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Factors Associated with the Level of Shoulder and Back Muscle Pain of
Medical Personnel Working with Computer at a hospital in Nakhon

Ratchasima Province

Watchada Rattananonsathien’ Pornthip Yenjai * Prasit Cheerasiri’

Pattamaporn Cheerasiri ! Chalermsiri Theppitak ¥

Abstract

The purpose of this research was to study factors related to the level of shoulder and back muscle
pain among medical personnel who work with computers at a hospital in Nakhon Ratchasima Province.
Data were collected from a sample of 51 people selected according to the following criteria: Worked for
more than 3 months, had shoulder and back pain. The study instrument was 1. Medical personnel
information questionnaire 1.1 Personal factors 1.2 Work factors 2. Shoulder and back pain level
questionnaire (Face rating scale together with Numerical rating scale). Data were analyzed using descriptive
statistics. and inferential statistics, hypothesis testing uses Chi-square Test statistics. The results of the study
found that the majority of the sample were female (71.45%), aged between 20-29 years (70.59%), BMI 25-
29.9 (43.14%), not smoking (96.08%), having a bachelor's degree (62.75%), exercising (62.75%), using
computers average 5.54 hours/day, use computer continuously for 6 hours/day. Average level of shoulder
and back pain, X=4.81 and 4.43, respectively. Personal factors that were significantly related to shoulder
pain and back pain levels (P<0.05) were gender, age, BMI, smoking history, education level, and exercise.
Work factors related to shoulder pain levels are: Average computer use time/day, period of continuous
computer use/day. The work factor that is related to the level of back pain is the worker's work position,
average computer uses time/day, period of continuous computer use/day. Medical personnel who work with
computers experience shoulder and back pain and should receive corrective measures to reduce pain levels

to prevent further injury.

Keywords: Computer use, Shoulder Muscle, Back Muscle, Pain level, Medical personnel

25|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U Mﬁ13ﬂ81aﬂlﬂﬂ1u1aﬂq5uﬁ



a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

'"Master's degree student, Occupational health and safety, School of Public Health, Suranaree University of
Technology. E-mail: watchadathien6@gmail.com

* Assistant Professor, Occupational health and safety, School of Public Health, Suranaree University of
Technology. Email: pornthip.yj@sut.ac.th

’ Hospital Director The Goldengate Hospital E-mail 11885ggh11885@gmail.com

“Executive Director and Develop Quality The Goldengate Hospital E-mail goldengate-

11885@hotmail.com

"Lecturer, Occupational health and safety, School of Public Health, Suranaree University of Technology.

Email: chalerm@sut.ac.th

26| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi


mailto:chalerm@sut.ac.th

Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

1. unin
| o w 9 g I 1 A A
1.1 ﬂ’Janumua%mmmﬂmﬂmﬂﬂgm Tiﬂﬂizsﬂmmzﬂmmua Lﬂuﬂqummimﬂﬂmﬂmm
a a y &K Yy & . Y a < A g S = :
W@ﬂﬂ@]ﬂl@ﬂﬂaTNLu@ ﬂigﬂﬂ LLASUD “ﬂﬂﬂgﬁﬂﬂai‘ﬂlﬂﬂﬂ'lﬂ'lﬂfﬂﬂﬂ']@ VIV LUBDYA LAAANIANTNTIU

@199 Y99319018 (Jellad et al., 2013) M 1¥msviauvesrameiailng lamay neliinaau

'
v A

o Ja o w A o =) ]
g1na1u1n luns 193Ind 52317 ¥5en15M191U (Woolfetal.,2004) IUDITSAUNTULTIFIDND

1 Y a a I YA Ay 1 1 aa Y = 1 X
ﬂf)cl?ilﬂﬂﬂ'NiJ‘Wﬂ']ﬁ Lﬂumﬁmaummmguamwaﬂ@ﬂmmwmmﬂw uazqmumﬂmclmwﬁlumﬁ
o A A 9 [ Y dy 1
INYINYI1UIA (Roux et al., 2005) ﬂﬂul‘ﬂﬂl’i]ﬂjiﬂ‘VILﬂfJ’J"UE)\iﬂiJﬂizf]ﬂ UAZNATNIUD FINANTENU

' Y a ' = a ' A Y 1A a
ﬂ’t’)ﬂlﬁlﬂﬂll“aﬂ1ﬂQWMQ'QJULﬁ’ﬂ‘ﬂNlﬁiﬂgﬂ%NTﬂﬂ’JTﬁM‘HﬁW‘HUTﬂWﬂﬂ (te1M Hagguan, 2562) Taelsn

[

A A o Y dy I A < N ] v o A A
mﬂfnﬂu3$1J1Jﬂmmumﬂu1'iﬂm 31ﬂ15lﬁ]ﬂﬂﬁﬂ@§ﬂluﬂuﬂﬂﬂ 5 ﬂl@ﬂﬂﬁglfﬂﬁulﬂﬂ IUDLLINATY

a @ A < U 9 1 1 A o a < [ A '
‘]J5L'Jm@’)ﬂ')gﬂllﬂ'lﬂWiﬁlﬂﬂ'Jﬂua'J‘W“]J’NﬂaquIiﬂl,!,ﬁ$®'lﬂ151/lll'lill°ﬂﬁfﬂilﬂﬂlﬂu’ﬂuWLI 2 19 NQN
v ' o 7 = A Y an
21M15UaMas U0 (ﬁ"]l!ﬂjiﬂ%']ﬂﬂ']ﬁﬂ§$ﬂﬂUﬂW%WLLﬁ%ﬁQLL’Jﬂﬁ’BN, 2560) NnaaansUseay

o < ! 4 o g/J 1 [ 19 a
E)umww%’aLimﬂjﬂtﬁmmﬂmi‘mwumvmﬂmmﬂ W.¢. 2559 WU ﬁ?ui'ﬂﬂlﬂﬁ@ﬂag 83.2 INAYN

Y ]
=2 A

£ ]
ﬂﬂ]uﬁﬁl’f)\ﬂiﬂﬂigﬁ]ﬂ Lmzﬂﬁﬁmﬁaﬁmmummmﬂmsﬁmu (ﬂismaqmmsmqm, 2559) TUNAN

o ! a 1 S A A o Y X Yy & 9 A <
Fl]'lﬂ’I’iﬁ'llﬂ“f[fl]fﬂlfJ IBU INAVINNINIEI] UIDUUIINAAUADNAINLIUD LTUIDU UVDAD Wi@ﬂi%ﬁ]ﬂlﬂu

=K A

A:SIJ 1 o 9 a < [ Y a
5202190 1U1U UeNAHNUIMIHaU laglsneunune s utledenil ﬂﬂﬂlﬁlﬂﬂﬂﬂluﬁTﬂ'ﬂiJ

a a 4 a da a { 4
AndnAveIszUUNIZAN Laznawiile (Ra1Aind Jyaiana, 2558) IIMNNYAAININIINTUNANG

9 Y o =

{ v o a o @ < 1 I~
‘17]159]}@\‘]U\W]'N'luﬂlﬂlj'ﬁ]’E]ﬂ@iJW’Jmﬂiﬁl,uﬂTiU‘L!ﬁﬂﬂl@ﬂﬁﬂl@\iNiJ'li’]J“]JiﬂTiL’]JUL’JﬁWU'IuﬁQNﬁEl,ﬁ}iJ’E]'lﬂTi

U Y

k2
[ 1 1 1 ] [ A
YrandutionuaIuda1ee) 1093198 19U 11 Laznad (Uszauns naden, 2561)
ANMUYNV901MTUIANAITINAVBIYAAINTNNMINILIAGIDIFooaz 80.5 A0l (WA NoIRw,

sld' o @ a L= A ] [ 1 1 o v A 1 o A
2556) @mmmuﬂmaummmumsma@u"lmmmmmzmumm BYNITNA UNMNNNITNINIUNY

9 v a

4 ¥ ' ° " A g a2 2 ! &
ﬂ'lilﬂa’f]ullwacﬁ'lc] ‘1/]']‘1/]']\‘11:]']5‘1/]']\‘]']1!&“@1']uUJUﬁ'llwﬂﬁ']ﬂmellf]Qﬂ']ilﬂﬂﬂj'uJW@ﬂﬂﬁiﬂi\?i%ﬂﬂﬁﬁlﬂﬁ@

o

a v J 4 @ g’; 1 4 @ v a
hlﬁ} (01aY azAme, 2550) UAATNITNNNTUANINNTSAUAUUALNNY W1V INTFNT UNIFINTT

a

2 9 o 9 v =2 9 Y
assagy 93 Tlddmewsua suiludesiuiindeyaluszuu T sunsums IduSmsquainlu
9

MsinTIMSNEINGIVIA/HADNITAIE A152UMsTUnTeyaTedeetiuinne 2 guuuy 1)

Y '
(% a (3

o X A o A s , Y A =
gﬂllﬂﬂlﬂ]ﬂuﬂﬂﬁgﬂﬂﬂﬂ manual 2) Eﬂllﬂﬂﬂﬂﬂﬂuﬁgﬁﬂﬂ@NVI?L@f’Jﬁ @QLL@]L?N@]UVI@@ ANIBDION

aa g @ a

J @ @ a J g‘/ 2 1
i$'1J°]J%’IEJEI’]ﬂa‘Uﬂl']ugﬂuﬁ@ﬂﬂuﬁﬂiuﬁ%ﬂﬂﬂ@uW?l@lﬂiﬂQﬁu %’IﬂﬁﬂﬁE\!N’Iﬁﬂﬂﬁﬂ’li"‘]@ﬂﬂﬂﬁ’]ﬂiﬁﬁ
Y dy ' @ ] & o @ = 9 [ =
2151 ana il U1 azvas GIJBQISQWEJTTJTa!@ﬂGHHLLWQWHQ HIAUATI VAN dOUKAY 3 U
27| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

1 Ax 9 & 1 v a 3 vy
WUN uﬂﬁWﬂﬁﬂN@Wﬂﬁﬂ’JﬂﬂﬁWNmﬂ 11 vias Y. 2563, 2564 e 2565 Antlusouay 66.36, 71.67

= =

o w = Yy A A 2 = S o ' Y o 2 o A
ey 73.33 uaay i Iuninnyunnt mnaaiumsaldinanfIdessaulaanyleden
= o v Jdo @ 1Y Li’ ] o 1 A o Y a J
UANNAURUTNUTEAVINTUIANa1NHDUIMAEHAIYDINGUYANAINITNTNUAUADNNIUADS
A 9 o A ' A v U
e linsuadendawansgnudoguan ieruuanialumsifesduud luiazguagunmvesngu

9 Y o Y @ = a a 1
yaansnumsunnd i ldedetlasanouazlilsz@ninmeas I
(v dJ a v
1.2 Jagidszasamamsive
A = v 1 @ o 4
1.2.1 ek fadeauana 1aziladen13miNuYeIyAaINTNINNITLUNNG
A a o 1 (% 4
1.2.2 1e1lsziiuszatoIns1liniin agnaIuedyAaINTNINITUNNG
d‘ =2 1Y d‘d 1Y v Jo Y 9 ay ] [
1.2.3 taanfatenianuduiusnuszaueIMsliana o1 utagmad
13 auNAgIUMIIY
v = o v Jdo [ 1 [
1.3.1 Javgaruyanalanuduiusnuszaueinmsiinii tazilranaves
4
YAAININUNNITUNNG

@ o [ Jd o @ ] @
1.3.2 Jademsmauiianudunusnuszauemsiiagi uaziavasues

@
UAATNINNNITUNNY

28|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

1.4 NFOUUUINANHIVY

Awulsdasy

Javgaiuyana

- LA

- BMI

]
~

- MIFUUNT

- SETAUMIANY

. A 9 dy d' a 1 [
- Usgiagliamgnianszgnuazna o NI Lagnal
- 1lszinlsalseanan
- M509NMAINIY

audsmu

o Z/ { o ' o d
- IIUATINesnmaInenod a1

' 9
- TIUIUNANOONMEINIBADAT . g 2
1. szauomsllanaiiion

o y XA o
2. iﬁﬂﬂ@’]ﬂ’liﬂ?ﬂﬂﬁ’luluﬂﬁﬁﬁ

Tavglunsyiau

- AWHUINTIY
- ANAEMIINNY

9 a s o 1w
- 52U IFAOUNAADS (%JIN\W’G’JH)

A S 4 o Vo
- igﬂgl’]a']fnj1%}?]@1]W’Jlﬁaiﬂalﬁ@\1 (%’JINQQ@’JH)
=) a
- DIYWATY
9
- MU

- BTN

29|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

238 uHumMsIdY

< Ay Aa o @
TUNUIOFIF159 LUUNIAAAVIN (cross-

[

= a v a dy
21 gUspumsAineIde nuIdell
. A = v Aa @ v o o Y dy ]
sectional study) 1ieAnu1TaseNNANUANNUTAUIZAUDINITIANA MBI LAY
v Y 1 [ o o Ja (A wa
1ad laun Javodiuynaa tazadensinany veyaaInsnImMsuungnliina
Y a J 1 & [ v =
agnouianes Tulsane1naunanila 33 iauas s yaun
22 Uszyng uazngudiens

¥y Az J 1 % @ Y
ﬂi%"]ﬂﬂﬁiuﬂ1iﬁﬂ1ﬂﬂiﬂﬁlﬂuﬂﬂa'lﬂiﬂ'lﬂﬂ15L!WT]EJ?HﬂTiQWEJ'ITJ'IﬁLL‘VNWﬁQ IHIA

UATTIFETNT TI1UIU 60 AU
1w ] o 9 A J A A o 1 a
NRUAIBYN ﬂ'l‘l!')‘mvlﬂi]'lﬂi;fﬁi AT LASUDILUNU ﬂ’nuﬂmmﬂaaumamﬂlﬁﬂlnmu
(% A @ [ 1 Y] A A 9
0.05 % 3EAUANULEDUU 3.841 % dadiuvosanvuznaulaludseynsnaeenmsee

=
ANk 0.7

NAFAT n = X Np(1-p)

e’(N-1) + X p(1-p)

= (3.841)°(60)(0.7)(1-0.7)

0.052(60-1) + (3.841)*(0.7)(1-0.7)

48.3966

0.1475+ 0.80661
= 48.3966
0.95411 = 50.72
o 9 9 1 Y 1 1 Y [ 9 Aax o 9 .
Auud 1dnqualee1e 51 AU guA10819A1875 M1 UA TAIA1 (Quota Sampling)
= d v 9 Y] Aav o 1 g
TaginasiarnuazfnoeniuIvedine 1il
d (%) Vv
INUNNIAALN
1) uﬂmﬂimqmmwmfﬂﬁﬁ§q1un1ﬂﬂd1 3 1PoU

IS) v v A IS) .
2) 191113102011 LaZHad W15 Pain score >1

30|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

d o
NUNNINADDN
o w ] J o J
1) NINBDYITHITNNIITANATIN

2) hiaiasladnsaumsdisess

v

% = [ % (%

d' A H = Aa v av dyd A A {q Y a dyd
23 !ﬂiﬂﬂuﬂmmuﬂ1iﬂﬂ‘ﬂ]ﬁl%ﬂ Glmmnamaunmsmmﬂﬂmma U ANUND

31|Page

4
2.3.1 HUUABUD WV OYALYAAINTNINITUNNG
[ o 9 Y 19 o A @ Y=
2.3.1.1 avedauyana $112U 10 90 TaundomoiueIny e o1y axil
wIaMe(BMI) M3guyns szaumsani Usziagliamagnienszgniay
9 dal A a v Y] [ o w o w o g)/
AaNHONUT N tagrad U523 1sadsed1a7 Mseennadnig 314IUASY
o 1 [ d o { o w 1 g)/
YoeIMseannaImenedlaiv 9uIunaINosnmaINeasnsa
v 9 o ) Y Y 19 o = o o 1
2.3.1.2 asemumsiiau 1w 7 99 laundemoiuneddy dumiams
[ o 9 a J ] 1 [
AU anyarmMSINaY szeznar lums lgneuniaes (33 Tuanein)

v A S A ) "o ~ a 9
52E21IA1A5 1FADUNAADTABILDY (1) 1NIABIU) DIFWETH IUTY 91U
AN
2.3.2 LUUAOUDINTZAUDIMIUINUT 1Az 1ial (Face rating scale SN

. . ax a 9 v @ v
Numerical rating scale) aﬁmiﬂmnﬂwﬂaqum@mmuwumwh

Y
HUUARUNINMAIZYIINgNAIRE T IM T andwiiotwazased lu

[
o = 1 % 1

9 o 4 % gJ/ I
szaula Tagriunsowmenthauaviu armvingualedeszyiiunguuu
= L] [ Y o dyd
ANl Feenusovdaily 5 szaulaaatine
@Y 0 weas e
=< <] Y
@Y 1-2 ¥uead aaniios
=8
1@v 3-4 vivnend aathunana
=
@Y 5-6 ¥u1e94 1Uraun
=
1A 7-8 e Uaagunsa

v 9 ﬁlﬂﬁl‘ﬁﬂ ﬂ’)ﬂju!lﬁ\‘ilﬂﬂ

@ 10 ¥aneda Uraaunuli'ld

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂﬁﬂi%“lgll’)ﬂﬂﬂ']‘i‘igﬂ‘ﬂ‘lﬂﬂ ATUTIBTITUFUNAAT ammﬁmmuazmﬂiuiaﬂ AIIN
The 2™ National Conference on Public Health, Science and Technology 2023

0 1 2 3 4 5 6 7 8 910

Bitha  thadntfes thathunas dhainn  thaguusann thasunilild

& © @
4-6 79 10

o)
0 1-3

MWA 1 1UVFUDINANNUIN Face rating scale INAUMT 1Y

Numerical rating scale (Chibnall and Tait, 2001)

Y a A d‘ A ~ Y dy
2.4 ﬂ1iﬁ’iN!!ﬁ$ﬁ1ﬂ§$a"ﬂﬁﬂ1wsllf2)3!ﬂ§§]ﬁﬁlﬂ NITHIANUNYIATIATIULIUD N (Content
. A4 4 A A . ° Yy
Valldlty) HAagnNIINIAIMULIYDUUUDILATDIIND (Rehablhty) umuuﬁaumﬂwgwmmm

H k4 v H
FIUIU 3 U ATINTOUANUINBIATIATNHEH FdiFermnyuaaziiuz Iiazuuuaiy

[

s A
INUNAIU
Y A [ " Y o 1 gj I o o d'sl o
“l?iﬂzuuu +1 Lilf]Lluclfl]'N‘U@‘ﬂ?ﬂWNLWa']uulﬂuﬂﬂlﬂusUﬂﬂaﬂHil!%'i/]ﬂf]\iﬂWﬁ'Jﬂ
Y A ] ] v Y o v 3 @ [ A ¥ Y
Glﬁﬂglluu 0 mahlmmslmwamammmumﬂumgmummaﬂymz‘mmmim

w3l

o U

Y A 1 v 9 g’/ I K] @ ~ 9 [
ﬂh’iﬂglluu -1 LN@ELHi%’nm@ﬂWﬂTillfﬁaWHMHJH‘J]JJ@'JLLWU“U@QaﬂEmgﬂﬂ@\iﬂWTJﬂ
o 9 aa Y v o a < 9
HAIVINHNITIAWUIANITTULR f{\!')%f]ﬂ']ﬂiﬂﬂ?\n!fg{vhl@'lﬂﬂj'luﬂﬂﬂ’iu LAZUBDIAUBDLUSUDY

Q
v
Aa o 1

n33nqANe 3 Mu naz ldduaumnariinnudeandosszidon 101y uay

eze

3 o’ . . . !
mqﬂi ¢3A (Index of item-Objective Congruence: 10C) 1A= 0.859
1< Y
2.5 MINUIIVIINVOYQ
2.5.1 ﬁﬂ‘]ﬂ NUNIUITIUNTIY !,!,’613\‘111!35}817]!,?]6’3"19]}@\1
2.5.2 9a91 !Lﬁ%@]i’l‘ﬂﬁ@ﬂﬂ’ﬂ‘hlﬁﬂﬁ@iﬁﬂlﬂﬂlﬂdﬁﬂﬁﬁﬂ (HUUFDUDIVY)
1 Y ! v
MINIANUNINTIAUIHBH (Content Validity) 1#8ZN1THIANNFDNUVD
4 A
INTDNUD
. e ) Yy o 1 ~ dy
(Reliability) mu‘uumumﬂwg«jwmmmmmu 3 MU ATIVFADUANNUNYIATIATUIUDN
y o Hq a Yy & Y Y o <
‘]Ji‘]J‘]J?Q uﬁ'"lma”lmuﬂmm“l%“lumsm”ﬁmﬂmamummsm“lumumammu HAZNIHIN

o 1" o 1 o [ 4
13 munzay lasnammastinnuaeandessenietodiniu nazinglszasn (Index

of item-Objective Congruence: I0C) A1 = 0.859 tawa leanuieansa 1918

32|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U 1J‘H1’J1/IEJmemﬂTuIaEJch'iuTi



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

9

[ Y] o'tdy td‘ [ [ 4 J @
253 Useyrduwussuannernuiagiscaan s Tovu Tunou
Sld' Y a v
uazﬁaumu@mﬁuimmnmaa
254 GlﬁfﬂﬁWﬁﬁﬂiﬁ']L!‘UUﬁ@UﬂnJ
1<
2.5.4.1 LLTJ'Uﬁ@ﬂﬂWll‘quﬂﬂ1ﬂi‘VﬂQﬂ"li!LW‘V]ET 1) Lﬂﬂ%@y‘ﬁllﬁﬂﬁ@ﬂﬂN\l
9
uﬂﬂ1ﬂ5‘1/l'l\1ﬂ1§!,w‘ﬁ/lg 32821791 10 ‘L!Tﬁ A0 1 AU NINUA 51 AU Tﬂﬂllﬂﬂﬂ'ﬁ
<3 9 3 9 Y]
Lﬂ‘U‘U@iJ”alf]Ju 2 AU IUNT 26 AU LAY 25 AU
o Y, & v
2.5.4.2LLUTJETE)TJ’013J§$ﬂiJEﬂﬂ1§1J”JﬂﬂfﬂiJL‘Ll’E]‘]J1 tasvad Ny
HUUAUIND1N5UIA Face rating scale $217UM 319 Numerical rating scale

F28z17a1 2 UN

t% %

a ia Qd a a v
2.6 MsNNnYanSnauMeeaazasusssulumsIvy
Y

a o 1 Y va o A w Y a a o
ﬂﬁi'ﬁ]ﬂﬂﬁ\?ﬁhl@N'luﬂ'li'ﬁ]‘laluﬁﬂ'liﬂTJi]ﬂﬁ]'lﬂﬂmgﬂiﬁllﬂ1§ﬂ1ui]§ﬂ‘ﬁﬁihﬂ'li’)i]8

[

a [ 9 o g o s aw
w1 Ineaoma luTaggsnis (COA No.90/2566) #I3M1MIB1aIngszan ¥99n1357398

9
Y 1

3 y 2 = y )
VYUABUVBINITIIVITINVBYD Wi’ﬂiJ‘l/]\‘l"lJE]ﬂ’J'lllﬂuﬂ@llsluﬂ'lil"lﬂiilll'ﬁ]ﬂﬂﬂ]ﬂﬂﬁia\‘I‘Lﬂll
a Y Ao 1 A 9J Y a Q( (%
JUYBUIVITIUNITIVY LLﬁ%ﬂJ’f)ﬂTl‘JJi’JiJiJ@I‘L!ﬂWiSTUﬁ’JiJsll’f)‘Jquﬁ Tagua9d@ns lumsaousy

A a Y Aa o a Y 1 a o g’/ dy 9 (=N
Wi@ﬂﬁﬂglﬁ‘ﬁﬂﬁl"lﬂi'HJﬂTi’Ji]ﬂ ng‘]J@ﬂmﬂﬂﬁﬁﬂiﬁﬂﬂﬂﬂﬂﬁﬂu]‘lﬂ@aﬂmﬂlﬁﬂ Iﬂﬂllm,ﬂﬂwﬁ

[dorieaongua0e1e msuduenanisitsazinaus luniwsiu Taghilinadamero

VW ' 9 Ay v < Vg o ° Y A = av A .2
"U@\?ﬂf}ll@')@ﬂ’l\? ﬂlquja1/1“1@1%Lﬂ‘U"l’Jl,iJummammxumﬂmwaﬂﬁﬁﬂW’Ji}ﬂhﬂﬂﬂMWﬂ

a d a o o a ¢ aa a a
2.7 ﬂ]ﬁ?!ﬂﬁﬁ;"ﬁsﬁﬂua ﬂ’]ﬁ'llﬂi’]gﬁslgl}@l}!a qgl)@uuﬁ'i/]'lllﬂ jlﬂﬁqgﬁﬁjﬂﬁﬂ@ LBIWTTUUT LASEBN

U

DU
aa A LY 4 [ 1 [ o
2.7.1 ad@Fanssau lginsigviatediuyana dadelunisviiau ns
Wieueuszaue1nsyin aaanly A1ud Sevas W (Range), ANRDY
(Mean) tiag AaIUbouuUINTgIU (SD)
aa A ya 4 v Ao [ Y J o [
2.7.2 anddseyuiulsinsiey davenuanudunusnuszaueInislia
Y dy i v Aa 7Y aa .
AANHOUT LAZ WA AATITHAIYADA Chi-square Test
33|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWiﬂigclﬂJ’JG]ﬂﬂTi'igﬂ‘U“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

3 WAy
= Vv o 1 v Y U

31 wammnmmayaﬂmsmu‘qﬂﬂammnqumema

1 Jd [ a = 1 =
WU Yaansnamsunndanlug Aumemaa (71.45%) 19193241319 20-29 U (70.59%)
v A [] 1 A 9 [ [ ~
AYUNIANY (BMI) 0YITHIN 25-29.9 uilanafo 9IUITAL2 (43.14) uliJQf‘U‘Uq‘Vii (96.08%) U

= [ =Y =) = A A F) dil A a 1
ﬂ'liﬁﬂ‘]sﬂi%ﬂﬂﬂiﬂzjﬂlﬂﬁi (62.75%) "lumhzmqmmamqﬂiz@ﬂuazﬂmmuammnmm

v = [ = o w o g’/ td‘

HAagna (80.39%) uli]i]Tiﬂﬂﬁ%ﬁ]W]’J (96.08%) UNITDBNNIAINIY (62.75%) ITUIUATINDDN
o w J g}/ 1w 4 o 4 o w ' g}/ 1 g’;
N1 \iﬂ18ﬂjﬁlﬂﬂ]1 3 S ERGSIGRE (54.90%) mmunm‘ﬁaaﬂmaqmammqmnﬂ’nmqaz

30 U1 (58.82%) 510ALIDIARIAITIN 1

M319 1 wamsandoyafadeduyanaveInguaae

PadeaavynnaveInguaIagIg NI (31y)  3ewaz
INA
e 15 28.55
N 36 71.45
21¢
20-29 1) 36 70.59
30-391) 10 19.61
40-499) 4 7.84
50-59 %) 0 0
NN 60 1 1 1.96
BMI
Woondn 18.5 (oonu1ATgIv) 0 0
18.5-22.9 (1n@) 7 13.73
23-24.9 (§1U5A 1) 19 37.25
25-29.9 (§IUILA 2) 22 43.14
WINNNHTBINIAY 30 (BIUTZAY 3) 3 5.88
msgm.qm’%l
3d|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi



Y H

a o a 9 Jd Aa 4 = v A
ﬂWiﬂigclﬂJ'JG]ﬂﬂTiﬁgﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

D-

MIGUYHI Twu(sw)  Seway
Taigu 49 96.08
qu 2 3.92

STAUMSANYIGIgA
fn S e 19 37.25
Saanas 32 62.75
IEGTRRLY 0 0
Syayuen 0 0

M319 1 wamsanedoyafadeauynnaveInguaI0e1 (An)

PJadearuynnavenguaIogI N () Seway

sz Taglifimgmanszanuazndsniefiudnm naznas

L P=| U
lyiialszin 41 80.39
=1 A @ 9 9 A A a 1 @
uilszianszgauan ¥n 13 517 TeasuNUT NV Lagkas 0 0
= U [ 1 ) =) ] [ L:'QJ 1 a
NUTLIAUNANAIRNIAAYS DAL Hazyiad NG liveeaiin 0 0
] 9 ] 1
aue) U nIzgniann uwarmaauinaou lulyusna i 10 19.61
LAZHAY
Tsa1lsza16
1=
Pty 2 3.92
[ @ a a I
1 TsnanwauTarags Tsaglud dudu 49 96.08
M590NNIAINY
n vy o w
Tuldponmaame 19 37.25
29NN1AINIY 32 62.75

v v

o 1y o U [y d
unSinesnmaimeanadlaii

Y
WINNNHIBIMAY 3 ATInedla 23 45.10
9 1 3‘1 [ o o
o1 3 Asanodla 28 54.90
35|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U Mﬁﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi



Y H

a o a 9 Jd Aa 4 = v A
ﬂWiﬂigclﬂJ’JG]ﬂﬂTi'igﬂ‘U“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

NUIUNANBINMAINMABATI
Y
ANNATIAL 30 UIN

9 1 g‘/ =
HUENINNIIAL 30 UIN

30

21

58.82

41.18

3.2

wamsaneYoyatadamsinuveIngudIea

A o

1 d ] ] o ] [ a oA

wu yaansnumsunnddinIng Jduwmismsihauegluszaudufiaanu
[ o A 9 a 4 Y

(92.16%) dn¥UzMIMNUfelFnouTinges (96.08%) 3282138105 19

a 1w = ] 9 a d A A
ABUNAADIADTUIRAY 5.54 ¥/ T TzozIam s IFneunInesnortiounas 6

o [ A o 1w I
w31./5u Tationdwiasy (94.00%) i Taun dndh, §1991m Qudu (86.27)

= a = (% d'
Taitiauedisn (98.04%) 518a2198ARIA13197 2

M319 2 wamsane1doyafaden13iuYeINgUAIE1

Padansihauvesngudieds N () Sewaz
AMHUIN I
IRl 47 92.16
) Y
SV RTRRRT 4 7.84
Y a
AU 11T 0 0
A
) 0 0
anHUzMIMNY
1 a 14
Tulaldnoununos 2 3.92
a 4
Tdnoununes 49 96.08
Y a d 4’ v (Y] o
szazMIIFANN AN IR ALAD TH(WIL./ 1) 5.54 %3./3
4 . 5 5
szazIMMI IFneNNINBSABIBUR Al (BN./IY) 6 BH./IU
=S a
21F AN
=
135 47 92.15
=
Uy 4 7.85
36|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U NﬁnﬂﬁlmﬂmﬂiuiaHQSHﬁ



Y H

a o a 9 Jd Aa 4 = v A
ﬂ'liﬂi%ijﬂ'ﬁﬂﬂ'lﬁﬁ%ﬂ‘ﬂ‘lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

NUTNU
i 7 13.73
m 44 86.27
NUBALIN
aigi 50 98.04
Y 1 1.96

33 wamsaAnveyaszauaImsihai sazemsiavdivesnguien
= U 1 @ ] =} d' 1 1 v [
HAMIANEINDI NQUAIDENLAUUURAYDIINTUIAUUNIND 4.81AZUUUDY U
szaviaaihunars Tagnguatedediuuniszaueinisiiaiiegszavuiiauin (5-6
a I A o a I
AzUUY) AAlU 53.06 % 599a981A0 5EAUBIN5UIA1 1 UNa19(3-4 azuuw) Aadlu 28.57 %
) I 9 a I @ A
sz saantios (1-2 azuuy) Aaly 12.25 % 52A1U01M31I071159 (7-8 AZLUY) A

IS 2 ad
HJ‘L! 6.12 % JYASIDYAATUUNUI NN 1

U |l
szavemsdInin
30 53.06 %
25
20
28.57 %
15
10 o,
12.25 % 6.12 %
SRR -
0 _— \

@ . D a & a & O
) S & & & < N
> %8 N N & =~ &
05(\@ (@i’b N N <

& S
o Q)
B litha B thaidnties i thahunaia L thasnn L1 thaguusa i Pagunsann B thavumibild

a

unundf 1 wamsandoyaszaueINsinii1 veanguaIves
1 % 1 IS d' v 1w 1 v
NRUAI0E1NAZIUUINABYRIINTUIANAUNINY 4.43 azuuuedlussauilalhu
J @ 1 J ~ o (% ' @ a I
naN lagngualedaaIuNIniszaueInsliaratedszauilaun (5-6 azuuy) aaily

Y] a I o
50.00 % 309891179 szaU1N15U91UNa1e (3-4 azuuy) Aty 31.25 % seaue1nsilia

< Y a I = A
1aNUDY (1-2 AZUUN) At u 18.75 % JYATIDYAATUUAUI NN 2

37|Page

o A 9 a o = a
IUN 8 NUYIYU 2566 U 1]‘”1’31/]81@13!7]?11“1215@5“15



Y

a o a 9 Jd Aa 4 = o A
ﬂ'lﬁﬂi%“gﬂ')‘mﬂ'l'iiZﬂU‘mﬂ ATUTIBTITUFUNAAT Mmnmdaasiazma lulad asen 2

The 2™ National Conference on Public Health, Science and Technology 2023

szavueImMslIariag
30
50.00 %
20 31.25 %
o 18.75 %
0
,
& ) R & N o N g
N & & N N < o
\? 2&\ vb&\)’ "S\Sﬁ\ obr\@%“ Q\p u\)"’&)

M hivha iﬂami‘fﬁuaﬂ i thafunans L4 thasnn L1 daaguus uﬂmgmmmﬂ iﬁmuﬂu“lu"lﬂ

Y 9 @ 1% R ]
UHHS) ‘ﬁ 2 Waﬂ’liﬁﬂ'ﬂWﬂlﬂyﬁigﬂﬂﬂ'lﬂ'ﬁﬂ?ﬂﬁﬁ\iﬂ]@\?ﬂquﬁ?'ﬂfﬂ\‘l

U

34 wamsanuveyatladudvyanaiduiusiuszdverimsiiatnazvas veangu

1% @ [

v { o J o aa
ﬂ%ﬂﬂﬁ?u‘ﬂﬂﬂﬁﬁﬁu UBNUIS ﬂ‘U’ﬂ’]ﬂ’]ﬁﬂ'Jﬂ‘U’]ﬂfJ’N UYFAUNNADA(P<0.05) ﬁ’t) WA 818

Q g

BMI 1/523amsgquiis szaumsanyl msesniiainie

@ (9 v o W

Yatodruynnanduiusnuszaueinsliandsedaiiiodidyneana

Q

(P<0.05) Ao WH 01 BMI 152 I0mMsguyns JELAUMIANYT AITBBNMAINY

a o =
TYDLIDYAAIAITINN 3

38| Page

o A 9 a o = a
IUN 8 NUYIYU 2566 U 1]‘”1’31/]51@13!7]?11“1?35@5“15



Y

a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

m3197 3 wamsanydeyatlitediuyanah i

7 p-value (<0.05)

W52AU01MIUIALMALHAT YBINGNAIDYN

tadgaruyana szduemsithandnuiieth szdvemsithandnuiionds
Linet X'=2259,df-7 X-1813,df-6
p =015+ p=.012+
2.91¢ X'=1942,df-8 X'=20.11,df-8
p =047+ p =037+
3.BMI X =2545,df=6 X =2780, df=6
p -018 p -019-
4.miquuw‘§ X'=1878,df -2 X -1764,df=2
p -049+ p -049
5.32AUMIANYI X' =21.13,df-3 X'=2278,df=3
p -031 p -010
6.5z iRgUuAMMgNIINITNIaL X'-1598,df -7 X'-1644,df-7
ndmniefiunuh naznds p =374 p-681
7.4)5z3aTsn1lse9dn X'-327,df-2 X'-398,df-3
p=997 p =398
8.7M399NAAINY X'-19.18,df-4 X-2129, df -4
p =023+ p =041+

< v U o d' v U U (% Y &’ ' %
35 Nﬁﬂ]ﬁﬂﬂ“lelﬁli’]ﬂﬁff‘i]‘i]ﬂﬂ]ﬁﬂ"lﬂuﬂﬁﬂ WUD nmzﬂ‘ummﬁﬂmnammamuazﬁm

UYBINGNAIDENY

[ ) { [ [y Y [} [ o [
ﬂm]ﬂmsmamﬁﬁuwuﬁﬂmmumﬂﬁﬂmnamm@m@ﬂw HadAynana
A 9 a J o 9 a o d' [ %
(P<0.05) A0 F2ELIAINIT IFABDUNUADT/IU FLOLIAINIT IFADNNUABTABINDI/IY 198
MIMNUNFURNUT AT ‘”ummsﬂammmu@waqamq Wod 1A YN 19ana(P<0.05) Ao
o 1 [ Y 1a ova 9 a I'4 d’ [ 9
AWK UINITMOIUYeIl TR szezaIns lsaeuNuaeSinae/ AU 52821901015 19

ARNNAADSABIDY/ U

39|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi



Y H

a o a 9 Jd Aa 4 = v A
ﬂWiﬂigclﬂJ’JG]ﬂﬂTi'igﬂ‘U“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

d' = 9 [ [ =
13190 4 Waﬂﬁﬁﬂ‘]&l'ﬁl@@laﬂ%‘ﬂﬂﬂﬁﬂ%ﬂuﬂ

YBINGUAI0E1 N p-value (0.05)

v o Jo

TUNUBNUIL

[ 9 zg 1 [
vorimsdianao Uz Has

Pa2emsimau

U Y &’ |
szaveimsthanaitein

% ;% &' %
szavoimsthanaaniterias

LAWK UINTHIIY
2. 8NHULNTNINU

33292 M gaeuNun0s
G2 EELRIT)
Y a 4
4.528201M3 1Fnounnes
1 ﬁ' Q'J 1 U
Aoiod (32 lusdo )

5.21F WA
Y
6.97UTU

7.1UDALTN

X' -245,df-6
p=514

X' -1541,df -4
p=067
X'-19.76,df -6

p =008+

X =2356,df=7

p =011+

X' -1486,df -6
p=870
X'-10.72, df -4
p=819
X'-576,df-5

p=732

X -19.76,df -6
p =020+

X' -13.89, df-5
p=073

X' -2243,df -7

p =043+

X =1754,df=9

p =048+

X -1590,df -7
p=763

X' -945,df -4
p=.501
X'-341,df-6

p=652

4 onlsewa

4.1 Jadearuyanan

=2 g’; dy ' [ 1 A o
Nﬁf‘ﬂiﬂﬂ“lslﬂ,uﬂiﬁuWU’JTﬂﬂﬂﬂﬁ’Juuﬂﬂﬁ“ﬂﬁMW

@

N8

AUNUD

v v d

Y]

UD

¥ % &, v k% dw %

nuemsidanasuieti razeimstanaiaierias

[ Y ' (% ] =t
vszavoINsIatIazaIeg1Nl

Wed Ay eana(P<0.05) Ao e 01g BMI U5z Iamsguins szaumsanyl nMseoniiag

et Taseniinaaennudunsalumsidfiaau Tasmwizedwsimssninaoudie

[

1 9 dy U
WUMANNENYed lsaluszuunawiionay Insasalu

a0|Page

A A Y A A Yo = 9y dy 1 @ a o
ae Wi@\ﬂuﬂﬁflﬂfl’f]ﬂlli\?ll'lﬂﬁluﬂiﬂ!ﬂulﬂiﬂﬂ'lipjﬂpjuﬂﬁ'llllu’f]ﬁ/]'l‘] AUINANYIUNY

=

A da ' DY v v g =
ﬂanJlu@Tllaﬂﬂ?Tﬁ]gﬁTNTiﬂ@@ﬂlﬁ\?]’lﬂﬂizllnlmiaﬂag 70 VDUNAFIUNIUU 1”U1Qﬂ1§ﬂﬂy1

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi



Y

a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

i Y
WAV GINIUNAFIY LB Iiﬂﬁlﬂﬂ%'lﬂﬂ'lﬁ“l/n\ﬂuﬁlﬂﬂﬂt’l‘] (repetitive strain injury) NQU

J I @ <
913 lusAdoile Tsnoudoaondulusniay (golfers elbow) taz TsadudoAoNAIULDN

o £ 4 o

9
GHIGRT (tennis’s elbow) L‘IJ‘L!@]L! (qirna 1 iﬂ‘!ﬁ%lflﬂﬂ, 2554) HonIINH QW‘]J’J"ILWﬁﬁﬂN 1l
9

a < U ' 3 4 1 @ J
5']8\1']uﬂ'l§l,ﬂﬂﬂ'.l'mlﬁ]TJﬂ?ﬂlﬂﬂﬂ’ﬂﬂ/‘lﬁ‘lﬂﬂ‘lﬂﬂﬁ’iﬂmﬁ@\ﬁ]1ﬂﬂ’.ﬂlllmﬂ@]'l\1ﬂu‘1ﬂ'l\1ﬁ%§$iﬁfﬂﬂ

a < Y ' Y dy ' a o Y a
VOUNABIBUANNLUVILTIVDI IATIE3 19519018 HASNATUUBUINNIUNAN DN mldmanau
a a 9 Li’ 1 9 1 a v A
Nﬂﬂﬂ@laluﬁz°]J°]Jﬂa'liJLl!’E]Ll,a$Iﬂﬁ\ﬁ'l\‘]l!@‘t’Jﬂ'NLWﬁWﬂJUQ(H“IfH'Iﬁﬂ NUBYL, 2552)

91 91NT1WNUNTANYY ¥BIA DT UIFI0UNBLAE AL asafoYDd Uszing

[ a J I v Ao w a U
A% 55014301 (NIOSH) (Cohen LA et al., 1997) 3219191 tJuifadendrdg lunisinanguy

9
Y

a a Y ¥ 1 o 4 <3
61ﬂ'l§Wﬂ“]JﬂGWI'I\‘I§$‘]J“Uﬂﬁ'IiJLﬁE] L!,a8Tﬂ5\‘Ii'Ni]'lﬂﬂ'li“l/l'l\“ﬂulﬁﬂﬁl'lqu'lﬂﬁu AITULYIULIIUD

' Y] a4 X A = 2 A A 9
TINNIY WSUDIAIATUDIYNIWNUU LUBDY 65 1J AITUHLUILIIICAAQAUNADINYIIDYAS 75 VDI

a o

< A ' Y a Y dy 1
AITUUUILIINUDYLAN miwwuﬂam61;ﬂmaqmimﬂmmﬂuizmmmmua ngiﬂi\ﬁNq\i

A |

~ Y o = Aa o Aq ¥ a o
Gl'liJ@'lq‘l/]LWN"Uu@’JEJG]N ﬁ@ﬂﬂa@ﬁﬂﬂﬂ’liﬁﬂ‘]ﬂ’l@’lﬂ'lT]J'J@ﬂE]‘I/]Lﬂﬂﬂﬂlqlﬂﬁ'lﬂﬁﬂcl“]fﬂﬂu‘v‘nm@5

@ [

WedAYNIADA (P<0.04) (13955

o

raa dd [ L%
NUNWINEIDIYNUANNTNNUSD ‘U’fﬂfﬂﬁ‘ﬂ’)ﬂﬂﬂ@ﬂN

~ = o A Y &
HagAme, 2552) Gluellmg‘ﬂﬂ'lﬁﬁﬂ‘]%l'lﬁﬂ'ﬁ/‘lﬂ'li‘l/n{nu L!ﬁgﬂ'ngﬂ'gﬂlll@ﬂﬂﬁ'llll‘l!@"]]@\?lqlﬂﬁ'lﬂﬁ

o -4

] o v aa v 4 -
TsanerwiaIns1sw linuanuduwusneadavesergiveinsiiadiosndiuiio(guius
v A = a o A Y o 1 A
ANATAULNT, 2540) G]NE]ﬁll,ﬂﬂi]1ﬂﬂuﬂ1ﬁ1u1/]‘llﬂﬂluﬁ1qellﬂ1wllmﬂﬁEJL!GHLH’T‘L!\?\?TL! NIDBDNIN

auluds

[ =

= J 1 I
AFUUIANY (Body Mass Index [BMI]) ll‘51ENTL!ﬂTiﬁﬂ’]elﬂ/‘l“lJ’ﬂ"ll‘Lﬂﬂ“lJ’E)\i‘ﬂ\‘lﬂWEJLﬂ‘L!

[

[ d’ Y Ay U = Y
Mavend mmium’am@mmmmﬂm S GRE FAGERERE HAZIINNITANEINFIY

[

4 H 1 [ Y] a @
oAy lulsaneuagnasnsalilaytinaanienInndn wiewiny 30.0 nlaniy/
9 ]
AT WU BATIANENVDINISINANGUDINTARUNANINTEUUNAIilouay 153519l
; a [ U =K 9 = = 1 U gld'
pIMyaNuane lUUTNURAIEINEaNGIDITagas 40 Usreaumsany luaalsemanugn

AAa¥tiuame Ny 25 0 1ansuauas’ adeaaeMIuaniinueadomi aanas Uaam uay

' v

hane Tasmmzdifimdriivamefigainnuduiusfueimsnad vediisdhidama

AR (Y¥UITD NUTYE, 2552)

v
=

v =~ Y A @ A [ A
ﬂ15ﬁﬂﬂ1’ii (smoking) Wng ‘]J‘]_Jﬂill1ﬂlllLu’JIu‘JJ‘VIﬂgﬂﬁﬂﬁaﬂu']ﬂﬂ’ﬂ&lﬂlllﬂq‘ﬂuﬁﬁ
9 F4

dy I @ o a @ [ o A
‘Vl\?u’f]'ﬁ]lﬂuWall'm']ﬂ’f]']ﬂ'lill@ﬁ’[5]3\11/]'lcl,ﬁjlﬂ@L!ﬁ\?ﬂ@ﬂ'lflcluﬂigﬂﬂﬁu‘ﬁaﬂil'lﬂ VI'IGI,ﬁ}lWiJﬂ'J'IiJ
41 |Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y

a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

v ) 1 A A I a A Ao
ﬂuﬁluﬁ3J’6J°L!3?)\1ﬂi$ﬂﬂiﬂll‘]JQIﬁﬂﬁﬁJfJU'i@\‘]ﬂi%ﬂﬂlﬂﬁﬂu wseounanint laaunminis
= a = a Y2 ) ' . A A
TaRsuvealarinanas FeoFuie lanenisiiandsaiuaiaow back pain) Nnugaluauigy

d ' =)

Un WINAN ﬂu“l/]llqu‘U‘l!‘ﬁﬁ (ﬁﬁ‘ﬁi INWATSNITNT, 2551)
Y = [ = d' dy ] a a 9 dy
STAUMIANYI SLAUNMSANEINUINYUTITaAANNHAYNAND1ULHLD 31NNI1TLIIU
LY =2 A o U ' A o Ay o ' @
FZAUNTANHINGINIT WUNUANHUSNIUNADIYNUDINUNNINNI (FOUT asAML, 2557)
o w 1 o w [ v v W a 1
N13IVBNNIANINTY W’U'ani@ﬂﬂﬂ'm\iﬂ']fJﬁﬂT]iJﬁiJWL!‘ﬁLL‘U‘UWﬂW’L!ﬂ‘]Jﬂ']ﬁLﬂﬂﬂ'qu@'lﬂWﬁ
a a 1 9 dy [ 1 d‘ o w
Aalnaluszuulasesnaiuiie laammnize1nsdianasd ma1uiesn1nn1seoniiaanie
=\ 1 o w A [ 9 dal o Y a 4 1 I Y]
11Wﬁ@]ﬂﬂ?ﬁ\‘ll!ﬁ%ﬂ’ﬂﬂflﬂ‘Vifgu“ll@\‘]ﬂa'lil!,l!’f)“l’l'lcl,ﬁlﬂﬂﬂﬁ?ﬂﬁﬂﬂuimﬂlﬂ\‘liNﬂ'lfJ@'ﬁ]L‘iJ‘Ll‘ﬂﬁ]%fJ

v s

) o 19 ¥ a v 1 1 ana a @ J =
dnny lumsdesnulildifaeimstanasaauais (Mawg @aniant, 2549) mnyaaall
a o Y A o a A:sl‘ Y Ay 1 ]
ﬂﬁ]ﬂiﬁ111/]'Nﬂ'lﬂﬂ$Vl'lﬂlﬁl‘WiJﬂ'J'liJﬁ"]il'lﬁﬂiuﬂ']iu'l’ﬂ’ﬂﬂ“]ﬂﬁ]u"lﬂmﬂﬂﬂa'lﬂlu’ﬂﬁﬁu@n\‘lc] UDN
1 a . . A 3 < Y &
TNMY LazaansazauueInIatanaa (lactic acid) 'I/]Lﬂuﬁ’]&ﬂﬁ]ﬂl'ﬁ]ﬂﬂf]’lﬂﬁ]Uﬂﬁﬂﬂa’]ﬂlu'ﬁ]
@ 1 A < ¥ A J ]

HAZYIYIYNUANULUIULIIVDINIANTS N uazﬂéﬁmﬁa LW?Jﬂ'J'IiJﬂ\W]’JL!ﬁgﬂ'NNﬁﬂWq‘lﬁl'EN
¥ I, o q ¥ a < y X ' y
WWUIDU UAZUDADA NG 1/]'lﬂl'ﬁaﬂﬂ'lilﬂﬂﬂ'liﬂ'lﬂﬁ]‘ﬂﬂluiz‘ﬂﬂﬂaTNLui’)LLagiﬂﬁﬂﬁ'Nulﬂ(Cohen
LA etal., 1997)

YR

(Y] ) d' d &' | Y &’ (¥
4.2 ﬂmﬂmimam‘n UNUENY mm‘;ﬂ’mnmumem !!a%@‘lﬂ‘lﬁﬂﬁﬂﬂﬁ‘lﬂ!u@ﬁﬁﬂ

[

= g’/ da/ U (% o d’ v v 9 dal ] ]
HaNIANEIASIHNUI Jadensmnundusiussuszaueimstiandmiietiedi
A v o @ an A 9 a J o 9 a I'4
UTadAYNIadA(P<0.05) AD 728217013 1FADNNUADIT/IY TLILIIAINT IFADUNUADS
aoiiteeiu Tasonsrhauiduwusiuse @ummiﬂ’gmmmuwawmq Hed1AYN1
aa A o 1 o Y (a va 9 a I4 d‘ [
A0A(P<0.05) A AIHUINITINNUYRIFYPITANU s2azaINT TsapuN IR TIRAY/ T
9 A S A o
52821781715 1¥ADUNUNDTADILD /U
9 a 14 9 a g A a oA A
522101 IFApuNIa0s taznislsnoniuaeidaiios MalianuneIuu ns
° ] ' A o 3 ' Y a A Y A o ]
WMUAENINN Jimuz ey Mseonusanszigg azneliinanNuiliesddniain1v
A 1 = A @ o 1 Y a < Y k)
NAANUBUINAY tazuanNuaua lumIiau nelimamsuianuldde vas ldanau
AY 1A A A o A Y 9 ' ' ' v
Aluddszansam mainundedlFaieannanss HoNNILTINAADAINA1VBIA 1T
Y < Y dy A 1 ] 1 A A o & Y [ Ao
HAININANTINAWLONAD 1Az 1MaRg 1AL UNDSNYITL e FIADANADINVIIUITY
[} L{ [} 4 [ 4 v Aa @ A
Y04 (FIANA LAZINTITAU, 2563) ; (AIFWIA AzAME, 2564) ; (ANTON azANTY, 2562) ; (ad
[J ' o ! o 1 = a wvAa d' 9
53 IMNATEMINS, 2551) dunuansnay Tasluudazdrusnuinsdgiaaunly
42 |Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y

a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

Y T ]
ﬂf,%j'lmﬁ’ﬂlmﬂﬂNﬂuiuL!ﬂﬁ%ﬁ'ﬂﬂ’iuﬂ 53@‘Uﬂ'l'§ﬁﬂ‘]sl'l“ﬁﬁ1ﬂ’]1 wmwﬁaﬂm@mmﬁﬁ’ewﬂmm

WilnuINN dunisl rianiswudifionisdaanduwinndl dusms uagiiniiianu

R

k) [ Ao o G
A9ANADINVITUIVYVDN (‘lﬁﬂ]uﬂJu'] HAZNIUANID, 2563)

5 asi

Q

Y] [

Jasvanyanafiduiussussauemsthatheddited fagneadap<0.05) fe e o1
BMI 1J5¢ mmiﬁ‘uum sTAUMSANYY MIveniainie Tadedruynnai I Te T oY
o A ) Ad' [ = 0o w 7
91M3IanaIne e 91y BMI 152 3amsgquins sgaumsany1 mseenmainie Jadenis
) d [ [ [ A 9 a Jd o 9
MuNdunusnuszaue1nslinitine szeznainsldneuianmes/ u szoznains s
a d d’ (% 1Y o [ [ [ v A o [
aoufiuneideiiiodsu Tasensiauiduiuisusedueinstiandeie dumians

o Y (a2 va Y a 4 ~ @ E a 4
1/1N1uéumﬁgﬂaumm 5383L’Jﬁ1ﬂ?ii“])’ﬂ@iJW’Jm@ﬂﬂﬁU/'Ju 5383L’)ﬁ1ﬂ151"]ﬁﬂ'€]3\l‘v\l’3m'€)5

1 d‘ QU
ADIUBDI/IU

6 YolaUoNUL

E4
Hani1sa ﬂﬁi%kﬂuﬂlﬂ1121W1!‘ﬁ?l!‘VH\‘]ﬁ'GUﬂTWGU’EIQ‘UﬂaTﬂiVITQﬂ'ISLLWVIEJ

A o [ a s A 9 [ a 1 @ [l Yo 9 A
NMNINIUNUADUNIABDT LW’E_]Gl(’]fsluﬂ'liwg\hig'3\1!Lﬁ$ﬁﬂﬁ’lllﬂ@ll§l'§@ﬂ’l\? llﬂﬁﬂﬂ’lillﬂvlslllwaaﬂ

Y

@ @ < 9 Ay ~ A & 9
sEauo1Nsiaa Llﬁ$ﬂi’)\?ﬂuﬂ’]ﬁll']ﬂL{l]U1’]1\1ﬂ§$ﬂﬂl!ﬁZﬂﬁnJlu@‘ﬂ@']{ﬂLWNﬂJu Jorguanug i

9
(2 1

a o 4 a 4 [ 4 1 4 [
m3dveasaas ll arsldaissionadnermans lunmsastataiie 1 laainasiatalaan
A A A a o 9 Y= Vo ' o A ¥ e
1A309400 1NIANINNTATIVIAAIEANNS TnvaInquaAI0E1e mMIasavianau luhnduile
Yy 1A 9 o A Y] v &L A A
1Aun 1AT89EMG (Electromyography) 19 11n15a519anNleea1veandutile, n5eile

o A v & . Py a v &
ﬂ15'Jﬂ@\?ﬁ’]ﬂ’]ﬁlﬂa@uulﬁgﬂanﬂu@ (Goniometer) 1%1uﬂ15ﬂ33l“u@\3ﬁ1m@\1ﬂa’]lllu@

7  deaanssuilszma

9
g’/d A o a a 4 [

qm%"ﬂmm"lﬁ’ TUN uau‘uauumﬂwuawuuquminmwammﬂmwuﬁsmu

Vaudaany1 i Ineraoma luTadgsuis ¥oveunMMIURBILIENIT 15aNe1DIa LAz

U

43| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

9 o 1 a @ ~Aq ¥ Li’ f A
Al Wu'JfJﬂ'lﬁpth‘Uﬁﬁ'lﬁllaﬁ AIUIRNUNTN TﬁﬂWﬂWUWaL@@%Tﬂamulﬂﬂ Wiﬁﬂ?WNl@@Lﬂ@ﬁﬂWﬂﬂ

v
A o a3 1

= 1 Y ] 1 d'd 1 ] Y = Z}_, Y =
fmmqﬂqnmammﬂmummumaiwﬂ1sﬁﬂmmmmmqmﬂﬂmaﬂ

19NE1591909

-Chibnall J.T. & Tait R.C. (2001). Pain assessment in cognitively impaired and unimpaired older
adults: A comparison of four scales. Pain, 92(1-2), 173-186.

-Cohen LA, Gjessing C, Fine JL, Bernard PB, & McGlothlin DJ. (1997) Elements of Ergonomics
Programs: A Primer Based On Workplace Evaluations Of Musculoskeletal Disorders Alanta. The
National Institute for Occupational Safety and Health (NIOSH).

-Jellad, A., Lajili, H., Boudokhane, S., Migaou, H., Maatallah, S., & Frih, Z. S. (2013). Musculoskeletal
disorders among Tunisian hospital staff Prevalence and risk factors. The Egyptian Rheumatologist,
35(1), 59-63.

-Roux, P., Sabra, G. K., Gerstoft, P., & Kuperman, W. A. (2005). P-waves from cross-correlation of seismic
noise. American Geophysical Union, 94(5), 1-4.

Woolf, C. J., Dennis, A. A., Dale, J. B., Francois, A., William, K., & Paul, E. (2004). Pain: Moving
from Symptom Control toward Mechanism- Specific Pharmacologic Management. Annals of
Internal Medicine, 140(6), 441-451.

-NIENTNABITUGY. (2559). Te1uszd11) 2559 anamslszausuanevieuTheiiesninms
M. NTUNN: NISNTWNAITITUGFV.

33w Tuats, $nansy ndweny uazedrun Tadung. (2552). exmsthanefiiaduyaainsfily
AouN e : msAnufasenmanmsemans. meﬁm%'ﬁm_jms, 19(1), 30-35.

a

a Ja { a a 1 ¥
“YNMINWY IYYLITTYNA. (2558) fﬂiﬁ@ﬂ')'llll%fl\ﬂl@\?ﬂ')'mNﬂﬂﬂ@ﬂ?\‘]i$ﬂﬂ1ﬂidi1ﬁllﬁgﬂéﬁﬂlﬁﬂﬂl’ﬂd

O a

9Jq a 4 o o A KR [ Y] a a 4
g«j%ﬂauwamaﬂuﬁmmm: ﬂﬁﬂlﬁﬂ‘]&l”lii\i\ﬂu@‘@ﬁﬁ’fﬂiiﬂiuﬂﬂﬂﬁﬂﬁﬁﬂla"l[UTIEJTMWH‘E
= a o a a [ a 4
ﬂ‘iﬂljy'l')ﬁ')ﬂi‘iﬂﬁ']ﬁ@]ihﬂWﬂﬂ!"ﬂﬁ ﬁWle'l'J"lﬂﬂ'l‘ii]ﬂﬂ']iQGlﬂ'lﬁﬂﬁiil]. AUSIAINTTUAITAT

PHINORYEUAIUATUNS .

% J A o [ o

a 4 @ a A o @ 4 @
-UYNIA ﬁﬁﬁ"UI"U, WWRAU ﬂyﬁﬂiﬁf]ﬁ, ANTNUG ll%uu‘vm azu1ouean Niﬂ@ﬁ%?ﬁiﬂl. (2564).

aQ

44| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

[ { [ o d o [ Y] 1 [
78 NUANVTUNUS ‘ummﬁ'ﬂaﬂwmmuaNmmuﬂmﬂimqmﬁwmma Tsanenunantig
X YY) a [ J
YRR MINANTUNNUNIUAT. ’.ﬂiﬁﬁISQWEJT]JWE]L%SEIJT]‘;QTJ?%‘]H‘ET‘IH, 17(1), 84-112.
= [ Qd 1Y I'4 [ 4 [ tﬂ'd [ v o [
-5IAINA WIVUNT LAINYITAU qUAQN. (2563). mmﬂlgﬂuax‘ﬂﬂ%mmmﬁuwuﬁﬂumiﬂawm
A7UA19 YBIYAAINTANFTITUFY d1UANUTIFTITUFUINHIAVDUUAY. 21TT15IBING
MBITUTUYNFU, 6(3), 196-205.
a a @ 4 YR 1 o
-UAY NIV, (2556). mmﬂgﬂuazﬂﬂﬁ)ﬂmqmiﬂmﬁmﬂlmmﬁﬂawaqmuanmﬂmimqmﬁlu
4 a a _Aa a J 1a 4
WYIVIA 1TINGIVIATITUAIAATIRAUNTZINYTA [mmuwuﬁﬂmujig1mmsmqmmﬁm
Y] a [ v A [ 4
URIYUNA ﬁﬁnﬂﬁﬁ]ﬂﬂTiﬂuHJEJﬁQLL’JﬂZ%iJLLﬁ%ﬂ’NlI‘ﬂﬁ?Jﬂﬂﬂ]. AUSAITITUFUAITAT
UHINROTITUAENS .
v A 1 a a 1 9 dy A:;d' d‘ o
-HFUITD DUTYL. (2552). ﬂ’qnmmiWmJﬂmmq’izuﬂmﬁmmzﬂmmuamﬂmmmmﬂm'ﬁmﬂm
[ d' d‘ 9 a = a a 4 @ a a
tazilaveNnedrvedlune1uaImFw [’mmuwu‘ﬁﬂ?tymuwwmmamﬁmwmmmw UETRPEA
o 4 a [ (]
MINGVIADIFIDUNY]. AT WENLIAMEAST UrIINeaeasea 1y,
oA 9 Qy ] o 1
A)szouns vIndNay. (2561). Nams“lsvgﬂﬂamwﬁﬁ]isﬂ@mmiaﬂmmﬂmm. 75815 159081119
U193, 15(3), 65-75.
Aa A 4 [ ¥ [
—ﬂ?ﬂujﬂp @erau'ng uaznudani? Asuna. (2558). MIToUNeVUDI ﬂumpm"lvd‘v’hﬂﬁ’nﬂﬁawawmz

'
v o

Y k4
N mﬁﬂuuuﬁuimuaxﬁummﬁm. ’N‘ii’f1‘iﬂ1ﬂﬂ1Wﬂ1ﬁ@, 37(2), 79-90.

9 [

Aaa Jd a @ L4 v oA A v 1 U Y a a 9
-WAHY LAFF 1IN, (2549). ﬂ’JﬂJﬂgﬂL!ﬁZﬂ%%EJ‘I/]LﬂEJ’JsU’ENﬂUfJTﬂTiﬂ’Jﬂﬁﬁﬂﬁ’JuﬁNﬂluE‘!NﬁﬁﬁuﬂT

a9

[ [ [

' 4 e Y a a J A a v Aa
ﬂiglﬂﬂulna’clUﬂQNﬁWﬂiijuuﬂu JHINTTLLUNT [jﬂﬂ1uwu‘ﬁﬂiiUﬂJ'I'JﬂfJ'lﬁ'lﬁﬁiiJW'lUmm@

1IN0 FINBNAAT]. ABLINIAAAT IWIAINTANMIING1D.
v A Aa 4 ] ] o o an 1 9 <3 <3 ]
3o dun InTa uagaudu Uasds. 2562). mavesmna v IFauuiundadeeinisiae uay
4
o o o a 4
m3vhavesndniieluaushaudninnu. sasInemansnsfnuazguain, 20(1),
73-87.

[ o A J J a o w 1
-IAUT Yan, TSI ANTINTAU LASUIANIITY AUABNA. (2557). Wa"ll’éNﬂ1i@@ﬂﬂ1ﬁﬁﬂ1ﬂ!lﬂﬂ18ﬂ$@]@

]
A o

' o o v o a s

i’]"lﬂ”Ii’IJ’Jﬂﬂi’)Llﬁ$hl‘i’iﬁGI,UWLlﬂ\i"luﬁ"luﬂQTUVW]N"IHﬂ'Uﬂ’E)?JW’JMBS. Ne1W1aw9, 41(3), 70-82.
a v J o ' o 4 a £ = 9 v 9 4
-30717908 FULUNU, FPIWTNWITU %uﬂ‘iﬂi%ﬁ%‘ﬁ, U 51U UNITITNIUNA. (2550). ﬂﬂ%ﬂﬂ?ﬂﬂ1iﬂﬁ1ﬁ@li

[ 1 Y dy a Qy 1 =

LLE‘ISi’]@]i”IﬂTJ"IiJGIjﬂ“]Ji’Ni’]”Iﬂ”li‘]JTJﬂ‘VINIﬂ3\‘li"NLLaSﬂ’d"lllli!ﬂ‘luﬂuQWUI?QQ]HNaG}%uﬁ’JHﬁﬁﬂQ
GT’JﬁﬂuﬁﬂiJQﬁﬁ1?‘iﬂiinﬂ1ﬂmﬁ®. NIMTIVYATITUGY, 16(2), 226-233.
45|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

a 4 { 4 [
-AADT INWATSNITNT. (2551). ﬂ']'ifJf”nﬁ@]ilﬁﬂﬁﬁ}ugniﬁf]']%ﬁn‘]fﬁ']ﬁﬂﬁ. NIUNNL: Tsanenuraunsayl
4
519517 ATUMTUNNINTENTWNAITITUGV. 259-295.
) Y] =S A 9 o A d‘ d' [
-d11in 15AnNMsdsenaueTwas auIna o, (2560). 5180911152911 2560 TsaNNeINUTE UL
Y & 9 _ = a2 9y
NATNIUD. NTUNN: ﬁ'luﬂiiﬂﬁ]'lﬂﬂ'liﬂi%ﬂ’E]‘]J’Eﬂ"]fWL!EI%fNLL'Jﬂa@ﬂJ.
” v ¢ a o A y X
-JUUN FANATAUNST. (2540). ﬁﬂ'l‘WﬂﬁT]N'luL!a%ﬂYJ%‘]J’mm@EJﬂEI'IiJLH’E]"’IJ@Q‘LjﬂEI'IﬂiIi\T‘WEJ'l‘]J'IaT‘W
4
$131W. NIATUNNYUN 7, 97(6), 251-274.
o £ = 4 Y dy A a A o o
-HIANA UYTUATINY. (2554). Iiﬂi%‘u‘uﬂfl'llll‘L!’E]L!fl%ﬂﬁ%ﬁ]ﬂ‘ﬂlﬂmuﬁ]ﬂ%'lﬂﬂ'liﬂNTu. NIUNW: M13191
= 4
FAUIFATNT.
Y [ J a dy a A Jd a a
-3 WIYIUNT UASTUFT Fr1UnaeN. (2562). fﬂﬁﬂigLiJ‘L!ﬂ’J'lllLﬁfl\‘lﬂ?\‘lﬂ'liflﬁ?ﬁﬁﬁﬁﬁ]ﬂ??ﬂWﬂﬂﬂ@l

1 Y dal =} ds@l o I a o
mwwaﬂmwwuazﬂamLua‘luﬂmmq@]mwmimmugﬂﬁmmmaﬂ. 158913798

ﬁ1°ﬁ15mqmﬁ1ﬁm§nwﬁmmé’ﬂmauuﬁu, 12(2), 85-90.

46 |Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]'i%GIﬂJ’JG]ﬂﬂTi'igﬂU“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

mamaaanunszmduindszihmamagieasnnaranaziasnduilzsn

d' (% %4 U Al A
cl’l‘lJ Uﬁﬂ1Wﬂ38ﬂiﬂ“ﬂaW’Jiﬂ

v d Y1 a % d2 A Al U v 3 v ¢ Y v 4 N d 5
IAUBUN FUSAT, aATHY HIAGITIWM, ‘INN‘Wulﬁ FYUHNI, I1IAU NOUIU , gT]J‘HEI auaza,

9311 vele’, Jan sesazls”

unAnLe
%’ d'd 1 9 1 =\ 4 I~
1lszdh1aanuA1ANNNTEA19NINNI1 300 mg/L VOILUARLITENAITUDIUA (CaCO,) 11U
o a a ~ 1 Y a 1 9 a v g’/ dydw 4 d'
aungdnguesmsinaruuiietsneldinanansznuasguninla n1s3deasaiiliiagiszasdiive
Y v
AnyimamaannunszannliszihuiaasanldenndlrevazaendullysandSuamndlonia
v a Aa ) a d v 1 % ¥ a [ H
Fan3n (H,50,) Taerhimsinsizdanyuznygiansunuiuiivesldenndlouaznldendullzsan
[ I { Y] 4 4 Jd A a J
LidSvaamuazidSuanmudidrensosyisesnsuresududsusadilnlnsiimes (FTIR) uay
= a A o @ 9 =1 9 =1 1 9 1 [
aawlszaninmmlumsmitannunszaauuuiazmalemMslTeumeuAInNUNTEANNDULAT A
a J 9 Y a Y AaA @ o 1
MInadol laedniziaunszA19d1095mMs Inmiadedaie (EDTA) wasnindumannuglu
A = 1 A Y A o A [ Y A [l
nmsuanddeulesou namsAnyinuinldenndlrenazildendulzsandiuaninudaling
d v [ a dy a o w 9 = 9
Wanguga IMUNUUNUAD tazaNuasa lumMsmIanunszAuntesoeas 82.9 (28.1 mg/g) Lag
[ Y
78.0 (24.6 mg/e) Mude Fanlaennaremsannunszaraluinlszihuiealdaninlaendulzsa
9 [ 1 d' (% (% 9 A 9 =]
doanaosnumnugmsuaniasu lossunaimsdsuanimuarveudonnals (0.045 meg/g) T

1 o 4 {3 4 = 1
wnniudenduilzsa (0.030 meq/g) tosnnwag laaMiluesndsgnovvesndelivsmmuinn i

nlaenduilzsa Fuwag laaliauialumsuanilasu lovou

A Y

Y '
mdney: uldonndae, uldendulzse, inlszihua, anunszans, mavanlasulosou
| o = a v A 9 o w A o a o = =
UNANYIENIFUINBAUIAADN d1ININAITITUGUMANT uINeIaoma TuTaggsuis
E-mail address: ratchanokchanaka@gmail.com
2 v =R a v A Y o w A 14 a [ =) ~
UNANY IV MNBFINIATON d1INIATITUFUANAAT UK 1INeIaomNa TulaggIuls

E-mail address: sitanan7918@gmail.com

a7 |Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U 11141’31/]81@18&‘1/]?111&1@18@51“5



Y H

a o a 9 Jd Aa 4 = v A
ﬂWiﬂigclﬂJ’JG]ﬂﬂTi'igﬂ‘U“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

3 v

a v A 0o w A I'4 a 1%
uﬂﬁﬂ‘HWﬁ']Glﬂ’Jslf'lfJHWNﬂﬁﬂl!’)ﬂéjﬂu FIUNIBVITIBTITUFUAAAT NWTJ‘V]EJ'IQEJWIﬂIHTaE’Q'ﬁuﬁ
E-mail address: pimpilaicm@gmail.com
4 v K a v A 9 0o @ A 4 a [ = =)

UNANHITIVIIFIDUINITULINADN FIUNIFITIDITUFUANTNT NWTJ‘V]EJ'IQEJWIﬂIHTafJ’Q'ﬁuﬁ
E-mail address: jurarat.konwan36@gmail.com

5 o 2 Aa v A 9 o w A I Aa o = =
UNANHITIVNITIDUINYTIUNIAADN TIUNIFITITITUTUAINAT MWT’JV]EHEIEJW]?]THTEIEJ’EI?H??
E-mail address: thapaneesontakhu@gmail.com

6. o = Aa v A 9 o w A I Aa o = =
UNANHITIVNITIDUINITIUNIAADN TIUNIFITITITUTUAINAT MW'I’J‘VIEHEIEJW]?]THTEIEJ’EI?H??
E-mail address: arisa.chy98@gmail.com

4 a v A 9 0o w A I'4 a 1Y
219150V U BTUIARON TIUNIPITTITUFUAITNT NW'I'J‘I/]EﬂﬁmeﬂTuIﬁﬁ’qiuf%

*Corresponding author; E-mail address: winar@sut.ac.th

43| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂq'ilﬂi


mailto:winar@sut.ac.th

Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

1. YN

3 A

9 a = = 2+ A a A
AUNTEANUDIUT 115D Water hardness (NAIINNITHUAALFIY (Ca™ ) UAS/NITDLUNULFYY

Y Y 4
Mg™) azgagluii 19iiing s@ai (Surface Tension) 110 damaldszansnmvesaynioreondn

v
¥ W

9 a [ ~ J Y a = 1 ' ¥ .
dana inanznsuiluanuuumsuznduiduazne ldimaanudeeaeniilse i (Metropolitan
. dy a 901 d'd 9 d‘ a
Waterworks Authority; MWA, 2008) 49091011513 1nA1NNANNNTEANNFUNUNIATTIY 1A

IS o a A A Aa
TuSnasnnuazarauiuszeznamueisriliinainlula (Kidney Stone) i3oialuszuumadu
aol 4 I 1 aol A {
Jerag (Bellizzi et al., 1999 ) Yaymianunszannuunnluhnaadissnnduuvanildauniing

] 1 ] ﬂo’ ) Y a I %’ Y @
azangueasngee) waz lutlagiiuniharagmilslumsnaadlninlszihinaia arsanvazves

'
a =

Y H Y ! Y

‘LlT}JWYIaﬁﬁﬂ’ﬂilﬂi%ﬁ?ﬂgﬂllﬁ%ﬂi%ﬂﬁuﬂ'ﬁﬂluﬂ'liNaﬁu'lﬂiz‘ﬂ?ﬁ’f)ﬁ]ﬁ]&ﬁll'lgﬁ'iJﬂ‘ULLﬁa\ﬂHW’Jﬂuﬂ
= 9 o Y A k) so’ 1 & [

"limﬂtymmmﬂimnwﬂwwuummmﬂizmﬂumﬂszﬂmmmmnmw 300 mg/L as CaCO3 AN

v

Glu‘i%ﬂ‘].lﬂ’ﬂllﬂi%@gﬁﬂlﬂﬂ (Watcharawichanan and Wongsooksin, 2012). muumiﬁmﬂmmmzﬁlﬁlu

1 2 A o g

Wlszihuianadadludssuilu

~ 9 a < an o Y ¥ Aa 9 v '
mmaﬂL‘]JaEJu"laE)E]umEJLi%mﬂuD‘Emimi]ﬂﬂ’gmmzﬂ1ﬂummmaﬂuﬂﬂ%ﬂuaﬂw

1 A o w 2+ 2+ 9 < =~ =~ Y A
UWIVAY 1UDINNTINITONIA Ca” Lae Mg hlﬂ@f]’l\?iﬂ@ﬁ:] Ll'ﬁgllﬂ'ﬂllﬂ\‘lﬂullﬁgllﬂ'lﬁcl"]f\ﬂuﬂ

[l
aA v A

v 1 1 (%} 90‘ %
17U FUSFULDUNTAUALAZIUAND a1K130 1F AN U1 AN pH NN52AY (Pentamwa, 2020) Ta91iudl
o w a EY a A = I 4 1 o
mahiggnusssunanldlumsuannlaeulesou o niiwag Tamiuesdlszney saudums
YSuamnaiedsnsa-uamiedinduniamsuaniaesuloasu (Ongard, 2009) liaunsaanilaesu
lopoulumsdisannunszais isu anau (Altundogan er al., 2016) UAE 1UB0Y (Soliman et al.,
) Y
2011) 130 11U Krasaesat tazaaie (2017) ladnuimsiSuanmmidnausndlensaun Tasldnsa

v A o v Y ?,’ 9 " W A " (o
Han23n (H,S0,) samIaanunszaaluiiaaléuinandnausni ludSuaanilszun 4

g’/ [ s A o w A

v av JE g 9 Yy 1 A Y A
N7 NITIVYATIUINUY @]QﬂigﬁﬁﬂlW@quﬁﬂlﬁa Glslfﬂqﬂ'i/n\iﬂqﬁlﬂrklﬁi llﬂ!,lﬂ waennaleuazilaen

q

[} 9 [}

i1 Y
duiesa aszuamwmamﬂma‘vxhimﬁa“l%”l,umsmﬂﬂﬂamnsz@fn‘luﬂszmmmma VI

k4 1
A A

1 a o o = [ [ = I = %’
W thuazuiu Muagsu’s sunolesunsNadu Jariauassdu Wuiuiiinig sz
Y
111 Taelilszarue1dveds1uIuNIn (Suranaree Subdistrict Municipality, 2021) 5IUNIWNANEN

] Y H
uazyAaINTYoINHIINeIdema Tuladgsuis esnniunainanedlndumineds

49 |Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

2. A UHUMTIDY
2.1 mawsaalasnnalanazilasnduizsanlsuamnalensadailisn
FmaeisulaonnalenazilaendulzsanlSuanindlroniaganain aaulasuioin

Krasaesat azAae (2017) Wnldennalesuazildendulzsaaauianaiinanuazoia uaziildain

a

v ] [
uaaliuds nasnmindunldenndronazldenduilzsaeanvuanoui leungumngil 80 oam

Y

v @ ' J a A
IO WU 24 B2 119 ‘Uﬂalﬁ}a3Lt’t?)‘t’JﬂL!aZﬂﬂﬂluWﬂﬁjﬂﬂﬂzuﬂﬁﬂﬁﬂulﬂﬂﬁ 18 Mesh (YU 1 NAAUANT)

o [ { (% (% [} o
ilasnndletazilasnduilzsandavuiandl 50 nsu waudumsazats Tudoy laason laa W

Jd v =Y a Aaa = [ ?;I I~ Qy g)d' a9y I~
14 uessa Usuias 100 Jaaans nauuIu 20 Wi lue 191w u,azmllmqmwguﬁm 1Wuan 30

b4 v H

u’]‘ﬁ Wﬁﬂﬁ]’]ﬂuulﬁﬂﬁ’]ﬁﬁga']f]ﬂﬁﬂ"lfﬁV‘I'JﬁﬂlaﬂjiJeﬁju 50 Waaaas NIUUITU 20 Lﬂﬁ Gluﬂ']ﬂu']%}f]lllﬁ
a = 2 yad A a Yy @ [l Y ¥ < Y 9 A
UNHNY 45 DAL T Llazﬂﬁhl’jhlmﬂu PUNHUNDI aNAIVYNAIYUINAUIU pH UD3U1019UAN

= 9y 9

Y Y i '
Wy pH v 19819 uazddaemusadudu 97% 3113 3 asuieusanae Iy@euies

a =

a 49! aan 9 = ~ I o
Lﬂmlumﬂﬂgﬂiﬂwwmm HagaunNgmvigu 80 DA UB ALK !“]J'Lll')a’l 24 “]5')11]\1

a d (%) d
2.2 MIIATIZHONANH
a 4 4 ] d o Y] { [
MIATININTEH Insead o mmyilsnsuvesldenndlonazildendudzsanlsuanin
v a8 A 4 4 d a a 4
arensagaisnalenioayisesnituresudunsusaminlasimes (Fourier Transform Infrared
Spectrophotometer : FTIR) FTIR — BRUKER 31 Tensor 27 Uf90159939 (Detector) 1A DLaTGS
U { [} A aa A d
msmannuylumsuani)asnleoou (Cation exchange capacity : CEC) Tuwitiasiiadoninauaae
A5 (meq/g) AENALANT INNTAAIBEITUIATTIUANIIUANMTUT U UBY (Ongard, 2001) 4
ao' v A 9 A [ d' [ 9 1Y a = 4
WniinaenndlsuaziddendudesandsSuaninudn 1 nsu anaisazare lafeunas lsa A
Yy 9 14 a a aa 1 A Y < [ P= ]
WY 0.1 Tuans Y5u1as 200 Haaans NIUABLIUAIAEAINITITOY 200 SoUABUIN 1TUIan
o [ ng Y Y o @ 1 a A 4 =
1 92 T Ha9nNHULENE1TaZa18a20015N5039 Ladd1sazaneasna1uanluodlmau 2-3 nea
o 4 4 =
ugah 1 Inmsadrsarsazarela@eulaason lad anududu 0.1 Tuars wnldesazare@ruy

Aa o !

' I a ¥ A
@@ulfﬂuﬂqﬂﬂﬂ mmmmmmgﬂlummamﬂaﬂu"l@@@ummm AUTUNITN 1

q

MIMUIUAININY Y31a3909 NaOH 115 1ums Innsa (ml) x aAnuduues NaOH (M) P
. _ L AUNSN 1
4 _ . :
Tumsuant/asnlessu (meq/e) Wuamsimanugmsuana)asu looou ()
50|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



Y H

a o a 9 Jd Aa 4 = v A
ﬂWi‘l]i%GIﬂJ’JG]ﬂﬂTi'igﬂiJ“lﬂﬂ ATUTIBTITUFUNAAT Mmnedaasiazmalulad asn

The 2™ National Conference on Public Health, Science and Technology 2023

2.3 MInaaaumamaanNNnszanaluiinlszihuiaa

<3 % [ % @ a 1 Y a o A W Y] =

NUAI0819111 521111 WN U NAUHHTIUASIUHAY MDagIUTT TIMIAUATINFTU
& [l a [ =S = o a 4 [ sol 9 1
Faogrinnurinanedoma TuTaggsuisdszana 500 was wimsziaadnsuzihuiaa laun
1 9 2 [ 1 o k) A . !

A1 pH A81AT933A pH Ohaus 34 ST3100-F amumsih lWidrea504 Electrometric meter 3U Consort
C562 1AZAIANUNTLAA8ITMT INNTAA21898 71 (EDTA Titrimetric Method) 1d21i1 11naaew
a = QU 4 Q Q‘l 9O’ L+%
szansmnvesdenndlrsuazildenduizsandsuanmudnuuiazim (Batch) Tagdaiviin 0.5

@ 1 ~ P % o 1 A aa 1 A 9 <3 [ =\
n5u laaaludnnesNTUuIA1aa210819 200 Haaans NIUABILBIAIEANITITOU 200 5OUADUIN
< ~ ¥ P Y o a P v
3unan 5, 10, 15, 30, 60 taz 90 1N uemitlszihuiaadiemsnseandnitllAnsizianunszdia
g’; U an 4 aaa .. . o ao’
NINUANIEITAT ININTAAI8D AN (EDTA titrimetric Method) 1A8¥11015NAADI 3 F1 ALY
YszgAnimumstidannunszanaaunmsin 2 @ennaimuzauigaiofnyinismianam

9 d' g Iy [ o [ 3 a a A
NIEANMINKIN 0.5,2,2.5, 6.5, 8.5 ag 9.5 n5u dmsumsnadeumsiuyiszaninmveanlaon

9 A o A (o 9 [ o w 9 Y Y Y
naneuazilaendulesanlSuamNaINMaIHIUNITNATIUNTAIIAANNNTLA1AINT 1ATA1IA Y
g < a aa a a 4 a aa o
Mnau 151103 200 Haaaas iuasazatenialalasaasin 0.01 Tua1s Usuas 200 taaans 11l

9 3 ] A d ] @ g 9 9 3 < a
AIUAIAIVITITOU 200 58UADUIN 1 1A 1 ¥ TN HaI9 AU UA19A2811Ina N UTN19T 200
Aa aa 9 ) ~ a = I o .
Hadaas uanihldeounguugil 80 esanwarFed 1Tu1aa1 24 2Ty (Chawakitchareon and
Y
Sanguanduan, 2003) #8211 11/f19annunszdednns
szansnm [ ANUNTERIEGUAY (me/L) — ANMUNITZANGATY (mg/L)] x 100

o ) _ S L ANMIN 2
NINIVANNUNTLAN (%) ANUNTTANLTUAY (mg/L)

3. Nan5398
= o A 9 A [ [ 9 v A A d‘ o W
nsanyIn1silasnnaltenazlasnduilesaulsuaninalrensagalsameniaaniu

v ; : o 4 (o ad
nszaaluinlszihiaa dedunadlrsaimuinlasnndlsuazilaenduilzsanlsuamwudian

M
4 a v A

nlaeuldTasdduaiu (3U0 1) Mmsdmsizdanyas InseadniiiuAidoinT o9 FTIR tioduduny
Wangunnyludiedis wuauldenndlrevazilaendullysan ludSuanin Insdunsrennuen
AAU 3600-3000 cm’” (~OH) 2970-2860 cm™' (C-H stretching) 1765-1560 em’ (C=0) uag 1300-1000 cm’

'(-0-) dwmSvanlnasuveatldenndrsuazilaendullzsanlsuanimudirzidnyauzuanaienn

51|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U “Wﬂnﬂﬂwaﬂlﬂﬂiuiaﬂﬁ;fqui



a @ a J a 4 c’a’/ {
ﬂ']i‘]Ji%ﬂ)"ll'J“]f']ﬂ']iigﬂ‘iJﬁlﬂﬁ ﬁﬁuﬁ'lﬁWimqéllﬁTﬁﬁﬁ' mmmﬁmuazmﬂiuiaﬁ ﬂi\i‘ﬁ 2

The 2™ National Conference on Public Health, Science and Technology 2023

a ] Jd o { 4 -
Ay IﬂﬂW‘]Jﬂll"ﬂQﬂ%u SO, asymmetric stretching fnd1we1IAau 1382cem’ ae SO, symmetric

stretching N¥9AWE1IAAY 1224-1153 cm” (51/9 2)
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o U tj‘
ANAIAUY (I1TNN 2)

d‘ v IS) sol
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nines wilszihinana WA U
I 1

ANUIUNTA-AN (pH) 7.54 7.0-8.5

YSnaensiavuanazaield (TDS, mg/L)*  987.8 — 1616.4 l3itAu 600

AUNTLANNINUA (mg/L as CaCO,) 386.00 TairAu 300

+a1m31h 10 1,796 pS/em ; TDS = (0.55 — 0.90) x A1M31i1 Inlvh

Y .
% 11035 §IUAUNINNLIA1ANENTUS 109 (Pollution Control Department; PCD, 2009)
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Identify the factors influencing severe COVID-19 in asymptomatic and mildly

symptomatic patients in home and community isolation due to deterioration.

Thanit Sila', Wisanuwee Suriyaamornz, Chanavee Toh’, Songyos Rajborirug4, Smonrapat
SurasombatpattanaS, Paramee Thongsuksa(’, Surasak Sangkhathat7, Chanon Kongkamolg, Thammasin

Ingviyag*
Abstract

The study aims to investigate factors associated with COVID-19 referral among patients under
home isolation (HI) or community isolation (CI) supervised by Songklanagarind Hospital, the biggest
tertiary hospital in Southern Thailand. A cohort of asymptomatic to mildly symptomatic patients (n = 8,638)
were extensively monitored by the healthcare teams which include physicians, nurses, pharmacists and
social workers. During the isolation, some patients were subsequently hospitalized due to deteriorations.
The study found that male patients were more likely to be referred than female patients, while elderly
patients (60 years or older) had a greater risk of severe disease and referral than younger patients (AOR:
2.19,95% CI: 1.04—4.41). Patients have underlying diseases such as neurological disorders (AOR: 16.3,
95% CI: 6.38-39.10), HIV infection (AOR: 11.6, 95% CI: 1.80-41.50), and cardiovascular conditions
(AOR: 7.88, 95% CI: 3.35-17.90), had a higher incidence of referral compared to those who did not. The
COVID- 19 vaccination played a crucial role in determining the severity of COVID-19 related symptoms.
Patients who received full vaccinations (2 doses) or a booster dose had a significantly reduced risk of
developing severe symptoms (AOR: 0.37, 95% CI: 0.20-0.70). In conclusion, this study provides valuable
insights into the factors influencing the referral of COVID- 19 patients, highlighting the importance of
vaccination and understanding the effect of underlying diseases as well as to perform the role of a guideline

for the future epidemic outbreak.

Keywords: SARS-CoV-2, Home-isolation, Community-isolation, Severe-COVID-19.

60| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U 1]‘”1’31/]81@13!7]?11“1?35@5“15



a o a d a 4 ¥ A
M3UszPuIMMITLAVIG AuasIsaguenaas mermaasuazinalulad A 2

The 2™ National Conference on Public Health, Science and Technology 2023

' First author’s, Department of Pathology, Faculty of Medicine, Prince of Songkla University, Hat Yai,

Songkhla, 90110 Thailand, and thanitsila914(@gmail.com

*Second author’s, Division of Digital Innovation and Data Analytics, Faculty of Medicine, Prince of Songkla

University, Hat Yai, Songkhla, 90110 Thailand, and wisanuwee.s@psu.ac.th

*Third author’ s, Department of Health Science and Clinical Research, Faculty of Medicine, Prince of

Songkla University, Hat Yai, Songkhla, 90110 Thailand, and chanavee.t@psu.ac.th

*Fourth author’s, Department of Epidemiology, Faculty of Medicine, Prince of Songkla University, Hat Yai,

Songkhla, 90110 Thailand, and Songyos.b@psu.ac.th

*Fifth author’s, Department of Pathology, Faculty of Medicine, Prince of Songkla University, Hat Yai,

Songkhla, 90110 Thailand, and pornnapatl 9(@gmail.com

°Sixth author’s, Department of Pathology, Faculty of Medicine, Prince of Songkla University, Hat Yai,

Songkhla, 90110 Thailand, and tparamee(@gmail.com

"Seventh author’ s, Translational Medicine Research Center, Faculty of Medicine, Prince of Songkla

University, Hat Yai, Songkhla, 90110 Thailand, and s.sangkhathat@gmail.com

8Eighth author’s, Division of Digital Innovation and Data Analytics, Faculty of Medicine, Prince of Songkla

University, Hat Yai, Songkhla, 90110 Thailand, and chanon.kon@psu.ac.th

9‘Corresponding author’ s, Division of Digital Innovation and Data Analytics, Faculty of Medicine, Prince

of Songkla University, Hat Yai, Songkhla, 90110 Thailand, and thammasin.i@psu.ac.th

6l1|Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U MWTJ‘VIEﬂafJL‘V]ﬂTuIaEJEI'iuTi


mailto:thanitsila914@gmail.com
file:///C:/Users/CCS/Downloads/wisanuwee.s@psu.ac.th
file:///C:/Users/CCS/Downloads/chanavee.t@psu.ac.th
mailto:Songyos.b@psu.ac.th
mailto:pornnapat19@gmail.com
mailto:tparamee@gmail.com
mailto:s.sangkhathat@gmail.com
mailto:chanon.kon@psu.ac.th
mailto:thammasin.i@psu.ac.th

a o a 9 Jd Aa 4 = chlz ~
ﬂﬁﬂi%iju’)‘]ﬂﬂﬁ‘wﬂ“ﬂ‘lﬂﬂ ATUTIBTITUFUNAAT ammﬁmmuazmﬂiuiaﬂ 1IN 2

The 2™ National Conference on Public Health, Science and Technology 2023

1. Introduction

Figure 1.
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Figure 1 Overview of the 8,638 COVID-19 participants in this research who encountered

HI/CI. Temporal distributions of COVID-19 patients receiving hospitalized HI/CI care (bars,

left axis) and confirmed cases in Songkhla province (line, right axis).

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has swiftly spread
worldwide, leading to the Coronavirus Disease 2019 (COVID-19) pandemic, with significant
impacts on global health and healthcare systems (Buchan et al., 2022; Hu et al., 2021). The World
Health Organization ( WHO) has been instrumental in offering guidance for managing and
preventing COVID- 19. While some patients with COVID- 19 experience severe symptoms
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requiring hospitalization, a considerable portion presents with mild symptoms and can be managed
through home isolation (HI) or community isolation (CI) facilities (Al-Qahtani, 2020; Zhou et al.,
2020). HI entails patients with a dedicated space at home to isolate and care for themselves without
spreading the disease to community’ s members. Alternatively, patients lacking such
accommodations may be placed in CI settings, which included various facilities like hotels,

temples, or colleges, supported by healthcare professionals and social workers.

During the initial stages of the COVID- 19 outbreak in Thailand around the beginning of
2020, all patients were mandated to be admitted to hospitals or field hospitals under the supervision
of medical personnel under all conditions because there were very few infected people (Figure 1).
To prevent overwhelming hospital bed capacities, the Thai Ministry of Public Health implemented
measures aligned with World Health Organization (WHO) guidelines, including hotel isolation,
community isolation (CI), and home isolation (HI). These measures were applicable to patients
with mild or no symptoms (02 > 94%) and those without underlying conditions, possibly leading
to severe illnesses (AKkksilp, 2021; Guidelines for quarantining patients with COVID-19 in the
community (Community Isolation), 2021). Additionally, individuals aged 60 years or older or with
specific underlying diseases including pregnant women were categorized as " 608", the criteria for
patients, possibly developing severe symptoms (Wangboonkongchana, 05 April 2022). However,
our observations at Songklanagarind Hospital revealed that not all patients meeting the 608 criteria
should be promptly admitted to hospital. Instead, they were more likely to be quarantined under HI
or CI protocols, as they did not exhibit severe symptoms despite fulfilling the criteria for immediate
hospitalization and antiviral treatment. Following the initiation of COVID-19 vaccination, with the
primary focus on the 608-target group, asymptomatic patients meeting the criteria and monitored

by vigilant medical staff were given the choice of HI or CI isolation.

Despite the availability of various support measures, such as regular surveillance and
follow-up communication facilitated by technological advancements, patients undergoing home
isolation (HI) and community isolation (CI) have been occasionally referred for further medical
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attention due to worsening symptom ( Alishan et al., 2022; Bhardwaj P, 2021). Several previous
studies have focused on exploring different factors, including underlying diseases such as diabetes
mellitus, chronic lung, chronic kidney, chronic liver, obesity, neurological disorders, and
cardiovascular conditions, as well as patient characteristics, in relation to the severity of symptoms
and mortality (Contreras-Villamizar et al., 2023; Terada et al., 2021). Notably, several studies have
indicated a heightened risk of severe symptoms or mortality in COVID-19 patients with pre-
existing cardiovascular conditions. Furthermore, there have not been previous reports highlighting
the deterioration of disease in individuals who were asymptomatic or mildly symptomatic and
quarantined in an HI/CI setting before being referred to the hospital. Therefore, the objective of
this study is to investigate the risk factors associated with deterioration of symptoms in COVID-19

patients leading to hospital referral
2. Materials and Methods

2.1 Study Design and Population

This was a retrospective cohort study using datasets queried from the COVID- 19
quarantine system under a university hospital in Southern Thailand. This study included patients
from Songkhla Province, Thailand, who received the healthcare for COVID-19 whether as HI or
CI patients at Songklanagarind Hospital, the biggest tertiary hospital in Southern Thailand. This
setting was established to meet the amount of patients that overflowed the hospital for reasons other
than necessity or anxiety. as well as to perform the role of a guideline for the future epidemic

outbreak
2.2 Inclusion and Exclusion Criteria

The inclusion criteria consisted of individuals who were aged 18 years or older, under the
care of Songklanagarind Hospital between July 1, 2021, and July 31, 2022, and had confirmed

positive results for COVID- 19. On the other hand, the exclusion criteria encompassed the
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following: (1) pregnant women, (2) patients initially admitted to the hospital, (3) individuals unable
to be contacted or provide less than half of the requested information, (4) patients referred to a
different quarantine facility due to reasons other than the increased severity of COVID-19, and (5)
patients who underwent refurbishment for non- COVID- 19-related reasons such as caretaking

responsibilities for a refurbished child, appendicitis, childbirth, etc.
2.3 Definition and Diagnosis Criteria for COVID-19

Patients who tested positive for SARS-CoV-2 using an antigen test kit (ATK) or real-time
polymerase chain reaction (RT-PCR) techniques were regarded confirmed positive for COVID-

19.

We used particular criteria to assess whether underlying diseases were present for those
patients who had at least one of the following conditions: diabetes mellitus, cardiovascular disease,
chronic respiratory disease, chronic kidney disease, cerebrovascular disease, obesity (defined as
having a body mass index [ BMI] of 30 or higher) (Defining Adult Overweight & Obesity, 2022;

Nuttall, 2015).

A hospital referral for deteriorating symptoms during quarantine in HI/CI is the outcome

of this study.
2.4 Data source

We established a cohort comprising 8,638 hospitalized individuals who tested positive for
SARS-CoV-2 through the criteria mentioned above, and we later found out that only 52 patients in
this cohort out of 8,638 were transferred. Clinical and demographic data were collected through
daily self-reported questionnaires completed by the patients until their discharge or referral due to
worsening symptoms. Additional data on underlying diseases was obtained from electronic medical

records and physician and nurse records of the Songklanagarind Hospital Information System. The
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collected information encompassed patients’ demographic details, laboratory test results,
medication administration, medical history, clinical notes, and vaccination records. Detailed data
regarding the manifestations of COVID- 19 experienced during quarantine in home isolation (HI)

or community isolation (CI) were retrospectively reviewed on a case-by-case basis.

The study entry date was defined as the date when patients had confirmed laboratory results
of COVID-19 through RT-PCR or self-examined ATK. The index dates for the study spanned from
July 1, 2021, to July 31, 2022. The study endpoint was the time from the study index to referral to
Songklanagarind Hospital or the day of discharge from HI or CI. The number of patients who were

either referred, discharged, or still admitted to the hospital as of July 1, 2021, was recorded.
2.5 Statistical Analyses

Descriptive statistics were employed to examine the baseline characteristics of the patients,
including age, sex, presence of underlying diseases, and vaccination pattern. The distribution of
factors between the patients who were referred and those who were not were compared using either
chi-squared test or Fisher’s exact test where applicable. For multivariate analysis, the variable in
the final model were selected from the variables with P-value less than 0.05 and were further
selected using backward stepwise based on the Akaike Information Criterion (AIC). All analyses
were done using R program (R Development Core Team (2009). R: A language and environment
for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. ISBN 3-

900051-07-0, URL http://www.R-project.org.).

2.6 Ethics and informed consent

This study was approved by the institutional review board of the Faculty of Medicine,
Prince of Songkla University, Thailand (REC: 65-133-9-1). With a consent waiver in order to
prevent the transmission of COVID-19 and severity symptoms of patient, the researchers were
permitted to access clinical and epidemiological data from the hospital database. All information
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was anonymized prior to assessment and use. The researchers declare that this study was carried

out in accordance with the values outlined in the Helsinki Declaration.
3. Result

3.1 Descriptive Analysis of Demographic Characteristics, Comorbidities, and Vaccination

Status.

Among 8,638 of the confirmed COVID- 19 patients under the care of CI and HI, the
majority were female (62.2%). Despite the higher percentage of female patients, males were more
likely to be referred for hospitalization compared to females. Regarding age distribution, a larger
proportion of patients (87.0%) fell within the age range of 18 to 59 years. Notably, the older age
group was more likely to be referred for hospitalization (40.4%) compared to the younger age

group (59.6%).

Several underlying diseases exhibited a positive relationship with referral. Patients with
diabetes mellitus, hypertension, chronic kidney disease, neurological disorders, HIV, and
cardiovascular diseases were more likely to be referred to the hospital during CI and HI care.
Patients with obesity, chronic respiratory conditions, and chronic liver disease infection did not
show significant differences in referral rates to those without. The majority of patients (68.8%) had
received full doses or booster doses, while 31.2% remained non- vaccinated. There was an
observable statistically significant difference in referral rates between vaccinated and non-

vaccinated individuals (p = 0.001). The distribution of vaccinations was as follows: non-mRNA

(Sinovac, AstraZeneca, Sinopharm,26.4% ), mRNA (Pfizer, Moderna, 8.5%), and combination
(33.9%). The difference in referral rates among the vaccine patterns was not statistically significant

(p=0.104). All variables were shown in Table 1 and examined univariately by chi-square.
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Table 1. Characteristics of Patients with Confirmed COVID-19 by Referral Status and

univariable showed associated between factors and outcome by chi-square test.

Non-referral Referral
Characteristics Level P-value
N = 8,586 (%) N =52 (%)
Gender Male 3,246 (37.8) 30 (57.7)
0.005
Female 5,340 (62.2) 22 (42.3)
Age (year) 18-159 7,466 (87.0) 31(59.6)
<0.001
60 year or older 1,120 (13.0) 21(40.4)
Diabetes Mellitus No 8,176 (95.2) 41 (78.8)
<0.001
Yes 410 (4.8) 11(21.2)
Hypertension No 7,926 (92.3) 40 (76.9)
<0.001
Yes 660 (7.7) 12 (23.1)
Obesity No 7,511 (87.5) 43 (82.7)
0.407
Yes 1,075 (12.5) 9(17.3)
Chronic Respiratory Disease | No 7,909 (92.1) 48 (92.3)
1.000
Yes 677 (7.9) 4(7.7)
Chronic Kidney Disease No 8,538 (99.4) 49 (94.2)
<0.001
Yes 48 (0.6) 3(5.8)
Chronic Liver Disease No 8,555 (99.6) 51(98.1)
0.482
Yes 31(0.4) 1(1.9)
Neurological Disease No 8,535(99.4) 42 (80.8)
<0.001
Yes 51(0.6) 10 (19.2)
Cardiovascular Disease No 8,434 (98.2) 39 (75.0)
<0.001
Yes 152 (1.8) 13 (25.0)
HIV No 8,538 (99.4) 50 (96.2)
0.028
Yes 48 (0.6) 2(3.8)
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Vaccination Pattern Non-vaccinated 2,679 (31.2) 23 (44.2)
Non-mRNA 2,264 (26.4) 14 (26.9)
0.104
mRNA 734 (8.5) 5(9.6)
Combination 2,909 (33.9) 10(19.2)
Vaccine Dose Non-vaccinated 2,679 (31.2) 23 (44.2)
One dose 408 (4.8) 7 (13.5) 0.001
full or booster dose 5,499 (64.0) 22 (42.3)

3.2 The association between factors and outcomes using logistic regression.

Table 2 showed associations between a number of factors and COVID-19 severity from
multiple logistic regression analysis. Older age (60 year or older) was associated with a
significant increase in the odds of developing severe symptoms (AOR: 2.19, 95% CI: 1.04-4.41).
Notably, the presence of cardiovascular disease (AOR: 7.88, 95% CI: 3.35-17.90), neurological
disorder (AOR: 16.3, 95% CI: 6.38-39.10), and HIV infection (AOR: 11.6, 95% CI: 1.80—41.50)

were strongly associated with the severity of COVID-19 disease.

Patients who received the full vaccination or a booster dose demonstrated a substantially
reduced risk of developing severe disease (AOR: 0.37, 95% CI: 0.20-0.70). Even after controlling
for other variables, the association between vaccination and disease severity remained significant.
In contrast, the patients receiving a partial dose of vaccines showed an increased risk of

developing severe disease.

Table 2. Odds Ratio of Developing Severe Disease from Multivariate Logistic Regression.

Multivariable
Factor Detail AOR
P-value
95 % CI)
Gender Male Reference
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0.59
Female 0.078
(0.33-1.06)
Age (year) 18-59 Reference
2.19
60 year or older 0.032
(1.05-4.41)
Diabetes mellitus No Reference
2.15
Yes 0.069
(0.90 — 4.76)
Neurological disorder No Reference
16.3
Yes <0.001
(6.38 —39.10)
Cardiovascular No Reference
7.88
Yes <0.001
(3.35-17.90)
HIV No Reference
11.6
Yes <0.001
(1.80 — 41.50)
Number of vaccinated Non-vaccinated Reference
2.60
partial dose 0.036
(0.99 —6.09)
0.37
full or booster dose 0.002
(0.20 - 0.70)

OR = Odds Ratio, CI = Confidence Interval, AOR = Adjusted odds ratio

70| Page

o A 9 a Y = a
IUN 8 NUYIYU 2566 U NﬁnﬂﬁlmﬂmﬂiuiaHQSHﬁ



a o a 9 Jd Aa 4 = c’xlz ~
ﬂﬁﬂ'ﬁ%iju’)‘]ﬂﬂﬁ‘%ﬂ“ﬂ‘lﬂﬂ ATUTIBTITUFUNAAT ammﬁmﬁmazmﬂiuiaﬂ 1IN 2

The 2™ National Conference on Public Health, Science and Technology 2023

4. Discussion

We examine the factors associated with developing severe SARS-CoV-2 symptoms
leading to hospital referral during the fourth and fifth waves of the COVID- 19 pandemic in
Thailand (representing the period before a COVID- 19 vaccination was available until it was
available). Per our literature review, this study is one of the largest clinical investigations evaluating
factors associated with COVID-19 disease severity in patients in home or community isolation

settings.

Our analysis revealed that older patients (60 years of age or older) were significantly more
likely to be referred, similar to previous studies on the increasing severity of COVID-19 (10, 14).
Aging patients were more susceptible to the negative effects of COVID- 19 because of age-related
physiological changes, a loss in immunological function, and a higher risk of having underlying
health disorders (15, 16). In relation to neurological disorders, prior findings from cerebrospinal
fluid (CSF) analysis and brain tissue indicate that the cause is immune activation and inflammation
within the CNS (17). Additionally, SARS-CoV-2 nucleic acid or viral protein has been found in
the brains of individuals who died from acute COVID- 19, which is compatible with findings in
CSF from patients who are still alive (18). In cardiovascular conditions, angiotensin-converting
enzyme 2 (ACE2) has been recognized as a functional receptor due to the reality that it is widely
expressed in the heart and lungs (19, 20). One study found that the virus decreased ACE2, which
increased angiotensin II, increased pulmonary vascular permeability, and ultimately induced
pulmonary edema (21). And HIV, as cytokine storms are one of the primary mechanisms driving
COVID- 19-related morbidity and mortality, HIV patients typically experience problems with
decreased immunological and CD4 levels (22). Thus, in HIV patients, the risk of developing
lymphopenia and the severity of COVID-19 could be increased by severe immunodepression and
a low CD4 level (23). In addition, our analysis revealed that there was a significant association

between the number of COVID-19 vaccination doses received and severity at referral, like in
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previous studies (24, 25). Significantly fewer patients who received full or booster doses of the

COVID-19 vaccine were referred for severe diseases.

There were several limitations to this investigation. The study did not investigate the effects of the
SARS-CoV-2 strain, including treatment. Regarding vaccine type, our study did not categorize vaccine
brands by manufacturer but instead categorized vaccines by type. In this study, all patients, including
asymptomatic patients, were included. Thus, the large study population and encompassing variety of

COVID-19 severity were the strengths of this study.

In conclusion, these findings It may assist medical professionals in being prepared to treat individuals who
are at a high risk for developing COVID-19's severity and in supporting those with underlying diseases such
as cardiovascular disease, neurological disorders, or HIV infection. Men and the elderly were also at risk,
primarily due to the association with a negative outcome. In addition, the study suggests that each setting
carefully monitor patients in this group. If there is no caregiver, it may be necessary to refer the individual
at an early stage of disease progression. In addition, the COVID-19 vaccination may prevent the excessive

use of hospital beds.
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Study of Personal Face Mask Management Behavior and Prediction of Face

Mask Waste Quantity during COVID-19 pandemic in Bangkok.

Chanyanut Vachirasrisirikul' Pichaya Rachdawong2 and Sirima Panyametheekuls*
Abstract

The currently pandemic situation has involved in communicable diseases which led to a significant
increase of infectious waste. Primarily comprising in discarded of personal protective equipment such as
used face masks. Improper management of those waste items could potentially result in various negative
impacts on health economic society and environmental. This research aims to investigated the personal
behavior regarding in the management of used face masks and in predications of the quantity of similar
waste that might have been accumulated during the COVID- 19 pandemic in Bangkok. The study focused
on a general population sample whom residing within the Bangkok area as this region was highly affected
by the virus and also has the highest infection and mortality rates in Thailand. Conducted a survey in two
rounds, with 960 and 602 respondents respectively. Data collection was scheduled using an online platform
through Google Forms. The statistical analysis was performed by computer programs. The study indicated
that there was a lack of understanding in management of personal used of face masks including an improper
disposal behavior. The factors that most influence behavior and correct knowledge in healthcare mask
disposal are females, individuals aged 51- 60, and medical personnel. In 2021, there were 5,707,939
facemasks masks used daily, with approximately 67.50% being improperly disposed of, mixed with general
waste. In 2022, the usage increased significantly to 6,730,647 facemasks used daily, with about 55.62%
being improperly disposed of, mixed with general waste. The results of this research can be valuable in
designing tools and policies to effective address in issue of infectious waste generated from the spread of

various infections in the future.
Keywords: COVID-19, Surgical face mask, Waste management
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Results of Rational Drug Use Community management in the grocery stores in

Chaloem Phra Kiat, Nakhon Ratchasima

Santhad Sriphonthong1

Abstract

The Ministry of Public Health has established a Service Plan for the Rational Drug Use and management of
drug-resistant bacteria in the community for 2023-2025. Chaloem Phra Kiat District surveyed grocery
stores in 2019 and found that the prevalence of unsafe drug in grocery stores in the community was 44.7%.
and 5 patients received treatment in the hospital due to buying the unsafe drug from the grocers in 2021. In
order to achieve the Service Plan, therefore conducting this research. Objectives: 1.To increase knowledge
and understanding about unsafe drugs and home remedies for grocery store operators. 2. To reduce the
number of grocers that sell unsafe drugs in Chaloem Phra Kiat District and 3. to establish at least one
prototype quality grocer in the community. Methods: Quasi-experimental, one group pretest-posttest design
using the grocery store drug surveying form and the testing form obtaining knowledge on the rational drug
use in a grocery store in Nakhon Ratchasima Province 2023 and analyzed the data using Wilcoxon signed
rank test and percentage proportion. Results: The sample group consisted of 32 grocery stores. Most of the
grocery store operators were female (65.6%), average age 52.7 years old (SD 12.2 years), never trained to
promote rational drug use training program (3 1.3%). The knowledge score before and after the training
increased from 11.2 points (SD 2.9 points) to 13.7 points (SD 1.7 points) out of 15 points. After the training,
grocery stores that sell unsafe drugs in the community decreased from 32 grocery stores to 25 grocery stores
statistically significant reduction (p=.006) and 2 prototype quality grocery stores were established in the
community. Conclusion: Unsafe drug selling in the grocery stores significantly decreased by the RDU

management program in Chaloem Phra Kiat District .
Keywords: grocery store, Rational Drug Use Community, unsafe drug in community

1*Pharmacist, Chaloem Phra Kiat hospital Nakhon Ratchasima, sriphonthong.s@gmail.com
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Norethisterone+Mestranol 1 3.1 0 0.0
Levonorgestrel 1 3.1 0 0.0

2.enudaa
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Paracetamol 250mg/5Sml 3 9.4 2 6.2

3N 39
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Dicloxacillin 1 3.1 0 0.0
Amoxycillin 1 3.1 0 0.0
Metronidazole 1 3.1 0 0.0
Sulfanilamide+Tannin powder 10 31.2 6 18.8

5.81019NNT

Mebendazole 500 4 12.5 2 6.2

Niclosamide 1 3.1 0 0.0

6.8100 U T 19

e uiia 16 500 12 375
NNHUE LT 14 4338 8 25.0
wi-suhnao 5 15.6 3 9.4

naswiinnh 8 25.0 5 15.6
SUAUADINAD 10 312 6 18.8
WnzargTasunilaga 2 6.2 1 3.1

UARASILAS 8 25.0 4 12.5
eYONVIN 14 43.8 11 34.4
siudle 7 21.9 4 12.5
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RERA TR AIT RS TR AL 3 9.4 1 3.1
<
UUIIA 1 3.1 1 3.1
Y] 4
g1 3 9.4 1 3.1
g115zaq 1 3.1 0 0.0
NOIWUIIHUAANTLI+FUE B T 5 15.6 3 9.4
NUHNITLA 198 1 3.1 1 3.1
AL 2 6.2 0 0.0

7.87gNNaOY - ; ; ]
2
g.aminayung - . ; ]

a s
2. 0NAINYTDYRA

Triamcinolone NtHa 1110 12 37.5 5 15.6
Triamcinolone Tasu 3 9.4 0 0.0
Clotrimazole + Betamethasone f133J 1 3.1 1 3.1

10.618UNTIIDU

Vitamin & Mineral (19 5 15.6 2 6.2
AI(OH)3+AHMC+simethicone+MgCO3 1A 1 3.1 1 3.1
o Y] a 1
’ﬁlﬂi‘(’Jff'l’l’iiﬂﬂiﬂm"]f@\?ﬂ'lﬂllag‘ﬂ@ 1 3.1 1 3.1
AI(OH)3 15 3 9.4 3 9.4
Al(OH)3+Mg(OH)3+simethicone LUIUALNOU 6 18.8 4 12.5
8151911U1) 4 12.5 4 12.5
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#1519 AN 1 3.1 1 3.1
911D 1 3.1 1 3.1
Salicylic + Resorcinol + Phenylic acid Tasu 8 25.0 4 12.5
Clotrimazole A3% 4 12.5 2 6.2
Dimenhydrinate HH4 10 119 4 12.5 2 6.2
Loperamide 6 18.8 3 9.4
Tolnaftate 1% A3 2 6.2 2 6.2
Omeprazole LiA1lya 1 3.1 0 0.0
gULAN 3 9.4 2 6.2
=

{RIN(SION] 1 3.1 1 3.1
o B

VAINTUSDU 1 3.1 1 3.1

4 &
A1 lua Tadu 2 6.2 1 3.1
Mucopolysaccharide + Polysulphate AT 3 9.4 1 3.1
Na alginate+NaHCO3+CaCO3 94 3 9.4 0 0.0
Chloramphenicol ointment 1 3.1 0 0.0
Bromhexine solution 1 3.1 0 0.0
Acetylcysteine W4 1 3.1 0 0.0
M315+Lidocaine dnTuilu 2 6.2 2 6.2
L.a
Cetirizine @ 1 3.1 1 3.1
11.81%A
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o1yaun 17 1 3.1 0 0.0
12.811UABY
Dextromethophan+Phynylephrine+CPM+GG 11 1 3.1 0 0.0
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Effectiveness of Medical tattoos (SAK - YA) on the quality of life in individuals
with lower back pain who received treatment at the Thai Traditional Medicine

Clinic, Abhaibhubejhr College of Thai Traditional Medicine.

Pitchaya Nachail, Thanya Promsorn’

Abstract

The objective of this research is to study the effectiveness of Medical tattoos (SAK - YA) for relief
Lower Back pain and improving quality of life. It is a quasi-experimental research, using accidental
sampling to select one group of participants. The research design is a one group pre-posttest design, where
the participants are individuals with lower back pain, aged between 21-60 years, who are working adults
and have been diagnosed with “Lomplaipattakad Sanyan 1 lang” by a Thai traditional medicine doctor at
Abhaibhubejhr College of Thai Traditional Medicine in Prachinburi province. They received Medical
tattoos (SAK - YA) four times in total, once a week. The data collection tools included general information
and assessments of pain level and quality of life using the World Health Organization Quality of Life Brief
- Thai version (WHOQOL-BREF-THAI). The research findings indicate that Medical tattoos (SAK - YA)
can reduce pain level and improve health-related quality of life significantly (p<0.05) when comparing
before treatment with after treatment and after 7 days of treatment. Before treatment, the average quality
of life score was 18.27, indicating a moderate level, and the average pain level was 6.27. After treatment,
the average quality of life score was 27.90, indicating a good level, and the average pain level was 1.53.
After 7 days of treatment, the average quality of life score was 27.13, indicating a good level. Medical
tattoos (SAK - YA) in individuals with lower back pain can improve quality of life and reduce pain level

without any reported side effects.

Keywords: Medical tattoos (SAK - YA), Lower Back pain, Lomplaipattakad Sanyan 1 lang
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Improvement of texture characteristics of plant-based salmon alternatives

for elderly consumers

Suphawadi Talotthaisongl, Amporn Sae-eawz, and Supawan Thawornchinsombut ¥

Abstract

The objective of this study was to investigate the impact of varying concentrations of calcium
carbonate (0.15%, 0.43%, 0.72%, and 1.01%) on the color attributes and textural properties of plant-based
salmon's alternative connective tissue. And then, investigate the impact of varying concentrations of corn
protein (0, 0.5, and 1%) on the textural properties of plant-based salmon. Additionally, the study aims to
assess the sensory preferences and chemical quality of plant-based salmon. The research investigation
revealed that the incorporation of an artificial connective tissue layer with higher levels of calcium carbonate
resulted in a statistically significant reduction in both hardness and gumminess of the texture (£<0.05). The
variables L*, green value (-a*), blue value (-b*), and whiteness (WI) exhibited statistically significant
differences (P<0.05). Additionally, at a concentration of 1.01%, the color difference was measured to be
1.02 CIELAB units. The study found a statistically significant decrease in cohesiveness (P<0.05) when
comparing the overall texture of corn protein at a concentration of 0.5% to actual salmon. The attributes of
appearance, color, and aroma exhibited a range of scores between 6.49 and 6.96. The scores for ease of
chewing and overall liking fell within 7.04—7.20 points. The product under consideration exhibited a protein
content of 37.08% db. Among the various amino acids present, lysine held the highest proportion at 12.11%

db, followed by leucine at 3.59% db and phenylalanine at 3.31% db, together with other compounds.

Keywords: plant-based salmon, fish analogue, seafood analogue, meat alternatives
'Student, Master of Science in Food Technology, Faculty of Technology, Khon Kaen University,
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Characterizations of Traffic-Generated Particles in an Urban Environment:

A Case Study of Nakhon Ratchasima Province

Boonyaporn Windeel, Pornchita Sudjail, Sawitee Pimsornl, Sorawit Khamninl, Nawarat Namtaz,
Natthaphong Chaiyakhamz, Sudjit Karuchit3, Aduldatch Sailabaht4, Pirutchada Musigapongs,

Kiattisak Batsungnoens*

Abstract

Urban traffic contributes significantly to airborne particulate matter, which has been associated
with adverse health effects and environmental degradation. This research comprehensively aims to
characterize their properties of traffic- generated particles in the urban environment of Nakhon Ratchasima
Province. The study design was a descriptive cross-sectional study. The purpose of this study aims to
determine the particle size distribution, particle and mass concentration, elemental composition and
morphology of traffic-generated particles.

The result showed that the particle size distribution varies from 0.25 to 2.53 pum, with a peak at
0.25 um. The highest number concentration was 209,359 particles per liter during 7:00 to 9:00 AM. Total
Suspended Particulate (TSP) and inhalable dust were the greatest particle mass concentration at 151 and
139 ug/ms, respectively. Due to characterization of elemental composition, there are carbon (41%), oxygen
(25%), silicon (4.97%), and nitrogen (4.94%). Furthermore, SEM analysis performed particle shapes in
flocculent aggregates, independent particle, rod-shaped particles, and irregular particles.

In conclusion, particulate matter generated from traffic is an ultrafine particle with a size of less
than 10 um. Carbon (40%) is a mainly element found in the traffic- generated particles, which potentially
has an impact on human respiratory system. It is recommended that the air quality, particularly particulate
matter (PM), need to be monitored under the relevant agencies and notice the warning systems when exceeds
the standard. Additionally, individuals working or living in high-risk areas should also use effective

respiratory protection equipment, such as N95 masks.
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Composition, Morphology

The Undergraduate Student, Institute of Public Health, Suranaree University of Technology
* The Postgraduate Student, Institute of Public Health, Suranaree University of Technology
* The Assistant Professor, Institute of Engineering, Suranaree University of Technology
“The Lecturer in the Faculty of Science, Ubon Ratchathani University,
> The Assistant Professor, Institute of Public Health, Suranaree University of Technology

* Corresponding author: kiattisak@sut.ac.th

1zPage Juil 8 fueneu 2566 a wnIngdewmeluladgsuns


mailto:kiattisak@sut.ac.th

N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

1. unin
o o I { 1
Jogtiuaoumsaldyimseinsvesdszme Ing nJuifﬂum1ﬁﬁ%’1awaﬂizmumqmmwmm
I~ ] { 1 I 1 ° a a o o/
Uszaauuediann anmmsesesinuuiuiaduundsduiavafizneemeaidis

a { =% QU i 4 0’ d
Taomwiz luysnauen lWesnsninmninuldnganieszaosaluvazilins 19n3osoud 'ﬁanu

o

a 1 a { A ¥ a g’; [] [y [ a
ﬁn‘}’i@]ﬂﬂﬁ}mﬂﬂ'ﬁﬂa’E]EJllﬁ‘W‘H@'lﬂWﬁﬁlﬂﬂi]'lﬂﬂﬁLN'lll‘Vifl}GUENL%EILWEN NVVHIAIY LagmMsiy lag

q

Aa 2 4 & =] = ' = J S
UNANINAVUNVUIAALALAN (< 10 lunsou) awdelvg > 100 lunseu) Tasliosnilsznoumanail

1 [

a1 1aun fusiu (Total Suspended Particulate : TSP) Huneruyuialaiiu 10 luasou (PM,)
A

= 1T a 1| =) ma 1| =S
uazeavuia limnu 4 luaseu (PM,) duazideavuialinu 2.5 luasou (PM,,) nazduazdea

q

< 1% [ a { { < 1
YIAANUIN (PM,) Hazlanyagn NadugIuIneInaInvals Iagaun1antuuiaanizuyiuaosng
Y 4 5 °

Tuomsrlauiu iiesninanuisilunsandr uazlimsnlluussemeadzauuuoynALazoynIn
Aa ~ e A ' = ~ v o o ' A I

p1unansasunlansviianseuaz3iling FenininsSududaeyninedadeiioaiusses
1 1 9 1 1 a 1

NATUIY Y dIRanIZNUABIUAIM laun MIszAmeneaeszuuMuauely Tinreuita ngueins

9 Y
Tsndenganuizess TsageauTilines saudueGalen’

Y
%

' Y
&ﬁi’ﬂumiw%mﬁﬂmwuﬁummﬁimmmuwmuz3 %ﬂﬂﬂﬁﬁWﬂﬂWUﬂﬂlﬂWWﬂWﬂ?ﬂﬂ]ﬂﬂ

2 (2 =}

a1 ﬂ\‘]']uﬁ\‘llnﬂa'ﬂllﬂ']ﬂﬂ 11 (uﬂﬁﬁ”l%’ﬁll’]) 5199711721 Glumauuumm N.f. 2564 W‘L!“VWI'JL?J'E)\‘]
a A A 9y 9 J a 1 a 1T W [ = 9y 9
UATINBAU Mﬂimmmmwmmmmdu PM, s INUATNIATITIUAAADNUUIU 6 U Iﬂﬁmmmmmm

= 3 I = 3 <3| A da
909 78 pg/m’ uaziu PM,, gaie 114 pg/m’ uaaadlunundduluaiios G]Ni]’é]’J1ﬁi‘l1W’f)1ﬂ1ﬁE]t’lclu

v Y
A K '

A 1 1 ¥ { o a a %
Lﬂmmwumwamqmmwﬂiwwu“luﬁuﬁ Llﬁ$i]TLl’J‘Llfﬂ‘L!WTH‘ngﬁLWMﬂJuﬁQWﬁiﬁ!Lﬂﬂﬂﬁ%ﬁ‘ﬂiGIWIJ@

i Y
Tﬂﬂm‘ww‘usntwu@a”lvxl%sms“luwmﬁmﬁﬁﬂﬁwqwzaam i lugrananssadutazyiaailng

k4 H
a A A

FauanuNldeeeonuiannsone IMinanansgnuaeszuumaauielanunguerdniogluiui

a 1 o H [ Jo 1 = o [
vinalWasns 1dun dUuasndnsououaiuie ngue1Fniinudze1n0uYL AUVIINNUINY

U

9
‘ﬂuﬂﬁll‘VIN f137993193 i’JiJUlf]J QIN:} i]iclumnmuu

9 9
AU 1uﬂ1iﬁﬂﬂ1ﬂi\1ﬁﬂm yﬁ U],@lfd\1LWUﬂQﬂﬂlﬂﬁl@\iNﬁW‘Hﬂ@ﬁ]ﬁQNﬁﬂi ‘VI’]JGI@’(?f"Uﬂ1W

Y

o/

o J = @ ' 9 £ P
NUNRNUDIFWAINANIVNNAULASHANTYIT 11&“3”'@1&Llﬂﬂnlwfl]ﬁ']ﬂiﬁﬁlljﬂﬂiﬂﬂi g8z 10 ﬂTaLﬂJ@ﬁ
o @ = A g A = o 9 ]
AINATIATINANINHIAUATITIFAUN m‘ﬂu%ﬂaNﬁllaﬁmmuﬂs*iwamsamm:}u 6 99 ]’lﬂllﬂ Hyn
& J a @ 1 @
Ii\?Wﬂ’l'ﬂ’lﬁﬂ?QL‘ﬂW llﬂﬂﬂﬂﬂ@l‘ﬂ. Iposuoaqa LININdUUDR L!Uﬂ@]ﬁ’lﬂﬂigﬂ'l LYNAQAINATB LHINTT

d' I 9) [ [ ] A =1 é I g}/
so'ln uazuenaatndsza o990 W un 19 duaTHanUeIFINVALIDIUA T TU Fadluna

9

ke

¥
=

1 4 { { o o [ (=
uwawnmuﬁuﬂﬂmﬁmmiﬁﬁ Wu‘ﬁﬂ']iﬁﬂ‘kl'] llﬁ%Wuﬁﬂ'ﬁ‘ﬂ'N'lu ﬁﬂ1u3uiﬂﬁiy%iﬂiﬂ1ﬂ!ﬂ1ﬂ uag

13[Page Juil 8 fueneu 2566 a wnIngdewmeluladgsuns



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2
2" National Conference on Public Health, Science and Technology 2023

[ J @

v A Y 1 [ gﬂ = g’/ dyd = A =
1JﬂlﬂﬂﬂmﬁWﬂﬂ!ﬂﬁﬁ]ﬂ%iﬁu%Luu AIUUMIANE I UATINN ﬂi}ﬂﬁ$ﬁﬁﬂmﬂﬁﬂ‘]ﬂﬂm NHUSUD

pUN1IANIAAIINN1T95193 TAANYIVUIA A1TNTZI0A T2AUAMTUTY 03R15ENOUTIY

HAZANHULNNAUFIUINGIVDIDYNIA

2. 5 uHUMIIVY
2.1 gUspumsinuide
= g‘/ dy I = a o o I o 1 A a
MIANHIATITUMIANHUTINTTUU LUUNIAAAYIN TAiINTINUAIDE190YNIATNA
a A [ [ = zﬂ' = %
91971595193 2 VI auen 1195195 e ludind 331IaUATIISTN INDAAYINITATZIYAIVDIVUIA
[ 4 [ [ a o
PUNA T2AUANMTNTY peAlTzNOUT 1A HazANYUENNdUTIUING VDI YNIA Tagrin1sAnEN

9 [
U = =

FNLAIUN 27 UUIAN W.F. 2566 ’SQ 5 NINYIAN W.A. 2566

2.2 insesileflFlumsanuIde
2.2.1 ﬂ'l59’]5'Ji]'juﬂﬂ'lﬁﬂﬁgfl]'lﬂﬁlﬁlellﬂxﬂlu'lﬂﬂk!ﬂ']ﬂ L!ﬁgﬂﬁ'lulfﬂ}lleﬁluﬂ]ﬂﬂauﬂ'lﬂ Tﬂﬂsl"lgf}
1504 Portable Aerosol Spectrometer Dust Detector 11-D (PAS)
=2 a J J o a Y
2.2.2 ﬂ']'iﬁﬂ‘]eﬂlla$'J!ﬂ§']3‘14'E)\Tﬂ‘]J33ﬂﬂﬂﬁ?@tlagﬁm@]u'JﬂﬂWﬂJﬂQ@léfl'lﬂ 1sznounie
I o (] ] . A
GI)"ﬂLﬂ‘U@'J'E)fJ”Ndua%@ﬂﬂiu‘ﬂﬁﬁﬂ”lﬂ’]ﬂll‘ﬂll Nano Particle Sampler (NPS), N5ATYNIDITUA
(4
< o [}
Polycarbonate 3WHUYUIA 0.8 ”laﬂmmm, TUAUAI08190 1N 1AL DY Personal Air Sampling Pump,
a (a3 a @ o o
Forceps ﬂmmmam, RENENK Q\‘]G]fﬂaf]ﬂ, HIWNIIULIAT, VAN LS uIuAg
A A A 9 a 4 4 [ a =
2.2.3 LﬂifNﬂJ’E]‘V]GlﬁlfcluﬂWTJLﬂ5']$W’ENﬂﬂ53ﬂ'é)’U‘ﬁ'lﬁ]LLa3ﬁmﬁ’lu3ﬂﬂ’lﬂl@ﬂ@1§ﬂ1ﬂ o

IA304 Field Emission Scanning Electron Microscopy (FE-SEM)

2.3 35mM3AnE

=1

£
a a I
ﬂlumiﬁﬂmmgmﬂﬁmﬂmﬂmﬁ]iws milﬁaﬂﬁuﬂﬂ1iﬁﬂmwm’im1mﬂmmmlmmmmu

A a A 44 a o A A~ A = g
mmuazmmsﬂuwuw "]NHJuaﬂymgﬂ]@\uﬂ]ﬁlﬂ@\iﬂﬂﬂWTﬂ51%5141!“!’1!1! muuwuﬂﬁﬂm%uﬂu
= A = Adw A [ @ v & a
UiL’JmlM%imi Gluml@]!ﬂ\l'f){lif!ﬂi51%ﬁﬂ1ﬂﬂ5ﬁﬂ@gﬁ1@ﬂ1ﬂﬁ1a1ﬂa’lﬂ%<ﬂ’iﬁﬂ!ﬂu5$5131/11\‘1 10 ﬂIaLll@]ﬁ

[ = 9 1T v R A d'

=) @ o 1 4 oA
b\ ﬂ‘lelilwiﬂfJ‘VI'JVI,“lJL“JJullﬂﬁdﬁu&ﬂﬁ10@%}WUﬂT§ﬁﬂ‘H1 NITAT LASUUAINOYDIAY IIUNITAITIVIN

u

VoA o o a o & = & I a A Ao = 2~
‘Hmuuumj@clumwmuﬂiﬂ%ﬁM1 @Quuﬂﬁﬂiﬁ]ﬁmﬂmmadﬂi]ﬂﬁijcluwuﬂmmiﬁﬂm SHIWUNTT

: a @ [ o < o 1 I { @ 4 a
Lﬂaﬂullﬂﬁﬂﬂﬂﬂﬁﬁu@nuﬁ@ﬂﬂu ﬁmmmimum@ﬂN@‘Lgmﬂﬁ]zmuﬁ‘s:ﬂuqqmﬂﬁu 150 LBUALNAT

[

A A 1% . < ' I H o dy
Wi'ﬂ‘ﬂixﬂ‘ﬂﬂ’]ﬂiﬂ (Breathing Zone) Iﬂﬂlﬂﬁ@']ﬂﬂf')\iﬂﬁ? Wuranaviva 8 GIf'JTlN AU

44|Page Juil 8 fueneu 2566 a wnIngdewmeluladgsuns



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

1. %2 TUaMT DT HUMUUFING 1381 07.00 — 09.00 1.
2. %2 19393195 nA%21997 1981 09.00 — 11.00 1.
3. %2 1195951951 NAYI9UE 1381 13.00 — 15.00 U.

o ] ] <
4. 2 TU9NI59T10THU MU UFINTY 1387 15.00 —17.00 Y.

o < % ll @ ]
TﬂEl‘i/nﬂm,ﬂum@anm’iﬂszmEJm"UENGuummgmmmzmmwﬁ’mﬁ’ummaumﬂ‘ﬁuﬂﬂi}ims 6

=

¥ o
1 s a v ' v
wuh Taun wenily dan. inezueag, Hen T3INEANTINW, LENINBNUDA, LENATING I, BN

so'ln nazusnaaiailsza

an < Y
2.4 3EMINVTIVIINVOYA
2.4.1 M3ATI9IAMINTZNPAIVDIVUIADYNIALAZANVTNTUYDIO YA
= o Y v A
MIANHINIINIEIAIVDIVUIADYNAUALANVTNIUVDIOYNATHIATOI Portable
Aerosol Spectrometer Dust Detector 11-D 190351013 I1a M10U 1.2 @asaouil 3299110v0901n AT
Y] 9 1 [} Y] 1 1 9 d‘ 1 [ a J
Fa'la M1 0.25 - 35.15 1uAT0U HANITATIVIATINITOBIUAT IADINMTIFOUADNUADUNIUADS
v I o ¥ a %
Fevzuaasralusiuiueyna NUAI9YNIA LAZMITNIZIPAIWIADYNA
a J 4 [ a
2.42 M3AnEELINTITHIAUIZNO I A Mg IUINGVDIDYNIN
<3 o [ A = 4 o a 9 <3
MINUAIve 1 NANYI09AYTZNBUT A TUFIUINGIVOIOYNA V2 1FYAIND
A10819H 1Az 009 1U1TIIINALUD Nano Particle Sampler (NPS) Ta8linsza18n309%1ia Polycarbonate
[l Y o 1 9 o § < @ ] . .
suguvig 0.8 Tulasmas ognielu udnihnmsaednulunua1061991019 (Personal Air Sampling
A o a 1 = ng o a < Y 9 A . . . .
Pump) NoA51M3 111 0.3 Ansaeui inﬂuum"lﬂ'gmﬂzmmﬁla Tagl91A509 Field Emission Scanning

Y o

A o ad J Aa Y
Electron Microscopy (FE-SEM) Nilidwasdianasoudoinsialinivesinguiesynia udai

AaadaA o

o 9 I ~ = o o a 9 dy Aa
?fﬂ]uﬂg']ﬂlhlﬂﬁﬁ'lﬂlﬂuﬂ'lw 3UANUISYSFAANTI ATWTDISYANHUSNNAUFIUINGT IﬂiﬂﬁﬁTQW‘HW'J

Mouen YUIA3UIN HaeIRlizneusg

15]Page Juil 8 fueneu 2566 a wnIngdewmeluladgsuns



M3UsERATINTTLAUNR MuasIsugumans emansuazimalulad assi 2

2" National Conference on Public Health, Science and Technology 2023
ada a J Y
2.5 ’Jﬁﬂ"li?l!ﬂi]z‘}’isll@yﬁ
1 aDAFINTTUT (Descriptive Statistics) LAAINAMANYMUZVOIVOYA 141N ANNEE (Mean)
1 1 { a 4 @
m%’@aax (Percentage) muyﬁmmummgm (Standard Deviation) 1uﬂ15ﬂlﬂ31$ﬁﬁ1ﬂ1§ﬂ5$‘0'lﬂﬂ'lsll’f)\‘l

J @ @ a
YUIABDUNTA ﬂ'ﬂiJ!"’lgl}ﬁJ‘i,l}u@hlﬂWﬂ @Qﬂﬂﬁ%ﬂ@‘ﬂ‘ﬁ'ﬁ{] UASANHUSNWNAUTIUINGIVDIDYUNIA

3. HAN15IY

3101503391803V MIANAZANMTNT UV Io N 1Al uUuuY Particle Number
Concentration and Size Distribution

MINMSANEIOYNIATAAIINAITNIZDIBAIVDIVUIADUNIAMAY 8 52 111 WU BYNIATIY
Trgiin3nszaedioglusa 0.25 - 9.43 um Taalin13NIZBAIVDILYMAVINAGANVUIA 0.25 um
) o - S I = o A4 A a )
WARINITTMUNAINNUNHINITANYI WUNITNTLIAININNGANUINMONUDA AT TY

. & & s Y .
232,982.85 Particle/L 5990411 A0 ueniu Yan. inozuoaa Aududy 225,160.67 Particle/L
9y 9 . o 9y 9
nen13aNe1U1anFINN AT TU 202,850.39 Particle/L tenHa5a 1w Adudu 173,171.86
. 9y 9 . [ 1 Yy 9

Particle/L uenaa1alszi1 A21ududu 150,189.44 Particle/L HAZLENAAINATET AIIMITNIY

147,449.46 Particle/L MUE1AU HanIaagla 1

S 300,000.00

B 232,982.85

©

i

S 200,000.00 § 13258000

4&; | ¥

=

[

(V]

(Y]

(=

o

o 100,000.00

@

Q

g ) W b

[ 9 /, [

] L |

o 0.00 oo lededoloto]

5 01 100

Particle Diameter (um)

~-usntlu Uan. nezuead ——usnlswerviansann @usnwefivea ~>usnaaaUszUl ~-usnadawatdn - uenasalw

31 1 mansznedvesvinauazanutuduveseymaluguy

'
S o

k2
Particle Number Concentration and Size Distribution fﬁmuﬂmuﬁummmi ﬁﬂkﬂ

1 |FPage Juil 8 Mueneu 2566 a unInerdemaluladasuns



M3UsERATINTTLAUNR MuasIsugumans emansuazimalulad assi 2

2™ National Conference on Public Health, Science and Technology 2023
waziiorinI LN IeIIna1 WU mgmﬂﬁmiﬂimwﬁamnﬁqw Tud Taem595195
WU UFIUTN AR U 209,359 Particles/L 399890 WD 52 Tuam 595105 v U ug1ad
AU 192,354 Particles/L 2 Tu9m595193UnA%29110 aand it 187.917 Particles/L 11ag

2 Tu9M595193UnAT 1091 AT 186,207 Particles/L ANE1AY taAgnagii 2

3 300,000.00

i)

£ - 209,359.62
© /

o

&

c 200,000.00 r 139,599.02
Re] |

=]

© 95,005.17
£

[

[J]

< r 45,136.59
S 100,000.00 5,136
(V] \i

B

()]

0

S

2

P 0.00

g 0.1 1 10 100
& Particle Diameter (um)

© 07.00-09.00 u. 09.00-11.00 u. =*= 13.00-15.00 wu. 15.00-17.00 u.

511 2 m3nszaeiivesvanazaNuduTUYeso YA luguuy

Particle Number Concentration and Size Distribution 31UNAINEINIAINTANY

3.2 ANNANUUVDIDYNABDY Mass Concentration

3.2.1 Anududuveseynalugiuuy Environmental Parameters
b v
wamﬁmiwﬁmmu,ei’l'wﬁ'ummmgmﬂslu Environmental Parameters fﬁ’muﬂmuﬁu‘ﬂ
WinsAne 3nmsasaviadiuannududuveseynia TSP, PM,, PM,, PM, ,, PM, uaz PM,_, .
1T A A 9y 9 A A A a @ 4
wun Ju5naanududumasues TSP galiga uaznuwnigausnauuenuenily dan. wezuoaa
ANUANTY 212.87 HEAMBTUDA ANVTVUIY 154.88 pg/m? HLEAABINAIE ANVTNTY 143.04 pg/m?

nenana1ndszl anududu 139.92 pg/m? tentiasa vl anudiudu 119.82 pg/m® nazuenIsaneruia

NFUNW ANVANIY 117.06 pg/m? MR 1dagnagli 3

ur|Page Juil 8 Mueneu 2566 a unInerdemaluladasuns



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

450.00

21287

400.00

143.04

350.00

300.00

250.00

119.82

200.00

150,00
100.00
50.00
0.00

Concentration (ug/m?)

117.06
154,88
113992

8241

—— 59.82

~ - @
~ 3 &
- )
§ 87837 8 % ¥ q
B 55 2 HE e =
il g o 5 e 2, oo s B 7 4 e
1 B < v 8 g n o5 @ @ o 9 @ o S =
B - e & @ § g R oo o @
T g R 7 7
il masces HERDEN
TSP PM10 PM4 PM2.5 PM1 PMcoarse
m usnla em. wmezuasd @ usnlsawsnnangann @ usnneiluea ugnaamlszih  musnARIwanth @ uonvasald

'
A o

v 9
gﬂﬁ 3 ﬂmmﬁ’u%’ummaumﬂﬂlugﬂuuu Environmental Parameters ﬁmuﬂmuﬁuﬂmmiﬁﬂm

LLZ’I&Lﬁﬂ‘Vﬁﬂﬁflﬁ!,mﬂﬂnJ‘ﬁ’NL’m"lﬁ"lﬂﬁﬁﬂHT i]1ﬂﬂﬁﬂiiﬂijﬂﬂ‘%ﬂ"lmﬂ’nm%jiﬂgl}uﬂlﬂﬂ

'
=1

aYIA TSP, PM,,, PM,, PM, ., PM, ttag PM_, . WU Hf5inaanududumasues TSP gaiiga uag
A 3 ] 1 9y 9y 9 A 3

WUNINNF THINITVTIVIHU U USIUTT AT NTU 151.80 pg/m? 59909 INUNF THINI595195
] 1 < Yy Y o a 1 Y 9

HHUWHUBIUGU ANUVNUUY 168.91 pg/m? %72 109N1595195UNABINLIY ANUINYU 140.01 pg/m?

o aa 9 Yy 9 o (% {
Llag"]ﬂillﬂﬂ'lﬁ]i'lﬂiﬂﬂﬁ"]ﬂ\u"]ﬂ ANUUNUY 134.25 pg/m® AUa1AU !lﬁﬂ\iﬂ\igﬂﬁ 4

o o
et oo
B &
300.00 - —
! (e}
3 g
250.00 - 3
£ 20000
cl
5
S 150.00
j =
g >
= — o M~ =)
g 100.00 7o o S 2 =
U EFoaara L Craa
LI . o~ : o — = 0 [3a)
50.00 ®.2 AR AN T EER=E B
0.00 | . = .
7.00-9.00 u. 9.00-11.00 . 13.00-15.00 u. 15.00-17.00 u.

B TSP @ PM10 g PM4 PM25 g PM1 g Pmcoarse

51U 4 anduduveseynialugilun Environmental Parameters $1UnA 0439192191013 f0 17

148[Page Tul 8 Augreu 2566 a1 univendewaluladasund



M3UsERATINTTLAUNR MuasIsugumans emansuazimalulad assi 2

2" National Conference on Public Health, Science and Technology 2023
3.2.2 anududuvesoyninlugiiuy Occupational Parameters

a o o
HamsunszHANmdutuveseynnlugiuy Occupational Parameters $1UNATN

X A, = v A Y 9 .
HuNMInIsAne1 31nn13asvialSuran 1 uduue991A1A Inhalable dust, Thoracic dust 1A g

. 1A @ Yy 9 = A &
Respirable dust WU JU5wrmanududuimaeuss Inhalable dust ganga uazwouinuenilu dan.
4 { a

1ABZUDAA AU 160.62 pg/m® 509ABNLNLIAMOTUDA ANMYNTY 125.49 pg/m’ LLEAADA
Usz1h Anududu 105.49 pg/m® non T3ane1u1angunn ANUATNTY 100.72 pg/m® 1en¥as0 1i

AN 95.00 pg/m? HAZHENATINA T ANMTUTY 90.11 pg/m® ANAIAY LAAIAIFLN 5

350.00

160.62

300.00

250.00

200.00

95.00
94.40

90.11

150.00

100.00 H i
b ' - . .
0.00

Inhalable Thoracic Respirable

— 12549

——————105.49

Concentration (ug/m?)
100.72

68.66
62.04
83

o <

muenduy dan. wezueas W Lmn‘[nwmmansﬂamw ugninaines uonaaadizln W uoneRIwaNTsY M usniaTnW

H 8205
———1 66.78
61.16
62.85
5219
- 5927
— 4383
3.75
6.

a ) . o A Ao =
E‘IJ‘VI 5 ﬂ'JTJJLGUiJsUuelIﬂQ@HﬂTﬂﬂlug‘ll!,!‘ﬂll Occupatlonal Parameters 3LUNATUNUNNINITANEN

Llﬁ&ﬁﬂﬁ”lf‘ﬂi‘ﬁuluf‘lﬁﬂl‘ﬁ’)\il’lﬁWﬁWﬂﬁﬁﬂHT ﬂTﬂﬂTi@]i’Jﬁ]ijﬂﬂ%M”Iil!ﬂ’ﬂlllslgl’u‘lslju"llﬂ\‘]

91N1A Inhalable dust, Thoracic dust 1ag Respirable dust Wu11 HSunannududumaeo nhalable

[
=

dust gafiga N3 TuansasasUnasrudr anududu 139.77 pg/m® 50909NU AT TNINT5193

[ [ < < ] ]
NUMUUTINTU ANTUVY 130.56 pg/m® H3 THINTITINTHU MU U IUT ANUAYNYY 119.37 pg/m?

1azd 1ans95195UnAY9118 ANuANdU 110.91 pg/m? MUy uaasaagili 6

149 [Page Juil 8 Mueneu 2566 a unInerdemaluladasuns



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

8
&
~ i
300.00 0 r~
3 ~
- i
250.00 2N
2
£ 20000
=
c
S 150.00 -
e o < o
= S~ o =1 )
g 10000 E % g,
(] < .
O o S
50.00 - i
0.00
7.00-9.00 . 9.00-11.00 Y 13.00-15.00 u. 15.00-17.00 .
B 'nhalable [l Thoracic I Respirable
= Y . o ) o =
ETJTI 6 mmmmuﬂmaumﬂiugﬂlmu Occupational Parameters 31LUNAINFIILIDININITANY

d a
33 ENﬂ‘IJﬁgﬂﬂﬂﬁ1ﬂﬁ!ﬂﬂ’lﬂﬂﬂ1ﬁ‘iﬁ1‘iﬁ

1 9 1
2INM5ANYIDYMIATNAAIINNITITINT BT NaNURNIAnET wud eerdsenousigdiu

'
= 1

Tnaiisgmiueu () Wussdlsznougafiga M1y 41.09 %, eonFau (0) W 25.06 % , Fanou
(Si) (M10D 4.97 % , TuTasiau (N) (10D 4.94 % , AaosU (C1) 110U 4.70 % , 0giittion (Al) (ALY
4.69 % , LUATIFIN (Mg) 1171 3.10 % , UAAITEN (Ca) 1M1 2.98 % , 1180 (Fe) 11 2.77 % ,
Unina (Ni) 119U 1.34 % , §9n2d (Zn) 11100 1.30 % , lai@en (Na) im101 1.00 % , Inundigey (K)

[ o 4 1w o w [ {
A 0.78 % tazaod (S) M1 0.58 % aua1ay naaeaagln 7

100.00

80.00

41.09

—
§ 60.00
=
@
5 =
S 40,00 &
20.00 =
=4 o =
o ) (=]
~ N o S | g 5 < g g 2 2
I L 5 b b 3 g 5 ]
0.00 _— | ‘ L [ | =z i — —
C o N Al K Mg Si Ca Fe cl Ni Na S Zn
Element

a J A a
E‘lh’l 7 @Qﬂﬂﬁgﬂau‘ﬁ']ﬂﬂlﬂﬂ%']ﬂﬂ'ﬁﬂ3’]%5

150 [Page Tul 8 Augreu 2566 a1 univendewaluladasund



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

3.4 ANYAUTNITUFIHINIVBBYNA
derhimsanednyaznadauguine1veeyn1AINMIT 193 Unaiuiiinsfngm
Fufudie8190111ARI8NTZATENIBITHA Polycarbonate JTHYMIA 0.8 um 1A 1ZH TatiAToq
Field Emission Scanning Electron Microscope (FE-SEM) W11 2UNIN X Pl Yirdnvazilunsinay

1 1 A 1 ] = ' I a A 1 @ < <
NIUUNI uazgﬂinm"lmmuau Mﬂ']if]guﬂﬂlﬂu@ﬁi% mmmzﬂ'quiauﬂummummmman%mﬂu

1 = 9 v v [ A
"U‘L!'Iﬂslﬂﬂlu HagUNIFOUNUNU Llﬁﬂ\iﬂﬂgﬂ‘ﬂ 8

e

[

31 8 dnvagneduguIngvesynin

151]Page Tul 8 Augreu 2566 a1 univendewaluladasund



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023
4. 9ni5ewa
4.1 MIN3zNMIVBIVINANAZANMTNT UV s YMATUFUIUD Particle Number
Concentration and Size Distribution

a J J 1 1A a a @
wammmiwwsﬁ’ayawmw ﬂigﬂ?ﬂﬁ’JuGlWﬂJu‘ﬁlﬂﬂfﬂ"lﬂﬂ'lﬁ‘ﬂi"lfﬂﬁﬂi!,’lﬂ‘!ulwuﬂ\‘] UNINTTIUA)

A A

Y9IYNINOY 1UFIT 0.25 — 2.53 pm WUMNTNILDIYAIVDIDUNIAVUIA 0.25 pm FINGA NN

9 v o

a o 1 ] 9 =< 9 ~ = d o ~
moduea Tud Tuean159519T HUIUUB I HAANVVNVUNGINANTNTAUNUSD vifSumson W

Y H
A A o

a1y’ TuiiuiyiinsAne) FaaeandeeanUaIUIT8Ved Hatzopoulou® ANUAITATEUAIVDS

~

H 1 Y
YIALazANUTNTUYEIOYNIANTYLIA 0.01 - 1 um MAAIINMITITIVT IUFINGINga uonI N

U Q

' < a ! A & o
HAM3ANBIUDY Hatzopoulou 518411711 ANUITIANIAZ guUglvesoImaluiNuimia1as Wuilade
A 1 A @ Yy 9 Aa
NaawadomslasunlainsnszneaivevinanazANUINIUVDLYMANTIUIA 0.01 - 1 pm
) [ o 1 I 3 1" Aa a o
dusvoymaaenar iueymavinaan vy 10 um awauudgiu Mlveyninviuia
= I A I 1 Y a 1 = ]
0.25 pm FuiluoyMANLVIAGANI 1 um sangszuumuaumeladiuilars Deszdvgean
1 Y a ~ o Yy gj.l o o o éj
1oa uazaawalvinanisuanidasueiniaanad v lvdern1svielaguuazralaiumiinunyy
Sldld a 1 A N o dy
Tagmmzgniiyrivedlsnszuumaaunmiely 51 vovuna lsagianilanes Tsawals wenaini
d’d A Y 1Y J ] d’d
pymanta lumu 10 um dunsangeoioazatelusiame i oymMARTYUIA 5 10 pm @50

grasaaN HazuYUIHADARN BYMANTIVLIA 1 -5 um dwnsagrasaauros nazgeay’

L)

[ A A A 9 o 2 2 A @ v A a
\1‘1!‘1!WﬂigﬂE]‘]J@'IGB‘W1/]l,ﬂEJ’JGUﬂﬂﬂ‘]Jﬂ'lﬁli'li]i‘]Jil’Jmulwuﬂﬁ FINNITIUTUATDUNIANLINADIN

U

nmsarendulszdiedranani@eslild adstinsauldelasaifessuszuumaudumeland

Usz@NEn g 15 ¥iinn N9s

4.2 AN duvaseymalugiluuy Particle Mass Concentration
= = Yy 9 A A a a
nnmsanfsnuanudutumasvesoymaiifannmsesesuina trlues luglduouy

Environment Parameters 1@t TSP, PM,,, PM,, PM, ,, PM, 1la¢ PM____. WU31 HANududuniaoves

coarse

. o ] A l < :
TSP gafiga luda Tuanisesasnuiudunegrudaz rudu tazanududuniovosoynin
Tu 3 SINETRY Occupational Parameters 1@ Inhalable dust, Thoracic dust (L& Respirable dust W1 oR

=~ Yy 9 ~ A v 1 3}1 1 FY 1 <

nﬂ‘%mmmmmmumaﬂmm Inhalable dust qmnga slu“lf’ﬂl]\1ﬂTiﬂ’iWi’ﬁuﬂluu‘ﬂﬁf’NWﬂm%ﬂf’NLEJL!
F4 ]

[ A A o

' = dy A o o =2 ' & I A
UAYINU YONINY LHDITINITTMUNAINNUNTIINMTANYT WU wantly ﬂmn. [PBDZUDARA UAITY

Y 9 ot = ' o

= Y v 9 A ~ o 7w A
FINUVURAYUDIDUMAGING A ﬁNﬂan“lm"ummmmsuumaamaqwmﬂ Panuaunusnulsuason

q
k4 '

¥ ' ' A A o =
ﬁilJJﬁ]i‘lulmaz‘]ﬂ\‘lﬂa"ILL’GZWHVW]"Iﬂ"IiﬂﬂH”I

152[Page Jufl 8 fugiew 2566  univendemaluladasund



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023
A o =} 1 1 2 Y
wevimanfSeumeuamnasgiuduazessluusseme mulsemaauznIIuMIguaaon
LHIIIARLTUN 10 (W.7. 2538) 1At uanIasguduaze0In1ouene1A1T 1UTLE1I0IAITHIIY
o @ dy = Yy 9 A 1w = Yy 9 A
8 ¥ 119 a9l Usunannudutumasduazood TSP 1A 330 pg/m? USmaanudnvunasdu
az003 PM,, 1M101 120 pg/m? taz i uaanududwnaoduazeod PM,, tM18U 50 pg/m® Wun
) A ¥ A a
Ysmnuanududumdeduazooans TSP, PM,, ag PM, ; Tunnuens1ns Iluas wadiosunasswdn
1 Aa 1 o A o ~ o J v w1 <]
Lifuammnasgiudivue uazioiimafSeufounuaasgiumsdudaduazessvuiamn
v A Y A A o w Yy 9 IS
AMusEMANIUAITANTHAZANATOITINY (503 IATINAANWVVTUVDITITIANOUATIY W.A. 2560
v Y
It mumnasgiumssuduigoynianasaszezinainsinu 8 ¥1lus aell Usmmanududu
mﬁaaqmﬂ Inhalable dust {110V 15 mg/m? I8¢ Respirable dust W0 5 mg/m? wu Ysumanw
Yy 9 = . A a
i[uduIndeoYn1A Inhalable dust 1A g Respirable dust 1unNon15195 lluas ualiounss1wdun
lipuamasguimua’

v
v

v - X 2 H l '
nadl YSuannududuae TSP ag Inhalable dust ¥uiluoynianivuialuginit 10 um

A =2 o [

v < [ o @ {0 1 @ 1A
W‘]J?Tflﬂ’NiJLEISJJ‘JJVIﬁ'Qﬁﬂ cm”hmmwu‘ﬁ °]Jf‘nﬁﬂﬁ%ﬁ]1ﬂ@n@uﬂWﬂﬁﬁ’JuiﬁﬂJf‘liﬁﬂﬂﬂﬁ’ﬂ@ﬁ‘ﬂ‘l«l"lﬂ 0.25 pm

U 9

1199119109 A1A TSP 11ag Inhalable dust UN15ALAUAININ BAANITTINNGUANVRIDYN AT
ussems i lnasedion1dlumsasiviaeumoynia TSP uaz Inhalable dust 1Ag<
) [ o v W = 9 1A A Y 9 A
AMIUMITUTUNTOYAIA TSP 118 g Inhalable dust DIuNILWUNTUTIMANWVNTUIRGY
" Aa [ ° [ o Y I ) 1 T o
Timuswnasgudinua semssududaeymailulsedramnsadwansznudesanie Tagild

mamsszmenedseszuulszamiuanuianvesstane dawalial ayn uazaeinan1sseA Ao

[ A a IS o 1
uazonery 59w ldeeynia PM,, Manududugesesaan Ianuiluduaseaoguainlasaziing

U

szuumaaumgladmdaeuazanazaveglugeavioea shlimsiavvesilesanas melednn

A ' ! Y a a 9
WiHeed1e uazne lvina lsaszuumuauriela

d
4.3 3520 UFIAVRBUMA

= J

1MNMIAnEIeIAlIZNaUTIgVEIaYNIA WU JUHTROULSHNNMYI19s Iuasauso

[
=1

v v W A d 4 A ~ 1T o A 9.
iUﬁiJWﬁ@igﬂ?ﬂ‘VliJ’ﬂﬂﬂ‘]Jﬁ%ﬂ’f)‘]_l‘mﬁ]ﬂﬁﬂﬂu (@) ‘luﬂimmqa IﬂEJ?JLL‘HTC‘Nﬂ%umﬂﬁ]”lﬂﬂﬁm”l“h’ill‘iﬂ

Tiawyselveuniotsud adananiznuaegunIn enmsueuianssaudfueendau i Tena

9
v o 1 1

Mmlinalsavasa@ondl NIZUNADONTIIU DNNITIAIHAADTZUUMUAUMI] T2UUaDAADN
o dyw 4 A A ~ 1 1 9 1

uazraly uennnlidainuesnlszneusiariandu q Ne1adswansznuaogumw laun lulasou (N)

{ v o a I o a o aa . (Y

Aa1sasiudlnvesndiaunaieilu No, M liiadeadniay Faneu (Si) 811815935 IUAINY

a I o a [ 4 a A Aa
onFUnNaItlu SiO, ﬂ11ﬁllﬂﬂﬂ15§$ﬂ18lﬁﬂﬂﬁ@Lﬁi’)uw'Nﬂllﬁgﬁgﬂﬂcﬂ"lﬁlﬂu‘ﬁ"lﬂhl’ﬂ W%ﬂlﬂ@ljﬁﬂ

153[Page Jufl 8 fugiew 2566  univendemaluladasund



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023
(% dy [ =3 4 v A = I o o 4
NavAANdNITULIDIN ﬁ’JﬂJ1ﬂﬂﬂ®ﬁﬂﬂi$ﬂﬂﬂﬁ1ﬂ16ﬁ$‘ﬁﬂﬂ amnimsazauidudiviuunersrii 1y

a A [ a 9 4 ~ = o A
LﬂﬂI'ﬁ‘ﬂlﬂﬂ'ﬂﬂ‘UiﬂU‘UWN!ﬂHWT&Jiﬂ‘lﬂ Tageenilsenou FIENWUINNITANE FIWITOIULUNDUNIAN
Y

NAVINUNAIANIAA o AT
9 1 a
- 519 JuusseMme 1aun eendou (0) waz luTasou (N)
¥ a 1 4 a a [ 4
- mawn Indiaemas 1aun msveu (0), finha (N, uuntiden (Mg), Falas (S)
¥ 4 1 U
- m3en Imiihiurasau laun danzd (zn)
Y 1 = Y <3 Aaa .
- MIITAVBIFRIONATNE Joide laun 11an (Fe) uazdanau (Si)

= 9 Y = 4 Y A 10
"Nf’fﬂﬂﬂa@\‘]ﬂiJﬂﬁﬁﬂ‘]slTENﬂ‘]Ji%ﬂ@‘]JGUB\‘idua$99ﬂ1u91ﬂ1ﬁﬁu1ﬂ$m‘ﬂa’.}ﬂ 9. U3 9. d3van

4.4 TUFIUINNVBIBUMNA

[ [ a { a 9 1 @
aﬂ‘]slill%‘VlNﬁ'mjpu’N]fJ'IGU’rN’O‘la!ﬂ1ﬂﬁlﬂﬂ%1ﬂﬂﬁ%i1%ﬁ ﬁmmﬂzﬁmimmqmummaumﬂ

1 1 1A { [ I~ a . a @ [ 9
sanundvnalvgfganlszana 1 pm daiuilueymariia PM, Foymastaninandnnsoming

Y

519018 MUTTVUMAAUIe 10 wazinamsanasaundIua1g  voeseuumaaurielaiuana1eny

AWIUIAVDIBYNIA TAsoUNIANTINITTINAINUYUIA 2.5 - 5 pum W30 TaiiAY 10 pm awsoidg

A I v = Y 1 A ] Y A
naonaudoy AN UASDUNANNUYUIALANNIT 0.02 pm TINITDAAFUVIFNTESUTADANIUIT UL DA

Hosluilearingsiane’”

5. a31
= A a 1A @ P~ 2 o &
NMIANYIDYNIANAADINNITIIING WU UMINTLYAIZINVUIA 0.25 pm FITAIN U
J < { { a0
Auazeosvinadn Tuvazinuanududuoyninved TSP 1ag Inhalable dust gaiiga Tasliagelu

1 A & s R Y [y A o
391381 07.00 — 09.00 U. taz luuTnaenty Uan. inezveoan sedeanassnudSuusondwos v

o

[

' Ay A v = g o 4 I s U ]
FRIAWATAUNAINE1 DANITINUITINamMIvew 1Wuesnlszneusigaiulvgueseynin uaaa
Y < ' A a X 1 ] ' Aa ]
TruneymannavuluussnmeadIulgunns s lagmnizyaninIsesTvuILLY
Feoymananandmsadgszuumauaunelataz dawansznuaogunmuesdilszneue1Fw

v esesld

6. UDlAUDIUL

6.1 votauanuzluandsuoa i

=

= < o ' A Aa { =\ a
7.1.1 ﬂ'ﬁllﬂ'lilﬂﬂ@l’JfJEJ'l\?'ﬁ]'lﬂ'lﬁﬁ%’f)'lﬂﬂ'lflﬁluwu‘ﬂﬂﬂ ﬂuliJiJiJﬁWHVI'N’EJ'Iﬂ'Iﬁ%'Iﬂ

A R 1

MYUDN N ﬁﬂ‘hﬂﬂ’ﬂhlmﬂﬁN"U’ENﬂWiﬂi$%WEJGT’JLLQZﬂ’JHJ!"ﬁ}ﬂJ"IQJIuGIJfNE)HﬂTﬂ SEHINOINATLD1ALAY

¥ < [ [l . 1 o A A 1 o
@"|ﬂ1ﬂﬁuﬁmum%n%smfNum ‘%QﬁﬁﬂTWLL’Jﬂ'g@N UAZUHAINUUANANHNINDINIALANA NN U

154[Page Juil 8 fueneu 2566 a wnIngdewmeluladgsuns



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2
2" National Conference on Public Health, Science and Technology 2023

= =2 v 9 tg o J a < = & @
7.1.2 M5UMSANEITIEAUANUFUTUNNS NANI9aN LazaNEIaN Fuuifdy

NondinadoanbuzMINTzes ANTUTY 03flsznousig e dugIuing1veseyma

= Z}_, dyalaw nm Yya ~ a 42 A
7.1.3 msany lunsall W’Jﬁ]Elvl,llvl,ﬂ‘Wiﬂiil!1@‘L‘gﬂ1ﬂ‘1/]’i]15]Lﬂﬂﬂluu@ﬂmu@ﬂ1ﬂﬂﬁﬂi1ﬁ]5

R =

v 1 H Y k4 1
U S IMIsAAT grousn saudaurasiuiueyninoug Norunatuluiuiszninemsanm

u

v
v o

9 '
ﬂ\‘luuﬂﬂ‘1]EJLﬁaWﬁﬂ’JﬁﬁWﬂ']ﬁﬁﬂHHWMﬂiJ

Y
6.2 UBIAHDUUTDINNITNADDY
Y = = = J 4 o a
7.2.1 Rjﬂi%ﬂ’f)‘UE)']GHW‘UiL’Jﬂ!%31%ivl‘V\lL!,ﬂ\‘]ﬂ’)ﬁiJﬂWiﬁ?llﬂlﬁQﬂﬂiﬂ!ﬂ@Qﬂu‘iz‘U“]J‘ﬂNLﬂu
A A a a ] Y A < ydy a
WWEJii]VI?JTJi%E‘T‘V]TJﬂWW’QQ U ¥UINTIN NS NAWITANTDIDYNIAVUIALAN iﬂﬂﬂ1§LNTll‘ViiJLG]5’E]LWEN
7 = = A = A a
T0YUA NITNUIDUBUUTNUATYN FIVINDUNIADU €] NUINNUHNIDUU
] A A 9 = U a
7.2.2 UGN UNNYIVD ﬂ’Ji‘JJiJW]iﬂ"lﬁalufniﬂ’J‘Uﬂllfﬂi‘ﬂﬁf]fJiJﬁW’H“VIN’EJTﬂTﬁiﬂﬂ
1 l-ﬂ' Y a a 1 Y 1 A 1 é [
PIUNIHUL 1FU NITATIVTOUTONTAUTMTAITITUL © UINIUNDULVIPGUIDNIGTD Gm%z”lumwa
9
ﬂi%ﬂﬂﬁﬂﬂ\‘]ﬁjﬁﬂﬂﬁﬁl!ﬁgﬂ”li’i]ﬁﬁ]ﬁﬂuﬁj’ﬂﬂﬂuu ﬂ']i@]ﬁ”ﬁ]’Jﬂﬂ?ﬂﬁ?ﬁj’wig‘ﬂ‘U’Jﬂﬂ’)"lllﬁ‘ﬂllﬁﬂ uag
1 a P 9 [
mm‘muiﬂuwmuﬂu@‘n%waNm’dzmwmmu
= a & Y a A A Y A A
7.2.3 ATUNITAAAITAATIVIANANHNINDINHA mmzuummmmauiummmmm

Yy 9 a 1 o i o a '
mmuqqmummmgmmwuﬂ Lﬁﬁ)ﬂ%uuﬂWiﬂﬂUﬂN@]ﬁ]Ulﬂ

7. naanssudszmea
&

a d av @ J a A I av [ o
IMNYIFTAT IVYUATUIANTTY LUAZNDINUTUTTUINGIFTAT JUUASUIANTIN (‘i’l"i’diﬂi\?ﬂ1§ NRISS

a

UPANYUNITIVNINNUWIINeIaenA TuTaggsuis, d1InNUANLAITUNTAUTY

Q Q

e

U

=

179351)

19NE591904

[ 1] Pollution Control Department. ( 2020, May 15) . Thailand State of Pollution Report 2015.
https://www.pcd.go.th/publication/3649 (In Thai)

[ 2] Department of Environmental Quality Promotion. ( 2015, January 16) . Air Pollution.
https://datacenter.degp.go.th/knowledge/01MF/WaNEN1901N1#/ (In Thai)

[3] Department of Land Transport. (2022). Number of Vehicle Registered in Nakhon Ratchasima Province
2021. https://web.dlt.go.th/statistics/ (In Thai)

155[FPage Jufl 8 fugiew 2566  univendemaluladasund



N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

[4] Pollution Control Department. (2022). Air Quality Index. http://air4thai.pcd.go.th/webV2/aqi_info.php
(In Thai)

[5] Chayaporn Pheutfoo & Dr.Surat Bualert. (2015). Size Distribution of Ambient Nanosized Particulate
Matters in Urban Area: Bangkok.
https://ph02.tci- thaijo.org/index.php/gskku/ article/view/30956/26690 (In Thai)

[6] Hatzopoulou, M., Weichenthal, S., Dugum, H., Pickett, G., Miranda-Moreno, L. F., Kulka, R., Andersen,
R. E., & Goldberg, M. S. (2012). The impact of traffic volume, composition, and road geometry

on personal air pollution exposures among cyclists in Montreal, Canada. Journal of Exposure Science
and Environmental Epidemiology, 23(1), 46-51. https://doi.org/10.1038/jes.2012.85

[7] Martin Gerardo Rodriguez, et al. (2019). A study of dust airborne particles collected by vehicular traffic
from the atmosphere of southern megalopolis Mexico City. Journal of Wood Science volume 66,
https://doi.org/10.1186/s40068-019-0143-3

[8] Metta Kengchuwong. (2021). Study on Particulate Matter in Ambient Air and Impacts to People in
Urban Area of Maha Sarakham Municipality.
http://research.rmu.ac.th/rdi- mis//upload/fullreport/1607006747.pdf (In Thai)

[9] Pakpong Pochanart. (2016). Air Pollution Problems in Major Cities of Thailand: A Case Study of
Bangkok, Chiang Mai and Rayong. JOURNAL OF ENVIRONMENTAL MANAGEMENT, 12(1),
114-133. https://s002.tci-thaijo.org/index.php/JEM/article/view/47808 (In Thai)

[10] Warawood Duangsiril, Somboon Prasongchanl & Nicha Prasongchan. (2018). Composition of
Aerosol Particles in the Air on Thala Laung Road Muang District, Songkhla Province. Journal of
Rajamangala University of Technology Krungthep, 12(2), 26-39.
https://ph02.tci-thaijo.org/index.php/rmutk/article/download/142468/117104/449801 (In Thai)

[11] Zou, L. Y., & Hooper, M. A. (1997). Size-resolved airborne particles and their morphology in Central
Jakarta. Atmospheric Environment, 31(8), 1167-1172.

https://doi.org/10.1016/S1352-2310(96)00307-X

156 [Fage Jufl 8 fugiew 2566  univendemaluladasund


http://air4thai.pcd.go.th/webV2/aqi_info.php
https://so02.tci-thaijo.org/index.php/JEM/article/view/47808
https://doi.org/10.1016/S1352-2310(96)00307-X

N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

wansznuanaNuulsdsivammerma uazmsneUaHeIVOBNHAINS

NAANZHA 1NN

e

= 1 &

sulwA anmgy' Tudim Dasasnua’ gassan Uszaininna’

o

unAnLe

Y v
=2 [

A a A a I 1 Y a
maslasuulasammgioimanmnayunilan Wuauwgne linannumlsisiuanmeinia
1 9 g’; 9 a % A 9 U "
dawanIznuratsa Iy Naluauasygne dan uazaaunaasy Tasmmizlsesiningulszuig wu

Yo Y o & ) Y ] A 1 1 1 v o Y
INHATNT ulﬂiﬂwaﬂﬁgﬂﬂﬂ']\?ﬁﬁﬁ NNDDY ﬂuﬂu@@\ich’iﬂ'J’]iJG]f’Jleﬁﬁ@f)fJ'Nli\iﬂ’JuGlu MsUsuaIniu

[ [}

a v Y a dy 9 Y a 4 9 =
NITHARN LlagﬂUTNﬂa@ﬂﬂﬂWTquﬂWW J1U7 Elullﬂlql\uuuﬂTi?Lﬂ51$WL!u31uNﬂ15lﬂaﬂul!ﬂaﬂ uag

ANUTUSIUANINDINMA HANTENUMITHAANZUAIAON NTADUVTUDIVOINHATNIABNANTZNUN

k4 1
= [ A A

~ X o o 1w @ SR g a ° o Y
m@ﬁu T]Tﬂ?iﬁﬂ‘]%ﬂcluﬂuﬂﬂﬁﬁllﬁﬂ WHIALNYIYITU Gﬁ\‘llﬂu‘wu%wﬁﬁﬂgﬂaW]@ﬂﬁWﬂﬂﬂﬂ\?ﬂimﬂﬁi%

e

a a a a 1 o U [ <] @
pyagatouIngnnaniiigaiiouineivavdn saudumsinudeyasnmsdunalinyasng lu

Y
=<

£ ] v
WunduIu 114 a5250u wamsiny1 o sunenaudnluud Tduguuglmaegiu nyasns

Y = v YR 9 X 9 ' o A X
Yy 97 Nﬂ?iﬁﬂgﬂﬁﬂ’ﬂﬂi@u’q{lﬂlu azsnyas 94 nmmuﬂtymumQﬁ@gizmm‘wmm INHATINT

Y
[ A =X

9 A 9 o v a A 9 A YA o o v W A
I080Y 89 @]ﬂﬂﬁuﬂﬂjﬂﬂmuﬂﬁi%ﬁﬁf‘lﬁ]ﬂﬁﬁiW‘b’iﬂﬂﬂlu UINGNTD80T 3 ﬂi%?ﬁﬁﬁﬂﬁ”liﬂ"lﬂﬂﬁ@]gwsﬁ

QU

2
A o

a'{ 1 Y = 1 =\ dy a 1 %,’
GﬂiJﬂahlﬂﬂﬁE]’E]ﬂi]Wﬁ L‘HﬁWUTI'IGlWiJﬂ’J'IﬂJLﬁ'EJ\‘IG]’E]’LjﬂJﬂ'IWLﬂHGliﬂi uazﬂamﬁﬂmﬂauiuﬂu UHAIU

o 9.

g 1 (Y] (= Y A @ @ 1 A I o A YA 1
UINUVU LﬂB@Iiﬂiﬁ’luiﬁifgfJ\‘]thiJLLu’JVINL!ﬂﬂﬂJUWT m@msﬂsumamwwu@umm% NIouaIU

=

v v v v
LﬂEJ’JGIQJ}@\‘]GI,L!ﬂ'li’s’f\u’s’fiMﬂ?ilﬁu’E]LL‘L!’J‘V]'Nﬂ'liﬂiﬂ@l’)ﬁﬂ’ill1$ﬁ3J°I/NGI,U@%}'IUﬂ’NiJ3JUﬂ\ﬂl’ENWﬁwﬁﬁ‘ﬂf
1 1 9 Y (% 1 1 1 ~
ﬁﬁNﬁTﬂﬂ@]iQ@]@iTﬂqﬂlﬂHﬁﬁﬂﬁ LLﬁ%iuﬂTuﬂ'ﬂNﬂﬁﬂﬂﬂﬂﬂﬂqmﬂTW!ﬂE@iﬂi!Gb’u NITENLETUY
Aa ' a & o a ¥ 4 a
LL‘L!’J‘Vﬂ\?ﬂTi‘]JQ'UG]‘V]'I\‘lﬂWﬁLﬂ‘H@ﬁ/]@ (GAP) Llﬁ&’ﬁﬁlﬁiﬂﬂWiﬂuv\JﬂiWﬂWﬂiﬂu Lla$u1lﬁﬂlﬁiﬂﬁ%}1\1
v A (% P~ a é’
anuasalumssuvvenuransznunvznavu lusuing
mangy
[ Y a °
fﬂiﬂ‘i‘ﬂ@’), ﬂ’)'liJlLﬂi‘]J‘i'Juﬁﬂ'lW@'lﬂWﬁ, INHATNITHNANSHIDIADN

={ida nangasinermansunninda avussugmaasilszgnadmiunsnyasiazdaunadon
AUIATHIANAAS UMINGOINBATNAAT 50 DUUIWIIFIIY HYNDIAGID IVATYINT NTANHA

10900 thanachot.d@ku.th

157[Page Jufl 8 fugiew 2566  univendemaluladasund



M3UsERATINTTLAUNR MuasIsugumans emansuazimalulad assi 2

2 National Conference on Public Health, Science and Technology 2023
*594MANTINGG MAIFUATHIANAASINHAT LAZNTNINT AUTIATHTAART
YN UABATANTAT 50 DU
NUAFNY LUNAIAG LUAIATAT NFIUNWA 10900 fecoknv@ku.ac.th
*309PNAAT1158 MAIYUATHINAASINBAT LAZNTWEINT AULIATHANEAS

PHINBUNHATATNS 50 DUU

\111\!3\‘]?;’{”3114 HYWNATIRYI L‘llﬂ{ﬂﬂﬁﬁjﬂi AFIUNN 10900 suwanna.p@ku.th

158 FPage Juil 8 fugieu 2566 a uninendumaluladasus


mailto:suwanna.p@ku.th

N5UsYYAMINITTLAUYA AuasIsaumans Inenmansuavinalulad assi 2

2" National Conference on Public Health, Science and Technology 2023

Impact of Climate Variability and Responsibility of Cauliflower Farmers

Thanachot Deemeehan' Kampanat Vijitsrikamol2 Suwanna Praneetvatakul’
Abstract

Climate change is occurring globally. Which causes Climate Variability to negatively impact
multiple sectors such as economic, social, and environmental. Particularly farmers are affected directly and
indirectly. They need to enhance production adaptation and health security. This study aims to analyze
climate trends and variability, impacted cauliflower production, and farmer's responses. Study in Lomsak
district of Phetchabun province this cauliflower supply is mostly in Thailand. Climate data were employed
from the Lomsak weather station and farmers surveyed 114 households. The result shows that Lomsak
district has an increase in temperature and cauliflower farmers perceive an increase in temperature of 97 %,
94 % perceive to pest increase and 89 % of Cauliflower farmers increase pesticide use to protect their
cauliflower. At least — 3 % have IPM management. These negative impacts on farmers' health and increase
environmental contamination. Many farmers do not have technical or sustainable adaptation to deal with
threats. Governance, stakeholders, or authors should enhance the adaptation pathway which protects
the yield of this direct effect on farmers' income and health. Promote Good Agricultural Practices and extend

soil and water conservation toward potential deal with climate impact in the future.
Keyword

Adaptation, Climate Variability, Cauliflower Farmers
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Preliminary Biological activities of crude extract from leaves of

Strobilanthes nivea Craib

Panida Suebchompoo1 Mullika Teerakun’ Anupong Tankrathok’ Piyachat Wiriyaampaiwong”
Abstract

Niamhom (Strobilanthes nivea Craib) belongs to the family Acanthaceae. It is a native plant
classified as an ancient medicinal plant and has been limited report about its biological activity. Therefore,
this research aims to evaluate the preliminary phytochemicals, antioxidant properties, DAN damage
protection and total phenolic contents from water crude extract of leaves of Niamhom. The extract was
initially tested for phytochemicals using standard protocols. Analysis of antioxidant activities were
investigated by DPPH assay, ABTS assay and FRAP assay. According to the preliminary analysis of the
phytochemical group of crude extract, 4 groups of substances were found: flavonoids, terpenoids, alkaloids
and glycosides. The crude extract of Niamhom leaves had a good level on antioxidant activities with ICy,
values of 15.56 mg/ml (DPPH assay) and 2.66 mg/ml (ABTS assay). The FRAP value was 296.95 + 0.02
uM F e/ g and total phenolic content was 750 = 0.01 pg GAE/g. Furthermore, at concentrations of 10
mg/ml or higher, the crude extract of Niamhom leaves might prevent DNA damage (100 bp DNA Ladder).
Keywords: Strobilanthes nivea Craib, phytochemicals, biological activities, antioxidant activities, DNA
damage protection activity, total phenolic content
'Graduate student, Department of Biotechnology, Faculty of Agricultural Technology, Kalasin University,
E-mail: panidall414@gmail.com
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