgiugudnualnianie
9919 ATIMALABNTONAN A UITLATUD IS
= a = s a 1%
uLieUIlnalasligauseasriiolasuasi
awdnuwallilunfsgemanesongumesnae

AU

1
o

ANuduNUSszninstadenAnenu
WOANTTUNISUSLNANAAA U LETUDINNS

Uadumunndnuuzdiuyang 3nKa
MsAnuinuinsesunsinwdanuduig
AuNgANTIUNITUIINANEAAUTLESNOINT
LﬂjaﬁﬁLLumjGhﬂﬂ'ﬂLQ?H‘U@Q%@JUﬂWiﬁﬂH”lﬁ’U
NYANIIUNITUSLNANARAUIIETUD1IMT WU
nsAnwluseduidininseduysyynsd
wgAnssunsuilnandnstomiiadue N sigen
seAuUSUIng I@ﬂﬂ&jm‘iawﬁ‘imimﬁgm
Ium3L§aﬂ§m’;m§%’aga6&nmﬂmzé’uﬁ
Aeuden ¥398199n YN NLRYaY AR
msvaadeluteya dwaliAnmginssulums
Bendenaniumasuomsniioudloaluiigs
ﬁauﬂdmﬁﬁizﬁumiﬁﬂmqm’jm%m@m?
\Junguiiiiasugialunisidensuteya
41T w%aﬁmiﬁﬂmﬁqsﬁayjaﬁLﬁ'm%nﬁ’u
ARSI NeMSIT398n FaannsAnen

YoININIIR 5353 Le"° wudn Yadwadiuyana
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FunsAneiuaneaiudwasongAnssy
msstnaulatendnsusiasuomesiuilon
TuangammuvuaswarUSunmaiiuanmaiy
LAY

Jaderididrdey Teun nsdandey
AusUdnualnmenievasnauiesneie loun
n13f3Us197R audou dnduilefidaiay
fRmssauseudeu nsyandladudiuddny
freduussiagamandlunguueinge
theifu uazdsradensasiilalunisdde
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fianfeusnuguanuainianigluseiugs wag
frnuduiusiungAnssunisuilnanansam
iesue I nilesienguuesnueidungud
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wAnfuiiaSuewnsinulaadedudtag
TunsiaSuasegudnualmanmeiinlsiiusues
JsdmalviiiangAnssunisusinandnue
WSty Wudefunsinuvesngfios
ienuiyR® Ainuiinguuneinuedenis
figUs199i7 Foensiifanssauazguamig
wazngunsinuelinnudidnluiFoses

2 L3

sUanuad

Y

NOANTIUNITUSLNAREAAUaTLES UM 5TU

ANBUDNBYINUIN IIFINALIALARN

WAEN1IAN®IVEY Zali Yage wag Jennifer A
O’Dea’® WuINFUSNBAINIINIY NeANTTY
Asantmdn waznisuslanuanSaeiEsy
DI SUANUAUNUS U

venantu filfedunundilinanai
MBENSUSNARARNUMLESNOWNSIANNEUNUS

AUNGANTIUNITUSLNANEN ATU9TLES U115

Slongumesnmeiinsusudiusenaiagnuin
INNEANTIUNITUT LN AN A UILETUDIYNS
TumsuinazdawaliAaanadfislunisuan
RONHANTIUNITUILNANEA S UTILETUDIMNS
Wulfiedfu Fe9nmsAnuvessuia was
UL kazalnvnss alude! wazianass
LAY LATITNANT BAATUITELAST WUln
Uadusuriruanauduiusfungfnssy
N3USINANGNAUINETNDIMNT Wagkan13ITY
duluanunguiinisnssviiiemana (The
theory of reasoned action)'? lag Fishbein
uar Ajsen findmanaRrennAngau (Attitude
toward the behavior) \unsuszdiuwesynaa
fiflonmsnmamgingsy Siameiuuan
Larduau dwan1susziiudenainium
yesngAnssuiyanaldnszindululufiang
unyeraTEdnARTIRReNnRinssuty
wAZAINTOAUNUIINITARBERMINNEY
91989dANdNNUSAUNgAnssun1TUILAA
wAnAuiaTuems iosanuyudidudni
dauiilianunsneglanienlaglsifinsiodoas
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EINYILHoN1TUINARERSUIlLaT NS
NNIANYIVDIRINT NUIYNT? waznaFiod
WWenuTgi® wudngueneda laun aulupseuas
ilou MIiveu uazAINvBINEdINase
NOANIIUNITUTINANGRATUaLETI YT 1ne
nan1sAnwdulunungueinisnszviieieg
wAna'? Iy Fishbein way Ajsen fina1297

N13ARDEAINNEND19BY (Subjective Norm)
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Abstract

Background: The quantitative assessment of Vi polysaccharide in the typhoid vaccine
plays a crucial role in ensuring vaccine quality control. It verifies that the specific antigen
in the typhoid vaccine corresponds to the information in the registration dossier, thereby
guaranteeing the quality, efficacy, and safety of the vaccine. HPAEC-PAD is known for its
high accuracy and precision, establishing it as the gold standard method recommended

by WHO for the analysis of carbohydrates, oligosaccharides, and polysaccharides.
Objectives: To optimise and validate the HPAEC-PAD method for measuring the amount

of Vi polysaccharide in the typhoid vaccine, intended for use as a standard method in

the laboratory.
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Methods: The HPAEC-PAD method was optimized and validated across multiple parameters,
such as linearity and range, precision, accuracy, specificity, limit of detection, limit of

quantification, and robustness.

Results: The validation of the HPAEC-PAD method showed a linear standard curve in
the concentration range of 5 — 40 pg/ml, with a linear regression equation of y = 28.33x +
0.7000 and a correlation coefficient of 0.9999. The precision test conducted on the same
day and on different days showed relative standard deviation percentages of 2.25 and
4.44, respectively. The accuracy test demonstrated that HPAEC-PAD can be used to
measure the standard substance in the typhoid vaccine, with a percentage of recovery
between 92.90 and 115.22. The limits of detection and quantitation of HPAEC-PAD were
2.39 and 10.00 pg/mL, respectively. The specificity test of the HPAEC-PAD method
confirmed the absence of interference from other substances and its ability to isolate
the target antigen. Additionally, the HPAEC-PAD method demonstrated robustness even
with changes in analysts, and all validation method parameters met the acceptance

criteria.

Conclusion: The validation of the HPAEC-PAD method for quantifying the amount of Vi
polysaccharide in the typhoid vaccine demonstrates that the method met the acceptance
criteria. Therefore, the HPAEC-PAD method is suitable for use as a standard laboratory

procedure, thus ensuring that consumers receive high-quality vaccines for disease prevention.

Keywords: Salmonella typhi, Typhoid vaccine, Vi polysaccharide, HPAEC-PAD method
validation
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Vi ludndulnnees Ing HPAEC-PAD
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World Trade Inc. Usginaansgaisisni Pulse
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WHO International standard for Vi
polysaccharide of S. Typhi code 16/1266
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40.00 pg #io ml fewA3as HPAEC-PAD AN

WUIUAY 3 GIHDTOUNTIHATIZY ANLIENNTT

anNDELTILEY (linear regression equation)
wavAdudsansanduius (coefficient of
correlation; 1) \naugin1sEaNsUA r lidoenin
0.99

nsnageuAULiies® Wunanis
nagoureitnelddeulafirnualilaeuys
Wumufissnieldaniznadeutdsafu
wazauiissnelianzvaaouwanseiy
Taesin1s@neily 2 Widefe (1) NSIATIER
gilutudontulaglddetradentu vinis
Tiaszssiuau 9 grlutuiendu uay (2)
MTAsERaTiulaglafogufeiy Ui
WMIPULALIATIEI 6 NITNAADURNIUNY
TaeAtasneisuay 3 91 FuiadLeasUsna
nauganlsa a'awﬁmwummgm uazaIu
\Deauuanasgudning inasinssensuls
Fosfldudonuninsgiuduinduesnis
Jipsevialutuieaduldiiudesas 5 uas
msiesgiangiuliiiudeay 10

Asneaeunuuy Wuefiuans
ANUINALABITENINNANTNAAB ULATAND19D4
Aauiulagvinsiinaisaraleu1nigu
$1u 3 mudutuilegadusets Tese
AL UaY 3 91 AuaALeAsUSIN
ndusanilsd daudsauunnsgiu way
dnudsauunasgudiening nasinmsseudu
FosdinadeUSunalndusaailsailarunay
agsznineiavay 80 uaz 120

ASNAABUANUTUN1EVR 5 ® 1T
AUENTaVETIETInT IR AT AE s TIdaINS

lé}E]EJINQﬂ(;IIE)\‘]LLa%ﬁ’]M’]iﬂﬁ]i’mLQ‘W’]SLQW%%\‘]
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dmfuasiiaulasonainaisusznauduly
foe19 IngviUTuuliieu retention time
YINAINLATULNUNTUVBIATUINTFIU 813
muAurauINgmsUldn feghsdmiunaaey
fudhogneindusdedu s1uau 3 91 Faogas
dwsuneaauazfosUsngiinaniasuilnunsy
7i retention time Tn&iAesiufinanlasun-
INLNTUYDIANTUINTTIULALATAIUANKAUIN
dmsuldau
MsmIndinvesnisnsiaine 1Hu
anududuiigauesansiianansonsranuld
LLaxmmL%’usi'fuﬁwqwuaqmiﬁmmmmnm
Ul neldanznisvaaaudidiviue
Tnefuamnaanududuansilvandoayo
W 3 wihesdygrusuniuuazinininues
MTIATIUSUIU AUNIINANUNTUYDIENT
flvendryayandu 10 whvesdyaasuniu
ASNAFDUANUNUNIUYDITD T 1TU
Fig I fuR sl ans A e IATIEITIN
THlanazduiividodio wizimsisuulas

AU5UN98819 035 AT 1Y tnennsilagu

PnAAs1e9 yn1snnaaulnelamiog1ameny

PIUIATIUBALIATIENINUIU 3 NISNAFDU

(%
[ U

A197U ANNUNIATIEN AATIENASIAY 3 T
MASUS I UTBUNATILASIE NNt AeLN
ATILHAUN 1 LAaTUNBATIEIAUN 2 AIUEDH

independent sample t-test

NANTISAN®I
HANSANENENN TNz ANY9T
MInTIIATIEUSINalnaugaalsa
#18 HPAEC-PAD Idannsiumnzasiluniseiaen
NIATIVIATIENFIDES Usznousie Tonoaui
CarboPac PA1 analytical column Yu1n
4 x 250 mm Lag CarboPac PAT guard column
é?dqmwgﬁ%ad column oven chamber Wag
auto sampler chamber 131 30 wag 10 °C
AuEU USinmsnisansoasasiniu 50 ul
Tanswanszing 100 mM NaOH fiu 200 mM
NaNO, lu 100 mM NaOH §n51d3u 80 : 20
Huignandeudl S8msmslua 1.0 mi sieun

1781 20 WiiReNTIATIEN Aakandluns 19N 1

A15199 1 @NeiwunzaudInsuNInsIIAsIERUSINNALYAANLSALAeS HPAEC-PAD

Parameter

Setting

Column and guard column
Column temperature
Detection

Working electrode
Reference Electrode
Elution conditions

Mobile Phase

Autosampler temperature

CarboPac PA1

30°C

pulsed amperometric detection
gold

AgCl

gradient

A: 100 mM NaOH

B: 200 mM NaNO3 in 100 mM NaOH
10°C

2156159715088 UM 31 aUUN 3: NUE8U - 5UAN 2567 47



A1519% 1 @NMEMMUNEANAMSTUNISATIDIATIEUSU Ul nALgAAlsAlae3T HPAEC-PAD (sa)

Parameter

Setting

Injection Volume
Flow rate
Run time

Software for data acquisition and processing

50 ulL
1.0 ml/min
20 min

Openlab ChemStation

NAN1IATIHDUAINYNADIVDITD

AU udun90INTINNINTFIY
deafiuildnsmuasarududurecans
azaneIAssIUtiaududusEing 5.00 fa

40.00 pg sio ml iieadansiv azldnsm

AfAuduLEUnS Aaanslusun 1 lned

a ¥

FUNTONNBDYLYILEAU y = 28.33x — 0.7000

v o 6

wazdAnduUsEaNSanaunusIInaU 0.9999
Fapdusyansandunusnlananlnaife 1

Calibration Curve

1200.00

900.00

600.00

Main Peak Area

300.00

0.00

y = 28.33x - 0.7000
R? = 0.9999, r = 0.9999

30 40 50

Concentration Vi PS (ug/ml)

FUN 1 n519U195F1ULARIANFNTUE SENIANEALANTIN (WA y) tazAAduduYes
a1982a18uIn3gIuN 5.00, 10.00, 20.00 waz 40.00 lulasnsunaiiadans (wnu x)

NANISNAZDUAIULTNYWIDYINNNS
Az tuudenulgsiaganeliu

FATILHINUIU 9 91 WuIAE@IUL DU

WnsgIuduInsvesUsualnduyanilse
Penuailaniiu 1.33 Geaglunaeineausula

Aoliliiusouay 5 Aakanslumis199 2
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AN519% 2 NANSANBIAUTBLIRYINNTIAS Il TuRe N UlYAIBE1 LRI

adadi Usunalnduaaalsd (ug/ml)

30.87

—_

30.53
29.73
30.09
30.28
30.11
30.24
30.21

O 0o N o Ll AN

29.50

Mean 30.17
SD 0.40

%RSD 1.33

Han1svegeuAMIsulaldfiiegns dandusuunasgruduinsvasliunalng
Teguneaiu wseudtegdlvllundasu wweenlsandwinlaviiu 7.12 Feeglunam
FINIFIATIEAANITUT UL 6 Tu a1zt Nesusuls Asluiiusesay 10 aananaly

Juay 3 G lagUnIATITRAUMLINY WU AN 3

A5 3 NANSANYIANUTEN WinlsaeinduReniy wisusegsdluwsas T vnnsiesien

AU 6 TU ATITITTURE 3 9

YSuaulndusaailsd (ug/ml)

i a &4 a &4 o ¥4
QRAAIIN 1 AAAIIN 2 QAAAIIN 3 Mean
1 29.45 27.75 28.43 28.54
2 25.50 24.63 25.41 25.18
3 27.35 24.85 25.35 25.85
a4 27.60 29.05 27.16 27.94
5 23.06 24.62 23.73 23.80
6 28.65 28.40 26.96 28.00
Mean 26.55
SD 1.89
%RSD 7.12
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HANISVAZBUANIULTTDLAYANS
azaaAsgILELIL 3 mnududuiiegly
FHNFNUINIFIWAILUAIDEN TATILYIAIY
Wuduae 3 91 nuheesasnsAundures

USunalndueaailss ogsendng 92.90 uag
115.22 sagluinaminiseeniu fedesian
Jegavn1sAUNGUaYsENINaTeLaY 80 way
1208 Fauandlunnsiad 4

AN599 4 SoeasnshunduTaIMIRNansIesHIUluiIBE RT3 ANLTNTY

A399 $29azNTAUNTUYDITITUINTZIU

v v a a v o
ANUdutuvasarsunsgIuniuasludadu (ug/ml)

5.00 10.00 20.00
1 103.29 108.55 106.99
2 92.90 95.89 101.78
3 96.77 115.22 107.62

NANISYAFDUAY LI NIZYDIIO AR
1993131n retention time (RT) ¥89A21N
Tasunnsy tngansazane blank wagfivend

v

Taguvilndu liusngiinsunIun1siagien

diusnegsdmiunnasy Usingian RT
IndlAgaiuiiAa1suInsgIu S. Typhi wag
ansmuaunauInd msuldau degun 2

ECD1 A, Channel 1 ECD1 A, Channel 1 ECD1 A Channel 1 ECD1 A, Channel 1

29204
2000+
28804
28604 .
=l Main peak

2800
2780
27607
27401

10859
Wi PS

e

Standard Vi PS 1.

27204
27004
2680+

220
N
25804

25404
26204
2500

24804
2480
24404
2420
2400+
238
2360
23404
220
23004
22804

w— A | Typhim Vi 2.

——  Menactra® 3.

Blank 4.

75 8 85 9 a5 10 105 "

115 12 125 13 135 14 145 15

Time i)

5UN 2 Tasunlnunsuvesansainnsgiu fegdmsunegey fieg1eindusiindy wara1sauny

Nagu
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NUELAR: (1) @sum3g S. Typhi WHO 1% international standard
(2) Megdmsunageu: Tadulesiulsalilnweows (Typhim Vi)
(3) fegeindueiindu: Tdutlesiulsaldn1imaueu (Menactra®)

(4) negative control: @sagany blank

TadninvesnsnsIanuegiisedu 2.39 pg sie ansiilimdayanoatiu 3 wae 10 whuesdyaal
ml WagANNAYINTIARIUTINUYNTEAY  TUNMUVBINTINENATTIUMUEAUTIUIU 6 AT

10.00 pg ¢19 ml FIAUIUIINAIANUTNTY  Aalanslumisedn 5

A1519% 5 LE@nInINNRYIN1SMTIITA (LOD) kag UnINNAUaINITIndeusuas (LOQ) AN

nAenudutuansiiliendyana (S/N) Hu 3 way 10 whueadygasuniueesnsngInsgu

Y . LoD LOQ
A (ug/ml) (ug/ml)
1 1.94 9.87
2 2.04 10.39
3 2.70 10.29
q 3.16 9.80
5 2.26 9.74
6 2.21 9.91
Mean 2.39 10.00

N Y 1

NaNIVAdEUAIMIUNIUYERITEe  de ml uazilAnfesardrudeuuuninigiu
WasuTNATIER Fn1siesisisiedns duivdsvesindiesisiaudl 1 wasindinsizi
$1uu 3 91 wuiTnadvauseatlsainse AUl 2 whiu 1.15 uay 8.20 amuddy daens
Tnetindesiziaud 1 fewede 28.47 pgde  lumsai 6
ml duindnszsinuil 2 feads 27.06 ug

A15199 6 NANNSANYIANUNUNIUVDIT AT VEIBAEULNIATIEH

YSuulndusaailss (ug/ml)

InIinsreiaud 1 In3insieiaud 2
1 28.54 28.70
2 28.86 24.54
3 28.00 27.94
Mean 28.47 27.06
SD 0.43 2.22
%RSD 1.51 8.20
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NaNSWSBUIEUNITIATIERUS U
Tauspalsafinsaalaedndiessiaui 1 uwas
Tniasizviaudl 2 deadf independent
sample t-test WUIAA" sig. (2-tailed) Ly
0.69 931731 0.05 KAAIIMHANITNAOU
fnsralaeindasizdauil 1 wazdninsisn

Audl 2 lufiaunenaeiusg1stdsdfay
N9EDR

DIEREAG!
MMSATITIATIEAUSIaNELTAA LA
wiln Vi lutadulniesd \WJusiensvegeu
fddnysonanidunsmuauauniniady
Jostulsalnwesduielisinaiatios fiszy
Tudeuuzihvssesiniseusiolan® Ssazuans
feanuussesingulunisdesiulsa ngly
NIPUIUNITHAANTATU FHAnIzABIAIUAL
msndalitusnalndusamlsansfiaiiaue
Tuyngunssdnlinsanuiszylilungideu
fFuen BnviavesufiRnsnnessiiniing
Tunsauauaunn Ja3ndusedldiznse
AnTginiaugndes wiud uazidedeld
dmsudETiesdnseundielanuuziinlunis
asrinlnausaailsaviin Vi luindulnnesa
floglusuuuunsn o-acetylated isofu
Na1e3s YU NMR, HPAEC-PAD, acridine
orange method Hudu?® Snvanunsansaa
AATILINNG immunoassay Aa870 rocket
immunoelectrophoresis %39 ELISA 1ag75
HPAEC-PAD ifunilsliizfiasAniseunsielan
wuzii 8938 HPAEC-PAD tulannuanunse
Tunsuenaslulawsa lululganilse ledln
wgaAlsaLazlnaueanilsn nlassasiamng

wilvinlanuuwenasiagld highly efficient
anion-exchange column wagld PAD 1Ju
electrochemical detector lun1suenansiiil
dnUsznauTes electroactive groups 9ad
naln electrocatalytic oxidation kaghgNaT
laeg1ealaunaziuss@nsainga (high
resolution) et HPAEC-PAD Saifhumadianils
ldlunsasimmanslulansauanduis
wnzanlunisniesgiledlnueanilsa
uazlnduganlsn
Tadudosiulsalnnoss (Juindu
wuanSevinlndueanilsn KanunuaUya
Tndugsaanlseuia Vi vaade Salmonella
typhi s‘ﬁﬂLﬂuaﬁiﬁwﬁ’mﬁaﬂugﬂmm o-acetyl
wazuwoumauldlunmsasaglifuiu n1sfinw
adaifl@Wninn3d HPAEC-PAD wnldiitensaa
Ansgvilsinalnaugamlsasda Vi veeindu
Yostulnnaes Felunisasranivsunalng
wsAAlse 9gVNTIAUSUNMYDY o-acetyl
Pdudunidulasadrsvednduenailss
wiln Vi Iidulalunedwesves O-1,4-N-acety-
lgalactosaminouronic acid 1ng o-acetylated
ogfilsumis C - 3 uagneuthlUiianzviazdios
msgegaaslATEImeUad T UNSaaNY
Indwas (depolymerization) YesETAa
nounImUsHaluluwesT ! wdtunmIu
poduiiildlunsveaeuiianunsawenansiidl
Usgquazauialuianafidiaiusaemada
IﬂiQJWIVlﬂi’]WWLLUULLaﬂL‘U?ﬂl‘ﬂuﬂﬁgf\} NSRS
WNFRYIULUU electrochemical detection
Tuduvesiiiaziunldlunsmuaunmunin
FaguluieaufuRnisdndudomnunisnsim
aounNNYNADIBdIs Leliiulahnaiins s
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ﬁmmﬂéf@haﬁﬁﬁﬁﬂdnﬁmmgﬂﬁamjué’mas
vhiede F9RaAesitayldnedullunsuen
a15%1a CarboPac PA1 analytical column
UM 4 x 250 mm Lae CarboPac PA1 guard
column é‘?&qmmﬁﬁuaq column oven chamber
e auto sampler chamber 147 30 uaw 10 °C
maasu Ingld working electrode 1Wu gold
wag reference electrode Wu Ag/AgCl USanms
nsdasendaviniu 50 pl 1 ipaaedeud
Tnedldiuusgnaufe 100 mM NaOH way 200
mM NaNO, T 100 mM NaOH 8m51du 80 :
20 f9m51n15lua 1.0 ml feul?l Fnsiadn
drysy1auvila pulse amperometric detector
1@ 20 WITRENITIATIEY NANSATIVEBU
AnugnAesvesiB duluauinmsifiivue
Fawuinsmaassrusiarandudunsdluds
AULUNTU 5 - 40 pg o ml Haun1sannee
Badu y = 28.33x+0.7000 wavmduUszans
anduiusvindu 0.9999 aufisadlonaaeu
Taguluiufeiuuaraeiuny wansmUsunu
Wndugaalsavia Vi luladulnnesalaan
Yovavanudeauunasgudrindvintu 2.25
Lag 4.44 @INAIFU I0UANNLLUAINITA
prafnansnasywitldluiadulnesdlden
Sevarn1sAunduaglugesEning 92.90 uay
115.22 83091AAT8INTATINNULAZTATIAA
Y9939 ATV 2.39 waw 10.00 pig
fo ml BTANNTIWIzABlUin1sTUAILIN
aspuNazaInsaugnansTiaulasanaInans
Suq I wardtdiinumumudiefinmswden
UNATIEN N1IATIRERUITYNTIENTHLNNA
msveusuiinaly osanmsinunluadsis
Ttedinluduvasiiogsiivhuldlunisinm

Imaé’haEmﬁi%’ﬁ’uagﬂuﬂszwmlwmﬁm 1 8o
Wi Felsifleumannvanevasshegns mnil
mMsvunzdeuaduiadulniessdvesuly
Uszimnaazanunsald3salunismusunalng
wgAALsATHn Vi e nNan1SRSI9EeUAIN
gndeserisuandliiiiuin3siingnanunsn
Wl duiduinsgrudmiunsianmunin
adutlostlsalnlond Snvislutlgtiudaulv)
1975 HPAEC-PAD Tumsasiadinusinauuoumiau
waveuusswestnausaelse fuAsivaun
Fafianuminganlunsihluldnsadnsei
Yaduileusznoumstunzdoushiuedaing
yonaninamissauianunsat3zludy
wvneU§uldiilomswauisasamusunm
LaURALULATANNLSIRYTRTULNALTAATlSA
¥ilndu 1wy Jadulilsaldnmmdusu? Jadu
U 1§ SudumsifiudnenimesiosjiRns
nesglunisquasesuslnanuingulid

UsgANTNINEIUU

GRIA)
AzRelaNmLILaEATIRERUAIN
gniBsveinlATEiUTINAnaLYAA1lsAvln
Vi luSagulnnesd (typhoid vaccine) fheaia3es
HPAEC- PAD TpgiazvinniseossiaeaneluaiLn
vise oamlavlalaslada (alkaline hydrolysis)
Fadutuneuaanelndues (depolymerization)
wazilUdes1e9ideesas HPAEC- PAD Ted
natulumunasinisvageulunnide wane
Filausanndinneivinaindueaailss
Ieehsgnis wiud wefelst Seflenumanzay
dmsunshliduiunasgiumaiesujiinng

VY al

AIUANAMNINATIASY TeaevinliduIlnalasy

Y
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Trguniiaaunn Usinalndusanlsnnswiy
WINIFIUNEASUTUAZUINIFINEINANEN0
Uasiulsala

UYDLEUDLUL
Jagtiutadudosiulsalnilosdni
Fuhelulszmalveazduiadusiuuuia
Tndueanlsd wazitelsilasuiaduimmuiile
Turunm Fadinnudndudemsiadeununn
Tagulvianuvasndsuasiusednsain
Tunstesiulsn nsnyvaeuAmnINUeTIngY
annsansiaeulaeliiiveiesufoRnsis
MIFUTINN NMEAIN uaziuLaT Fesens
TR Y PP Mt TR P Lo PR FITERIRVLY:
wisiwesniafitanuddnlunisauay
A Ity ieBuduiniadusiunalng
wemenlsdluiatussanuiiszylungidousiy
8193309
N19019993LAF RIS UL A LR
arlsdwiia Vi lutadulnesslunsaidlsvhns
WALWALATIVAUANYNA DAL TN
98335 anunsadiulglunisnsraiiasiile
Tuesuuinns wazthlunsandesnzsiluinguy
Hoafulnvloeddvioduls widesduiunsu
ADUAIUWINNEANVDITTUTITRAIIULAIU
Wiy naLfunwansinessudeafuinm
Tugampiifidmualy uasuisanslavasautuds
Tuvasiidfisavedmsunisthuldnunds
e Weannsududeazanenanenss (freeze-
thaw cycle) uaﬂmﬂﬁmsmaaﬂumiam%
pswssuanailviynads uasdeditaves
nsfnwluasiitiy foehelndufithidnantd
Tulsnealnedidies 1 8vie Losaniduindu

ninsliteslaglddmsugiasmunialuluiug
VRN

= =\
NRANIIUUIZNA
YBYBUAMATINNUANENITTUNTETY
ANYIAENS I WAL UINNTTU (@ndn.) NLe
U uatuayunIsiauinelalasanis
NSWAUININNTTUNITATUANAMNINIATU
a A a = L3
wuATisertalndusnailss wazvavounu
andudaing nsinermansnisunmglunis
atuayunsadunuluynaiu
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Abstract

Background: Cosmetic products packaged in vials were typically classified in the low-risk
group (auto-submission) rather than the high-risk eroup. However, there exists a regulatory

gap between pre- and post-marketing stage in Chiang Mai.
Objectives: This study aimed to explore the regulatory situation for cosmetics packaged
in ampoules, vials, and syringes, as well as identify regulatory gaps and propose regulatory

measures for pre- and post-marketing stage in Chiang Mai.
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Methods: The study employed methodology (quantitative and qualitative research)

and was conducted in Chiang Mai from August to December 2023.

Results: Pre-marketing registration yielded nine importation licences for ampoules, vials,
and syringes containing cosmetic products. Within this group, a problem related to misuse
in aesthetic clinics was identified, which could potentially harm consumers. To address
pre- and post-marketing regulatory gaps in Chiang Mai, this research proposes the following
measures. Conduct post-audits after automatic registration approval within 7 days, with
a specific focus on facial skin care cosmetics packaged in glass or plastic bottles. This
measure aligns with Thai food and drug administration procedures and aims to prevent
incorrect group submissions. Regularly inspect cosmetic production and import locations
every 6 months post-approval to prevent unrelated production or imports without proper
registration. Collaborate with post-marketing and health service staff to monitor and
inspect mis-indication use, ensuring efficient regulation and enforcement. Scrutinise
ampoules, vials, and syringes containing cosmetic products based on importation licence

details and actual product labels.

Conclusion: This research illuminates the regulatory gaps associated with ampoules,
vials, and syringes containing cosmetic products in Chiang Mai. During the pre-marketing
stage, discrepancies between filed registrations and actual products were rectified.
Additionally, misuse was addressed during the post-marketing stage. Policy suggestions
and regulatory measures have been systematically integrated and developed in the

Chiang Mai Provincial Public Health Office to safeguard consumer health.

Keywords: regulatory measures, monitoring and control, cosmetics, Chiang Mai
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Abstract
Background: The Thai Food and Drug Administration (Thai FDA) is responsible for ensuring

that consumers are safe, worthwhile, and profitable through onsite audits and considers
food products to comply with the Food Act B.E. 2522. This includes developing laws,
standards, and regulations that are internationally aligcned and appropriate for the situation,
controlling, inspecting, supervising, and monitoring food, food establishments, and advertising
to ensure compliance with the law. In order to cover the entire country, the Thai FDA has
delegated authority to provincial governors and the Office of Provincial Public Health Offices
(PPHO) to carry out work in their respective areas, covering both pre-market and post-market
activities. The focus is on convenience, speed, and alignment with the context of the area.
The development of such a mechanism requires the development of both the FDA and

the PPHO. To ensure that this development is effective, there is a need to review and
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analyse data on the situation and operations to identify problems, obstacles, and limitations
of operations under the current delegation of authority order and to find solutions to the
problems in order to expand the scope of delegation of authority to enforce the food law

to provincial governors and assign officials as licensees to ensure flexibility in operations.

Objectives: To find out the situation, problems, and limitations of both pre-market and
post-market activities in the PPHO and to propose a mechanism to enhance the efficiency

of food safety surveillance in both pre-market and post-market of the PPHO.

Method: This research was qualitative and studied from December 2023 To May 2024
It was a purposive sampling of 14 people among PPHO officials who had over 10 years
of work-experience in 13 provinces in the North, North-east, Central Region, and South
that had a supplement food factor in the area. Additionally, the Director of the Rural
and Local Consumer Health Product Protection and Promotion Division office at Thai
FDA was included in the study. The research interviewed the samples by issuing a

questionnaire.

Results: From the interviews, it was found that 100% of the sample group believed
that delegating authority to provinces would facilitates operations and enhances
business efficiency more than centralizing power. Additionally, 85.72% of respondents
believed that delegating authority allows the PPHO to manage according to the specific
local context and operate more comprehensively across all areas. Meanwhile, regarding
further delegation of authority in the future, the interviewees believed that granting
comprehensive authority will enhance consumer protection, as it allows for easier
management within the area. In addition, the top five major problems and obstacles
found in the operations were: (1) the staff lacked expertise in food technology and legal
knowledge by 100%; (2) the staff lacked a clear understanding that can be applied to
their work by 100%; (3) the services provided were not standardized; (4) there were
delays in granting permissions because authority was given only to senior provincial
executives; and (5) the budget was insufficient for operations at 85.71, 71.24, and 57.41,
respectively. Furthermore, there were proposals to enhance the efficiency of the food
product regulatory system of the PPHO to provide additional authority in the regions

in six mechanisms: (1) formulate policies with the participation of the PPHO and ensure
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communication throughout the organization; (2) legislate laws with the involvement of
PPHO staff; (3) delegate authority to the provinces to permit all types of food production
that located within their responsible area; (4) commmunicate guidelines and guidelines
in post-market surveillance and increase staffing for positions such as a Food and Drug
Technical Officer and Legal Officers; (5) develop a database system and integrate it with
the post-market surveillance system and academic knowledge database for staff; and
(6) build a regulatory network including education networks in the region to educate
entrepreneurs and the public. Also, establish a consumer network for food safety

monitoring and educating the public.

Conclusions: Important situations and problems depended on the knowledge and
expertise of personnel in the region. The granting of comprehensive authorisation in
the future will provide more comprehensive consumer protection. There were proposals
for increasing the efficiency of the working mechanism, including policy setting, legal
development, improving SOP citizens's guidelines for granting permission, and establishing
guidelines for post-market governance operations. In addition, there should be a database
system and information linkage that is accurate and complete, including cooperation
with government networks, the private sector, and consumer networks. both academic

and law enforcement to achieve work that covers all dimensions and is efficient.

Keywords: regulatory system, food product, provincial public health offices, authority
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Abstract
Background: This research focused on studies in three components of medication errors,
including prescribing error, pre-dispensing error, and dispensing error, which were crucial
problems in pharmacy services, especially high-alert drugs such as warfarin. It was found
that Chiangkhan Hospital, Loei Province, Thailand, still needed more efficient supporting
tools for workers, resulting in a small amount of data in the medication error reporting

system and inconsistency with the actual amount of problems.
Objectives: To develop the medical record query application for HOSxP and evaluate

pharmacy services’ efficiency when using this application in Chiangkhan Hospital, Loei

Province.
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Methods: This research was action research conducted in one cycle through stages of

planning, acting, observing, and reflecting.

Results: There were 6 steps in program development consisting of problem analysis by
researchers and gathering opinions from the Pharmacy and Therapeutic Committee,
application design, programming in computer language, application testing and editing,
generation of application documentation and application maintenance. The results showed
that this application could detect more prescribing and pre-dispensing errors, increasing
from 0.94 and 2.18 per 1,000 prescriptions to 2.58 and 4.81 per 1000 prescriptions,
respectively. In addition, the decreases in dispensing error (from 1.87 to 0.56 per 1,000
prescriptions) and the patient waiting time in dispensing pharmacy (from 30.26+11.84 to
12.90+5.74 min; N=150 and 150, p<0.001) were reported. The application users (N=13)
were satisfied at the highest level, with a satisfaction score of 4.69+0.48 based on a 5-point

scale.

Conclusions: The medical record query application connected to the HOSxP program could
detect and make medication errors more manageable, reduce waiting time for receiving

medicine and highly satisfy the users.

Keywords: medication errors, medical record query application, hospital
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