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Abstract

Correct consumption of protein, minerals, and water will help the kidneys to remain functioning,
reduce injuries, inflammation and formation of fibrosis. Additionally, controlling cholesterol will help
reduce atherosclerosis and ischemia. Therefore, it can be seen that controlling diet and water intake
in chronic kidney disease patients will help delay the deterioration of the kidney function and slow
down the need for kidney replacement therapy. Nurses have major roles to play in promoting the
patients’ diets and behaviors pertaining to water consumption. These factors will not only help to
delay the onset of kidney degeneration, but will also reduce the occurrence of complications while

promoting a good quality of life for patients with chronic kidney disease

Keywords: dietary and fluid consumption behaviors, chronic kidney disease, nurse’s role
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; o v o . Levey, 2017) Lagn ANTIUNSANTINUN NSRS
Piveavlesatasnin 800 un./Au Iunadeulaiiy Y f

. e Y19nan 91 nwn Sesar 23.86 (Gennari, Hood,
2,700 un./3u ewnsusennlusiulaiiudpeay 30 va4

9 z - i . Greene, Wang & Levey, 2006) gUaelsalnisased
NSUINe vieatuanesudlaeaweseal | _ N S g . ¥
— 9 . fngAnssuni1suslan e visuaziinligndestuay
498N31 300 Wa./9u (Al-Ageel et al,, 2012) @y o . o N
Y & v s ” y TinsanlivvedlsadngssesanyelaisiningUie
AUaelsalasesanlidenisuin vselaanizdienn v ' v

L a4 ¥ e 4o USInABIMTILaZUNTIMNIEEN Se8ay 27 (Heerspink,
UnA AsANTUsENNS 1.5-2 ans/Au Tusiendennis

Y o a v e Navis & Ritz, 2012) @antelsalaisesanluniuau
viuvseluSunadaaizesnteeninund Avsauly v .

e e o o . - Usunadlaienluevig aziinsaiuvedlsawndssey
wrazduvinnuusunadaanieieanunluiunauulIndiy Y

- oo anvine unnndgdaefiTulsulnsmLUS N
8n 500 4aaans (Beerappa & Chandrababu, 2019) : v

Arun 5088 6.17 (Crockell, 2012) NM5USLAABINIS

! < =2 I~ ! ¥ o o
oylsinunisinuiii s mui §00lsn sy ity indeusuazinegisgnisiuazdivan

Insedsdalvgdeiingiinssunis usloomauasth st uaedln annsuiaiu msshiauuaznsiin

filigndes TagnudUaedilinruaunisuslnneims Wina#le (Bellizzi, Calella, Carrero & Fouque, 2018)

Uszianldsiiu nusesay 47 (Bello et al, 2017)  znfiswneanmsdnnmelavniden (Bellizzi et al,, 2016)
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STazYa4lsA 9IN15HAZINISHENIYBILSALAITDSS

Tsalmi3a%s (chronic kidney disease) Mg
aneiilafianuiaunivedlasadne wiensvimig
Fauet 3 1ioutuly Fsenanudeusdasnnuiinundinie
wedasTInevesln anden Jaaniy wisnnany
16 fi§nsin1snsesvata (eGFR) #n91 60 wa./undl/
1.73 p519ns Andedudaus 3 e 3ull Tngens
as2anU lndlmnuiaunfvseliils (Al-Ageel et al.,
2012) n1381uunszozvedlsalaEe SimuA1vesns
nsnseswadln (eGFR) utseoniu 5 svey fall

a A a a a X '

S2es7 1 S3usladanNUdeMIeinTy e
9MIIN15N589909b9 (eGFR) Faflanunfinsoliulu Aa
FANNINUNIDUINNTT 90 UA./UN/ 1.73 M1519UAT

szerdl 2 szeedilafinnnudens wasiidns
n1snsesvadla (eGFR) anas 1éntios Feilrraglutis
60-89 ua./ufl/ 1.73 mrsrauns lussesdi 1 uas 2
vasl5AtinnanTanUeINIsLEnIEIANRn AR
Usues Uaany laun Jasizusunuunn wioeen
o8 vise91aNUN Sidndenunsazlusiuludaane
uennigmunseduationtu () ludongedu i
AnuAulalings Laze1n1sUINIIUAIY (Hildebrand
et al.,, 2010)

szusil 3 svuzfiensinisnseswadla (eGFR)
anasUrunans Jefieeglutag 30-59 ua./unil/ 1.73
asans ennsvadlsalusesiardaaumnnau 1aud
goumds Uannszen fUaeiEud nazunsndeudu 4
feil Ao n1speduunadouanas n1azlafinens uas
lsavaantdonyila (Hildebrand et al., 2010; Ko, Obi,
Tortoricci & Zadeh, 2017; Kabello, Idris, Alhaj, &
Gadour, 2010; Kinsella, Chavrimootoo, Molloy &
Eustace, 2010)

svesd 4 szeziisnansnsoswedls (eGFR) anas
agnann meglugie 15-29 wa/uil/ 1.73 g5
wugtasazilonisaduld endou soumds Budl
9171591 Ta sEAUUIUNA1E Tlale Lay do1n15uau
(Ko, Obi, Tortoricci & Zadeh, 2017; Kinsella,
Chavrimootoo, Molloy & Eustace, 2010)

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 2007 3 Uszduiou Auengu-suAu 2563

svugdl 5 laEoYeszergaVine (End Stage
Renal Failure—ESRD) ifuszesiiladuinan s
A15n509v8ele (eGFR) #1090 15 wa./und/ 1.73
A1TUAT Lﬁmmfwg%Lﬁﬂ%aazdawaﬂszwusiaswU
#na 9 vee319me leun vleduivan giidummus
A dRfiguLss (Ko, Obi, Tortoricci & Zadeh, 2017)
wazneidendunsa %QIusxazﬁﬁﬂaaawalﬁ%’Uﬂﬂs
Srdanaunulagieidlaiinia (Ko, Obi, Tortoricc
& Zadeh, 2017)

msitedelsalateds

1. 8ms1nsnseswedln (Estimated Glomerular
Filtration Rate--eGFR) 1Jun157ndns1A15vaues
Inseituiinane fie 1.73 as1awns Ingialuaudnd
2zdlAn eGFR Uszane 120-130 18./u191/ 1.73 a3 1RT
Fan15A1UI0 eGFR1 (Al-Ageel et al,, 2012) i 2 33
fio

1.1 35983 Cockroft and Gault (Beerappa

& Chandrababu, 2019) 331 eGFR ¥a1nnsAuaa
Am3LeRTuLARELSUT (Creatinine Clearance--CCr)
Fafuramnnfulseny haiing Avp3eshiiu
wasLne fadl

CCr = 72 x AnAsweinuluden (Un./9aa.)
[140-01g W)] x Uwmtings ([Alansy) lunsdiilugnds

q
Thefidunlaangasiugueie 0.85 35ty

o v Y

dmiugUaelsalaFesnAasiefiiu (Creatinine)

I A

A9N 38 WwWagukUasliunn

1.2 35v94 Modification of Diet in Renal
Disease—MDRD (Kutuldegun et al., 2011) 33iAnuans
A1 eGFR a1nfaudsaiesfiu o1y el weil
eGFR=175 x Amsteftuluidan-1.154 x 918-0.203
Tunsdlidugdaliiefdunldangasiuga
#ae 0.742 FBilmanzdmiudiaelsalaEossien
afioRdiulineiivieilasullasnia

2. msnaden ievseiuatietuluden

(Serum Creatinine--SCr) Asta@tiu Wuansflaain




NSHINAYRIMITUTEIANIUTAY wazgndueennia
Jaenz Wolngyde wihilazvililaldanunsady
pstoflusannetaanela J9ili seduasiefiiu
Tudengstu Tnsunfien SCr azhdu 05-1.4 un/ma.
(Lorenzo, 2014)

3. USunalusiulutaang Wunsussdiunig
Vmdivedlslunisnsedusiu Ineunfvrldanunse
arramuUinaldsiuluilaais wiidlewnelnagade
wihflunnsnsesiusiu Savilianunsansianuuiua
Wsiuludaangld Gwmsaldlae 19 Dipstrick test
nsdiftreduumnu Wessenulusivlutiaans
daudt 1+ U videUaeildiduuimanu amamy
Wsavlulaanizdaus 2+ 3ulU uansininnelain
Und nrsesaalusauludaaizainnsansiaannan
Urinary protein/Creatinine ratio &1 léainn1sifiu
Jaanglunaug amuaniaiminnin 500 ua./nsu
waneIlaiinisvinau 20 Reundnseninsialuseiu
vonuslulaansdiiu 24 dalus wneAritldunnnen
300 un./4u wansitlavinauiaunid (Al-Ageel et al.,
2012)

4. P13ANTI9DU 9 LAWA N1IATIAN5IE %30
9an191UENUTAUDNANWAULIUINVDI LA Vi lvinsu
a a ) ° Py a a
avtdgsLnelnunsyinuveslaladaman Unilnazd
AU 10-13 gy, dwsugthelsalasesauns
psanuladivuialdnnin 9 sy, (Martinez et al.,
2011)

NANSENUVDINI2EIN21815959m an1stUAsuLUAY
YBITTUUAI9IUTI19NY

1. ANURAUNRYBIAI5UN BLanlnsaes way
n3A A9 (Beerappa & Chandrababu, 2019)

1.1 @5t ‘Lu@'ﬂaakﬂlméa%’ﬁwmwﬂ
nFuinnsgaydeniiid Iuﬂﬁ@m%mfw i lndinng
Julaanizoanu1d1uIuLIN dnwaiﬁ;j’ﬂwmmﬁﬂé’
dnfudiaelsnlaFessszesiing 4 lagaudeviiiflu
mMstuthesnangeme AN LarA1E

vAule

1.2 ey Tnagvhushfidulsdieussnain
Funvanas liAnlieudslusienie dawaliiin
817136174 7 laun Anudulaings AaginAu vl
Aathviauden waziilane [udy

1.3 Inuna@ey anuanisavesialung
Fulnunaeueonnailaannzazanas winldsuend
Hnaiulnuna@eulusianie wsen1sSudsenudn
waznaldilnunadougs dsmaliiAne1niseine 9
a1uun loua MlamuAndame Inasiiudiasnany
\ogeuuss @eT3n Wudu

1.4 uunfi@ey anuaunsavestalunmsdu
a a o vYal a a
wunfi@eueenmelaanzanad ilvidinnzuundigey
luidongaunasiine1niseng q laun Ju downde
Anuduladiagn L3dndy Mladuindme wila
weaL Wus

1.5 Anuannansn s Lilesannlaviuiiig
Tunisdu lelasinudeeuiiinainnswinaiye s
ponansramemadaanzluguvosuenluie eln
gaydentind Suiliinisdulalasiaudosuanas 1in
amizidealunia uavtine1n1snng 4 loun Uandsuy
gounds wilosdn aduldendeu Weons mela
weouan welaidy 1usu (Moe et al,, 2011)

2. STUUVIADALADABAL I

2.1 pmzanudiulaiings esanlagayde
windl Auanselunstuiuadlodeueansin
semeanas suiliinsdmweniuaslodioy iy
N13nseAUsTUULTY wesllamudu uealaamelsy
(Renin-Angiotensin-Aldosterone System) (Molto,
Roig & Paster, 2012). dawaiﬁﬁﬂasimlm’%’ua%fﬂﬁ
seAuAuaulalings wusesay 45.8 (Fadupin &
Egwu, 2011)

2.2 \savaenidieniila nudanuiulaings
vaondenuwlen uazneliinnizunsndauniasyuy
navaldoauazlaniunl wulsavasniaon wilafu
Saway 21.6 (Hildebrand et al., 2010) A13¥#719
duLan wuseway 17.5 (Hildebrand et al., 2010) way
amzndnilewilavaden wudeway 11.1 (Kinsella,
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Chavrimootoo, Molloy & Eustace, 2010)
3. JEUULGDA

3.1 21glafina1e (anemia) luguae
Tsaladeds nrsvhwindivedlalunisadreoesiuy
Erythropoietin anas (Hildebrand et al., 2010) Wi
Foaunadinisuanda vliidadenunsiiongduas
(Ko, Obi, Tortoricci & Zadeh, 2017) wunglainang
Soway 48 (Mun, et al., 2019)

3.2 Mmwlaeneanie (bleeding tendencies)
ﬁﬂaabdmé@%’qszasﬁw q 1 veundeddlusiene
N dewaviliguieiinanuiiaunilunisyin
wihfivesndaden nsdeuntinilun1ssiudives
\naniden (aggregation) Lazn15a314 platelet factor
Il anaa v ldenudeidn inn1izidensandieann
o) (Molto, Roig & Paster, 2012)

3.3 e iifunusIneAANELTa
Tumsvimihivesnguiwadifinidenundouas ua
nsnoUALBINIEUIUMISNaUEELU A1AuTHdeYits
yiafiuarJazanas iiansianedindeny Javili
fuaedigigiumulusnsnieiias uasfndeldieiu
wuninidedeas 63.1 (Murtaugh et al., 2012)

4. szvumaiumela aruansnsaludui
gonansaneldanas vilansinadlusianie Wuna
TiAnazdvhuen wulddesay 11.14 (National
Kidney Foundation, 2015) waznnizuelaauian
wusoway 65.5 (Molto, Roig & Paster, 2012)

5. STUUMNAURIMS 2 nnsiididedaly
$19me Pl nnzunsndousa o W e1nsaduld
238U WUSwaz 25 (National Kidney Foundation,
2015) 113 wudevaz 43.75 (National Kidney
Foundation, 2015) wonniudveadeiiaalunene
SruausnndehliiAaunaniuboysg q nuldiily
U1n nszimnzemng §11dEn wardnldlng Jse1avi
Titlideneonlumafue s nnuangiaensenly
STUUNMGAUDMNS 5988y 19-32 (Palmer et al,, 2014)

6. sxuulsvam Mnmsilveadeddlusianie
FIUIUNN AINARDTEUUUTTEMEINUAY LazIzuu

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 2007 3 Uszduiou Auengu-suAu 2563

Uszamonluilf samebuil

6.1 svuuUszamdiunan fhelsalnEess

Ao a ' ° P a v
PivawdsAslus19n1Y v liees LdedmalWsTUY
UsramaiunanavinauRaun® dwnaliineinisuan

al 1 = al = 1 = U
Aswy DauNaY VeuATwy 93991TUna1Na19TUL Yo
Laindu wud dleianudnanas Sevaz 15 (Heerspink,
Navis & Ritz, 2012) fiszivaalyeganas Sovaz
63 (Mun, et al., 2019) wenanidamudn fUIgdl
a a ' a A P
noAnssuasuwlas e1suallaineil mein A
duau szAuAuIanmanas nanuiilensean In Ty

a9 LLﬁﬂﬂiﬁﬂ@h (Plantinga et al., 2018)

6.2 szvvlizamdiuvaisiazlszav
Falusid annsilagadenini inveadsAsly
sn1gduIuLn Mnliidudszamaiulaisuay
duuszam fuanuidnuaznisdsnislouasidon
a1 AnuSiveansihdyg aUstamanund ey
FunnlufuaslsalnFessszeraniinefesay 60-80
(Heerspink, Navis & Ritz, 2012) ﬁﬂﬁﬁmmiﬁﬂ
Urnunautanfounion ndruiesouuss iunzas
flonnnsdu WJudu (Plantinga et al, 2018)

7. szuunsegn Lesannlegaydeniily
nMsgANaUNENAAAAS Uiinaumeamaluidoniia
a9t dewaliUiinaneadeuludonanas uasiinig
nsgdun1saiensfosesdeesluufiuiu wadou
\ndeuiieanannszgn tAan1znsEnNTY wazUan
nsggn mawdsuudasesnszgnilulsalaioss Gon
91 Renal osteodystrophy wuamgnszanniulugUae

a

panilsalaisesaseuay 47 (Post et al,, 2010)

o

8. szuviamils wiesannladiuans urochrome
pigment 8an31n31aneldanas ian1sAIveans
yiadvilF e Aty s deuade oy
Tosiuvihautiesas JennsAumuianis wusevay 39.4
waefiARmiTnudsunlas nudesas 20.2 (Plantinga
et al.,, 2018)

9. sruvduiug wud1 gUrewaAnganuin
56U Progesterone azan11uUna vinlilddiseutiou
vivedllianiese ehuglhemareasiisesu Testosterone




§1 WU oYrsiwalaluded YundunElan wayns
LVERUANTION NN SBaY 60.3 (Mun et al., 2019)

UNUINNEIUIANUNISEaLEsungAnssun1suslaag
H PR A o
amsuazuvasdUaelsalaizass

NYANTIUNITUILNABIMNS Muede AanTsy
vidonsnagiilunsiduiinussdr iufeafudnuue
naidensutssmuemsluusiasiio dwsugiaelse
ni3e¥amgnssunisuilnromauasihiigniosiu
wdwrrasnsgaydeniniivedla (Kabello, Idris,
Alhaj & Gadour, 2010; Qi, Ang & Chritensen, 2011)
Mz ivsnzaudmiunismuaunsuilaaems
wazi TwazBundareluil

1. sy fuaslsaladefinsiuusemn
gmsUszaniusiulaluusunaddsings 0.6 wagly
sk 0.8 nda/nn./u vizesilednlal v 2 Foulfe/
ilo viseauszana 6 Yol fu Tnsidonsudsemuain
uwasonsAlilUsAuaand TiuA luena iavan
ony/ln/1 ssdulusiudifaunimgadings
aeflufiasuiumuanudoinisvessisne (Beerappa
& Chandrababu, 2019; Rodriguez et al., 2017) N9
muANIMIUTEANIUSAY Asdaeliilanseduazgn
ndulusiuldd wunissvestusiuludaanizanas

[

Pagrrasnssniauiaznininisinvedles Snvads
annainvesdedsiusnaniy annisinaizgiidle
(Stauffer & Fan, 2014) pgslsfimu fielselniEots
fimuaunsuslaresnsUsziamn TWsumuUInad
AMUA WU 803IN15NTBIVBIRNANAITES 3.8 Ua./
Wi/ 1.73 mauns/d Gaanasdosninguieisy
UsgynuemnslusiuAudiivue Adasnisnsesues
lnanauinde 7.1 wa./u19/ 1.73 msauns/d Tu
finelselnFefsiimuaumssuuseueinsdsziay
Tsiu wudn nmsalivvedlsarngseevanvinetey
ngedldeuauemsUssanlusiu Sevas 27
(Vegter et al., 2012) @1unsavzasnisaiuvedlsa
Whgssezanvnetiadlasesar 40 (Stauffer & Fan,
2014) wazgrevzasnisUidanauwnulalaen Sevas
31 (Clark et al., 2017)

2. 1ndous #a q NMIAUANUIINE NI
\ndeus Azgansyaumunuluiaenidontasvadln
(Rodriguez et al., 2017) uagsilnlaiiAinn1sin1zan
vowpaeealnlududeniluissln (Crockell,
2012) ldmsinaioureadenludeilanity uas
978 annsuIAlULazIeniauvadlala 3esvrae
mnuionveslald (Vegter etal, 2012) fthefinuny
91115UsELANLAN Azdiszauauaulainanas
$9vay 54 (Rodriguez et al., 2017) Snvsdanui it
fiflsziuanuiulafinanasanunsavzasnisiingszey
gavinglvithadls 8-9 U Seeae 65 (Hildebrand et al.,
2010) Fesioluil

2.1 lide Q‘L’leiﬂlmL‘%Ua%’ams%’wizmu
TuuSinatesndn 2 n3u/5u wie vivatll 1fiu 3 Fou
¥/ Tu visewnaeli 1Ay 4/ 5 Feuwn/u (Crockell, 2012)
Immménmmaﬁﬁimﬁwqﬁ Q’ﬂ’wmwﬁmﬁlm Town
E)WM’]S‘U‘JSLJWIL@%ENUEQSG e wed thum Uamiininde
ldnson wew twasu Wudu (Rodriguez et al., 2017;
Viasus et al., 2011)

2.2 Woawln fUhelsalniFesssutssmnu
omsfieaaluuiinuditosndn 8008 un./fu
undsensfiineaneageigUasnsnanides e
Tiuns uamngULUL e Syiemnnd wiad thénau
Fonlnuan Judu (Crockell, 2012; Cupisti et al,,
2018)

2.3 Tnuvawes fiielsalaiseiulsemy
215N lnuwnaweulatulsunaluhiu 2,700 4n./3u
ysenabilly 1AW 10 Fu/dle vsennbi LAY 3 Anwi/du
luseniisgau Inunaeuludengawinndt 5 meEg/
L3 arsensuusemuinuasaldnillnumadengs laun

< a ° a v < v )

AN WNNee uSealed nenraua azdn LWudy BN
AlwunadeuUiunany loun viumwden veslng)
& v U A a v vy & & v

Jusiu uagdniillnunadeudeos lown wiaymy 10usiu
dmTunaldnillnunai@eugs laun yiSeu ndrevey
a1le uvaznaan du uasnalduiagning gnnguLi
iy naldAdlnuva@endiunans laun 15 suy
wzaae dulzan ogu welila (Judu waznaliiind
Tnuna@eudes lawn weaaly e udu (Bellizzi,
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Calella, Carrero & Fouque, 2018; Eckfeldt & Levey,
2017; Molto, Roig & Paster, 2012; Rodriguez et al,,
2017; Stauffer & Fan, 2014)

3. lusfu fthelsalnFesimssulssmuamms
Ussivluslidosnindesas 30 voandanusimun
nIlalaamasoalulsuialnunin 300 UA./TU %30
Suusymuisiuly ol fiu 1 Feulds 1 Fouw/ile
%39 12 Touv1/Tu (Bellizzi et al., 2016; Fadupin
& Egwu, 2011) Fslaaawmesoaduluiusianiid
waselnlnonsaundsemsidlaaanoseags leun
ilodnifniu wdedludniynade liuns e ngd
woswes Wudy undsomsidlesudes Taun e
Uan v dhdudandes disfusidng (Beerappa &
Chandrababu, 2019)

\usu nsauguesitilusiugs agsil
seaulviiuluidenanas ivannisiinn s vasndon
wlas Wiunslwaisutlosiunisuindu nsdnay
wiele wazaunsaglsszanisidenvesla Bellizzi
et al,, 2016)

0. msfani fihelsaladEess shuthuseans
1.5-2805/7u (Viasus et al., 2011; Weckmann et al.,
2018; Fincham, Kagee & Moosa, 2008) lusneiifl
a1 suiNnsedaanveantesnituni AsligUae
AuANUTIaAY Tnsdumnuiinaiaanisd
ponuvesiufoudINUINLNEN 500 Tadans agld
Buusnanhiifitheasnsodliluusias Fu Weckmann

Y

etal,, 2018) wonan udrmsanUsinasihnsluudas
Sudy SsnlluaBinanhune timeRe wastdmn
Yhansausudimnanialusses Yuse HUeAlsiden
Authavern wazwdnidvenispudespuiitindsus
udrunan laud 1us dinau w1 nwl 52t
Ynals! msmmuﬂ%mmﬁﬁmmmsmﬁsmmmsﬁ']
wihflveslalunsiuinesnaingrsnie wazannisiin
A uAUld (Fincham et al., 2008) n1sAauAY
ﬂ%mmﬂ‘;’lE'iuﬁ]smmsmiwvsaaﬂflsqmlﬁwﬂwﬁmaq
lauagyiliguaelasunsirdanaunulatiag

d3d

9
v dﬁl v v a a A
dlelsalaizesadaiinginssumsuslom ens
S Ay o v =~ o & i = v
wagthiilignaes danudndusgrwnniiagdesnis
AIUANEIMTHAU BN I3z ADA ARl LAY
gnszeziavadlsalunisdnglsalatesissuggaring
nslinuiiugUaslsalaeasunediunisuilan
9ImMsuazin dnadengAnssun1suslaneimisuag
WveaUaelsnlaiesilagnss wWeannisiinniie
UNINGOURI 9 MANAINVOUALAT LAz LAY At
uguamdssnseninuaslinudAmyneatunis
daasuligUlsiinginssunisuslnneimisiaziy
gnAesmunzauiiainlldnisvraennudouvedlnns
Hgsnsvimiivesls uagaanisinnizunsndeou
J = vy & oo o
ae 9 wiveliidUlelsalaisealinngguainiia uag
aiudInlaogimngn

&
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Abstract

This article aims to present the concept of utilizing the benefits of the virtual reality approach for

ergonomics evaluation tools and how to use the command or application software design for

ergonomics development. This technology is comfortable, reduces errors, reduces fatigue and improves

efficiencies on the health impact of workers that may occur during the evaluation or experiment.

Moreover, this technology can also be used as the guidelines for the development of the tools and

the potential to enhance a corporate image of modernization for ergonomics evaluation tools.

Keywords: ergonomics, virtual reality, evaluation
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Abstract

Nowadays, the use of pesticides in agriculture is inevitable and has been continuously increasing and
supporting agricultural development; however, pesticide usage may cause exploitation of agricultural
workers. Pesticide usage has, therefore, affected people’s health, both acute and chronic, which can
have mild to severe signs and symptoms. Pesticides accumulate in various organ systems in the body
causing disorders and various diseases, especially cancer. Moreover, pesticides have also resulted in
environmental contamination. These impacts usually result from users’ behaviors, exposure due to
improper handling of pesticides, or exposure to pesticides over an extended period of time. The purpose
of this paper was to investigate the impacts of pesticides and the appropriate uses of pesticides
including (1) behaviors before using pesticides, (2) behaviors while using pesticides, (3) behaviors after
using pesticides, and (4) the overall effects of pesticide usage, and, to offer alternative methods to
control pests rather than using pesticides. Moreover, the findings from this paper may help health
care professionals so these findings can be used to enhance the behaviors of farmers’ pesticides
usage in order for them to know how to use pesticides safely and appropriately, thus, reducing the

negative impacts from pesticides.

Keywords: pesticides using behavior, pesticides, the impacts on health
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Abstract

This article presents the simulated results of rocket flight trajectories in standard atmosphere with
numerical methods, including Runge-Kutta fourth-order Method and Radau Method. These simulations
give agreeable results. After studying various factors such as thrust force, angle of launcher, rocket
size as well as atmospheric factors, the researcher found that altitude and velocity will rise when
the thrust force is increased. The angle of launcher affects movement direction provided that the
distance increases while altitude will be lowered when angle of launcher is reduced. Furthermore, the
altitude of the rocket will be lessened when rocket size is enlarged. The result of adding atmosphere

and altitude of rocket can make the simulation even more precise and reliable.

Keyword: rocket, standard atmosphere, Runge-Kutta fourth-order Method, Radau Method
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Abstract

The great features of nanotechnology are used as Engineered Nanomaterial--ENM, in many industries
to increase the value of products that increase economic growth, including the hiring of workers in
response to demand. This cause and effect action in the environment that ENM exhibits are also detected
in nature. Plant and animal life are absolutely exposed to ENMs. Moreover, the result of ENM’s
exposure in plants and in vivo showed harmful impacts on living things. However, nanotechnology is a
new technology that needs more study about its impact on the environment and health. Including the
effects of long-term exposure that shows clear results about the harmful nature of ENM’s exposure

to humans. In addition, these results will be referred to when designing the regulations and methods

that reduce the harmful impacts of nanotechnology on the environment and health.

Keywords: nanotechnology, engineering nanomaterial, environmental impact, health impact
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Hon1swiivlnvasiiefianioing 9 1éud msnaaeu
Farmanlen (u1lw) 7 pH winfy 4.5 Fadeanlad (Wilw)
7 pH 1101 7 wardsdeanled (uily) Mindeudie
Lemna minor nui1 3adeenles (uilu) @ pH wiriu
4.5 finrndufivgegn sadidosnandadoonlss
(wlw) anansnazaneldfifl pH Windy 4.5 (Chen et al,,
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wanLea (uTu) (Nano-Cd) lulsunsfieadadusing
wuin fieududiugs lsunaaziinnziaioaeendindy
(Oxidative damage) Lﬂ?\l'umﬂ“ﬁu A0AARBINUIIHIY
AMNNTUYeIiauIluAIsUBU (Carbon nanotube)
finudn anudiudiugs é’mﬂmsmwamﬁﬁmmwﬁm
%L‘}T\iwﬁ‘u (Ab, Hussain, Suman, & Khalid, 2016)
suensageuanuiluivvedinioulnoonled
(Ti0,) uag Fereonlami(uly) seuuafieluth wuin
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Wuu esaniBevuwadvsanunaiiiegniinans
(Das et al.,2017) uaﬂmﬂﬁﬁuﬁﬂaé’uﬁmaqaum@
uilufiinasionnudufiviuiu lngeyaauluiiiin
durasnn Wlehgasnadenarannsnduivsaiivdy
Ifegnesnd) vhlfanudufivuasuwladly Zou
et al,, 2016)
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wad wuin lulaeowaieluadiAinnsiudsuulas
5U99 waziluanmnueusisadiu (Nguyen, Rippstein
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yosiiosonldiiuiy (Becker, Herzberg, Schulte &
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dnvau Wudu (Fede et al,, 2015)
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(dose-response relationship) LLazmaﬂiwwian‘lJmW
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Drug Administration, 2015)
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Abstract

This article is part of the study. The Suitability Assessment Project of the establishment of electromagnetic
wave blocking testing laboratory distance of 3 meters and 10 meters of Office of The National Broadcasting
and Telecommunications Commission. To study and analysis of environmental factors of the electrical
industry Electronics and telecommunications in Thailand to establishment of Testing Laboratory
distance of 3 meters and 10 meters. To raise the level of testing and certification standards of the
NBTC. There is a goal for society and the network has confidence in NBTC’s service standards and
operations and the people receiving services have cooperation in the business of the NBTC. The
objective is to use as a preliminary information to study and economic worthiness evaluation. In
establishment of Testing Laboratory distance of 3 meters and 10 meters. Results from documentary
research found that the important factors affecting the establishment of Testing Laboratory blocking
electromagnetic waves of Office of The National Broadcasting and Telecommunications Commission.
In economics are as follows: (1) policy factors (2) Thailand readiness factors for telecommunication
testing (3) international telecommunication standard factors (4) agreements factors or treaties in the
form of mutual acceptance with foreign countries (5) ) telecommunication standard factors in ASEAN

(6) economic factors (7) technology factors (8) Social factors (9) impacts to Thailand

Keyword: electrical industry electronics and telecommunications in Thailand, testing Laboratory

blocking electromagnetic waves
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M1919 1
adinisaseenuay it wandavingunealdlni Sidnvseidnd uazlnseuuinu senined 2553-2562

Y yaAn1sudisin  yaAn1sdeeansau daun19yann d2un19yann
(um) (Um) dvgan-iud (um)  deaan-iudn (%)
2562 (Ww.8.)  446,406,377,553 338,749,188,787 107,657,188,766 31.78%
2561 1,475,407,356,286 1,130,682,320,319 344,725,035,967 30.49%
2560 1,433,426,576,444 1,152,144,729,192 281,281,847,252 24.41%
2559 1,358,317,288,360 1,046,759,661,413 311,557,626,947 29.76%
2558 1,291,837,550,944 1,004,052,005,147 287,7185,545,797 28.66%
2557 1,229,462,106,940 985,075,431,433 244,386,675,507 24.81%
2556 1,135,933,546,419 892,628,970,882 243,304,575,537 27.26%
2555 1,198,068,118,470 893,326,710,318 304,741,408,152 34.11%
2554 1,072,544,970,546 908,800,109,761 163,744,860,785 18.02%
2553 1,054,226,519,817 915,346,518,262 138,880,001,555 15.17%

Note. Adapted from “Statistical report” by Thai Customs, 2019, retrieved from http://www.customs.

go.th/statistic_report.php?ini_content=statistics report&ini_ menu=nmenu_esevice&left menu=nmenu_

esevice 007&lang=th&left menu=nmenu_esevice 007
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Note. Adapted from Final report. The suitability assessment project of the establishment of

electromagnetic wave blocking testing laboratory distance of 3 meters and 10 meters (p. 8), by

Electrical and Electronic Products Testing Center, National Science and Technology Development

Agency, 2019, Bangkok: Office of the National Broadcasting and Telecommunications Commission.

AN 1 LA399%U"8 CE Mark

Note. Adapted from CE marking, by European Commission, 2020, retrieved from https://ec.europa.

eu/growth/single-market/ce-marking en
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Note. Adapted from About the FCC, by Federal Communications Commission, 2020, retrieved from

https://www.fcc.gov/. Federal Communications Commission.
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(Laboratories) (Telecommunication Laboratories) (Laboratories) (Telecommunication Laboratories)

Example of Equipment: Example of Equipment: Example of Equipment: Example of Equipment:
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:;" JENELON :'(:"& o *Wire Telephone * Trunk radio
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AN 3 AMNSURATOUNIINAGDUNANA NLINDN158LATDMN8Y8s FCC Lay CE

Note. Adapted from Final report. The suitability assessment project of the establishment of
electromagnetic wave blocking testing laboratory distance of 3 meters and 10 meters (p. 4), by
Electrical and Electronic Products Testing Center, National Science and Technology Development

Agency, 2019, Bangkok: Office of the National Broadcasting and Telecommunications Commission.
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ISO/IEC Guide 22 Confidence regarding Compliance with regulation Second Parties

AN 4 FEUUAMAINLAEIATIATINNTFUTOIINMUIBUSURAYRY

Note. Adapted from Final report. The suitability assessment project of the establishment of
electromagnetic wave blocking testing laboratory distance of 3 meters and 10 meters (p. 5), by
Electrical and Electronic Products Testing Center, National Science and Technology Development

Agency, 2019, Bangkok: Office of the National Broadcasting and Telecommunications Commission.
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Note. Adapted from Final report. The suitability assessment project of the establishment of
electromagnetic wave blocking testing laboratory distance of 3 meters and 10 meters (p. 5), by
Electrical and Electronic Products Testing Center, National Science and Technology Development

Agency, 2019, Bangkok: Office of the National Broadcasting and Telecommunications Commission.
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Note. Adapted from Final report. The suitability assessment project of the establishment of
electromagnetic wave blocking testing laboratory distance of 3 meters and 10 meters (p. 6), by
Electrical and Electronic Products Testing Center, National Science and Technology Development

Agency, 2019, Bangkok: Office of the National Broadcasting and Telecommunications Commission.
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Note. Adapted from What is VCCI?, by VCCI Council, 2020, retrieved from https://www.vcci.jp/english/

index.html

AN 8 WInsFIURAINURs 5 vaansiindende

Note. Adapted from Correct label in 2019 Onwards, by Electrical Equipment Efficiency Promotion

Division, Management of electricity and Social Enterprise Department, 2020, retrieved from

http://\labelno5.egat.co.th/new58/?page _id=2041
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Abstract

The effective and accurate emergency triage and appropriate care are essential factors to reduce the
complications and death rates among the patients suffering medical emergencies. An accurate and rapid
triage plays a significant role of emergency nurses to provide appropriate care in each emergency, and
to distance increases every patient in a timely manner. This article aims to determine the roles and
competencies of the emergency nurses. The roles of emergency nurses are as follows: code nurses;
triage nurses; disaster nurses; critical care nurses, transport personnel nurses; pediatric and geriatric
emergency nurse; hare nurses; and military nurses. In terms of the competencies of emergency nurses,
they are as follows: Direct care skills; Consultancy skills; Leadership skills, Collaboration skills, Coaching
skills; Research skills, and Ethics. The most important competency of an emergency nurse is the
ability to perform a precise and fast triage for the emergency patients. The emergency nurses must
be able to prioritize and categorize the patients’ conditions such as who needs priority treatment or
who should wait. Therefore, this should improve the quality of the emergency care, decrease risks
from complications and disabilities, and reduce death rates. In addition, this will increase patients’

and family’s satisfaction as well as reduce the cost of medical care.

Keyword: triage, emergency care, role of emergency nurse, competency of emergency nurse
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Introduction

Nursing is a professional career that
responsible to provide care to human beings.
Nurses give care, assistance, rehabilitation, prevention
and health promotion to individuals, family, and
community (Thailand Nursing and Midwifery Council
(TNMCQ), 2018). Therefore, all nursing activities are
done to achieve the expectation of quality of
health needs among patients and their families.
Consequently, nurses must have appropriate
knowledge and competencies for handle health
problems and patient’s discomfort.

Health problems can induce physical,
mental, emotional, and social discomfort. The
severity of illness varies on variety of factors such
as: emergency health problems; trauma; the life-

threatening and involves various organs. A sudden
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occurrence is no specific time or defined in the
incident lists (Emergency Nurse Association (ENA),
2018). The causes of emergency health problems
are consisted of bumps, injuries, or/and accidents
that are called trauma patients, and some causes
by illnesses that may cause by medical or other
serious causes, are called non-trauma patients.
These emergency patients need immediate care
to prevent severe symptoms, complications,
and death. (Emergency Nurse Association (ENA),
2018; National Institute of Emergency Medicine
(NIEM), 2013; Ponsen, Wachiradilok, Sirisamutr,
Doungthipsirikul & Khomnuanroek, 2016; St. Mary’s
Regional Medical Center, 2020)

Recently, the Emergency room report that
the number of emergency cases are increased,

more serious illness, and more elderly from




various public disasters each year (Sawanpanyalert,
2020). The proportion of emergency cases reports
is different in each province. Some provinces,
there have more than 3,000 cases of Emergency
reports per 100,000 populations. The Department
of Emergency Medical Report found that the
incidence of emergency patients is increased
every year. From May 2019 to now, the number
of emergency patients nearly 2 million people
throughout Thailand. (National Institute of
Emergency Medicine (NIEM), 2020). From the
statistics record of emergency room service in
2016, found that more than 35 million emergency
room services in Thailand (times per year with
statistics at 458 per thousand populations). This
proportion was greater than America, Australia
and England, 421, 331 and 412 per thousand
population respectively. The higher proportion
shown that the Emergency Department is more
crowding and also found that 60 percent of those
emergency room services were not the emergency
illness; 25 percent of the patients were the critical
patients or the resuscitative patient (Klaisuban,
2018). This data is congruent with the statistics
of Khan Kaen Hospital found that the average
number of patients in the emergency room are
more than 300 people per day. In 2015, from the
total number of the Emergency patients about
112,018 patient who were general patients, non-
urgent, and less urgent patients, 10% and 25.3%
respectively. (Accident-Emergency Department
Khon Kaen Hospital, 2016). It can be concluded
that the number of patients in the emergency
room services was increased. In addition, the
need for emergency services at all health-related

groups is increasing rapidly.

According to the Health Facility Act No.

4 B. E. 2016, nurses are professionals in accordance

with the laws on hospitals. The role of the nurses
are at almost every department in the hospital.
(Government Gazette, 2016). The Accident and
Emergency Department is a specialized department
which is responsible for provide emergency services/
care to patient. Emergency nurses should be able
to perform screening or triage, assessment,
treatment, life-saving, critical health resolution
as well as referral and discharge. (Ponsen et al,
2016; St. Mary’s Regional Medical Center, 2020).
Moreover, Emergency nurses also play significant
role in fulfilling legal duties in the department.

According to the Emergency Department overcrowding,
capable nursing management skills, knowledge,
expertise and well performance make positive
workplace environment, make the work smoothly
and effectively. This article aims to explain the role
and competencies of nurses in the accident and
emergency department focus on appropriate and
effective screen or triage for emergency patients
to reduce the overcrowding of the emergency
room and able to provide appropriate emergencies

care in on time.

Competencies of nurses

Patient sorting or triage is a systematic
process. As a clinical decision to allocate a limited
amount of medical and nursing resources to
those with the most severity of illness. In order to
reduce death, disability, serious complications as
well as complaints from patients (Buriwong, 2018,
Emergency Nurse Association (ENA), 2020). The
triage or sorting has existed since ancient times
to prioritize and determine the patients who have
to help first according to the medical potential
available. The triage is used in many situations
such as injuries, mass incidents, public disasters

and in the Emergency departments in hospitals.
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The tools for the triage have been developed
continuously to improve the quality, accuracy
and quickly. (Wuthisuthimethawee, 2018; Stoppler,
2020).

Fukuda (2016) stated that competence
is an ability acquired through experiences and
learnings. The competency of nurses is the potential

abilities to work effectively under certain circumstances.
Vibulwong &Rittiwong (2017) defined the competencies

of Emergency nurses as: knowledge and quality

Table 1
The General Nurses Competency (TNMC, 2018)

of services, emergency nursing performances,
screening and evaluation, advanced cardiac life
support skill, discharge planning and referral

services, and attitude toward work and research.

The Thailand Nurses and Midwifery Council
(2009) released the core competencies of professional
nurses to develop the potential of nurses for
work efficiently. There are 8 general competencies
of general professional nurses (TNMC), 2018) as

follows:

1 Ethics, code of ethics and law: Nurses should practice nursing under the laws, Consider the
benefits of service recipients, and care with responsibility and compassion.

2 Nursing and Midwifery Practice: Nurses must have knowledge and ability in providing nursing,
nursing practice, and advise follow the nursing process.

3 Professional Brands: Nurses must be good role models for nursing

4 Leadership in quality management and development: Nurses work as a team, leadership, and
cost-effectiveness in resources utilization

5 Academic and research: Nurses need to exchange and transfer knowledge and academic
cooperation to improve nursing quality

6  In communication and relationships: Nurses must be good, effective communication, and friendly

7 Information Technology: Nurses must have knowledge of health nursing informatic systems,
and various technologies for nursing development

8  Social aspect: Nurses have to understanding of social change; participate in formulate policies
and comply with health policies by adhering to the principles of sufficiency economy

Note. Adapted from Announcement of the Nursing Council Regarding the core competencies of
graduates Undergraduate, Master’s, Doctorate Degree in Nursing Advanced Nursing Training Course
Diploma level and receive a certificate/approval letter showing expertise in nursing and midwifery.

And specialized nursing in the field of nursing, by Thailand Nursing and Midwifery Council (TNMC),

2018, retrieved from https://www.tnmc.or.th/images/userfiles/files/004.pdf

The Thailand Nursing and Midwifery Council
guideline (2018), the professional nurses must
have competency at the basic performance level.

However, the job descriptions or characteristics
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of each position or departments is different. It
depends on the goals of the department or the
organization. The Accident and Emergency

Department, that provides services to those who




suffered from accidents and/or critical illnesses.
To services for trauma or emergency patients, who
need urgent or fast track care, such as AMI fast
track patients, stroke fast track, burns patients,
disaster patients and other emergencies or life-
threatening patients (Emergency Nurse Association
(ENA), 2018). Therefore, nurses in the Accident and
Emergency Department must have knowledge,
good skills to provide accurate and fast triage as

well as appropriate care in the urgent situations.

The Roles of Emergency nursesThe role of
the nurses in the Emergency Department is a care
provider to provide care for emergency patients,
work effectively, be calm, be aware of changed,
stressed, and pressured situations. Nurses must

have confidence in uncertain situations, good

Table 2
The Role of the Emergency Nurses

decision, flexibility in difficult situations (Brook,
2018; Hamstra, 2018). The Emergency Nurse
Association (Emergency Nurse Association (ENA),
2020) was founded by the emergency nurses
around the world, has released the roles of the

emergency nurses as follows: Table 2

The competencies of the Emergency Nurses
are the ability acquired through work-experiences
and learnings. The Emergency nurses have the
potential abilities to work effectively under
certain circumstances. (Vibulwong & Rittiwong,
2017; Emergency Nurses Association (ENA), 2011,
Ghanbari, Hasandoost, Lyili, Khomeiran & Momeni,
2017). Therefore, the core competencies are as

the followings table 3

Item Definition

1 Emergency or Trauma nurse: A nurse who provides care to the injured patients and the patient
who get accident. The nurses must be special trained more than 2 year in the Trauma Center.

2 Code nurse: A nurse who has skills in resuscitation, able to care for critical ill, apnea patients,
cardiac arrest patients, and member of Advance Cardiac Life Support team--ACLS. The nurses
must have at least 1-2 years of work experiences.

3 Triage nurse: A nurse who performs effective, accurate, and fast screen the patients
appropriate and right level for urgent treatment.

a4 Disaster Response or Emergency Preparedness: A nurse who responds to disasters and
readiness for both natural disasters and man-made dangers

5 Disaster Response or Emergency Preparedness: A nurses who respond to disasters and
readiness for both natural disasters and man-made dangers

6 Pediatric Emergency Nurse and Geriatric Emergency Nurse: The nurses who expertise in child
care and expertise in care for the elderly.

7 Charge Nurse: A nurse who responsible for managing, coordinating, and being a leader and
decision making

8 Military Nurse: A nurse who has skills in caring for patients in a field hospital, field
management and military camp.
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Table 3

The Competency of Emergency Nurses

1.

Direct care: Ability to provide emergency nursing care to care patient and Family; handle health
problems. The nurse must be able to perform as the following:

1.1 Sorting or triage: to assess the patient with accuracy and appropriate to physical and
psychological response on time

1.2 Nursing practice to safe patient’s life: Advance Cardiac Life Support--ACLS for patient.

1.3 Problem assessment and planning: nurse be able to plan appropriate care for patients
and family

1.4 Use of knowledge, and skills: to assessment, diagnosis and plan throughout assessment
the changes that might happen among emergency patients.

1.5 Have skills to manage fragile problems, social and cultural differences in crisis.

1.6 Facilitation and coordination in Referral

Consultation: Ability to give advice to patients, family and staff. The nurse must be able to do
the following:

2.1 Facilitate and provide a source or a place: to provide consultation by professional nurses
throughout the multidisciplinary for patients and family

2.2 Giving advice, sharing knowledge, and suggesting knowledge from research and empirical
evidence to colleagues.

Systems leadership: the ability to handle problems, Deal with things that have changed to
promote positive work environment. The nurse must be able to do the following

3.1 Have good contact and coordination

3.2 Have the ability to assess problems, prevention of risks and dangers from predictions.

3.3 Nurses should be a role model and a leader in the development of guidelines for
emergency nursing care.

3.4 Analyze problems, factors, resources related to work, and to create a guideline to
improve the quality of care.

3.5 Participate in management, drills and disaster prevention plan.

Collaboration between multidisciplinary careers: to joint plan for solve problems, agencies
development and improve the system. The nurse must be able to do the following:

4.1 Have good skills in team work to jo solve problems and provide care for patients.

4.2 Be able to coordinate with family and their members to solve problems, to
reduce complication risk

Coaching: A nurse who is able to advice, teach patients and family to take good care of
themselves. The nurse must be able to do the following:

5.1 A person who be able to advice, teach nursing students, graduate, and trainee
to be able to practice important care correctly

5.2 Developing and evaluating patient care tools such as triage, trauma, and disaster.

5.3 Be a leader and developer: to create new guidelines for the changes and/or problems
at workplace.

5.4 Be a relaxer: To create a positive workplace environment to reduce work stress.
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Table 3 (Continue)

6. Research: A nurse who is a perseverance in knowledge on a regular basis, conduct research

in the development of the emergency patients nursing, reducing complications in emergency

patients, research in work problems and the complexity of the work. The nurses must do as

the following:

7. Ethical Decision-Making: A nurse who serves as Moral Agency and Advocacy to protect the

richts of patients, right protection and representing the patients. The nurse must be able to

do the following:

7.1 Be a role model for good nurses: In respecting, protecting, and advocating of patient

rights.

7.2 Be a promoter: Arrange the environment and spaces for the patients and family to

participate in the period before, during and after the resuscitation of the patient.

7.3 Participation in decision making regarding ethical issues in the work problems.

As the above, the job descriptions/
characteristics of the Emergency department.
Therefore, the Emergency Nurses should have
duties and roles that are appropriate for the situation,
problems, needs of patients and the goals of the
department. In which nurses must have appropriate
and qualify nursing competencies. This article aims
to determine and explore the role of nurse and
role the competency of the Emergency nurses.
In terms of patient classifications or patient triage.
Triage is the specific capability of Emergency
nurses to do so with the goals of providing
appropriate, accurate, and quick nursing care and
treatment to the critical or severe illness among

the Emergency patients.

Sorting emergency patients (triage)

Triage is an important competency of the
Emergency nurses. The effective and accuracy
triage will save the patient’s life and reduce risk
of complication as well as increase the patient
satisfaction. From the Ministry of Public Health
(2018), there were 60 percent of patients who

came to the Emergency room did not have an

emergency illness. This was a major factor to increase
a large number of patients in the emergency
room or emergency department. This induces the
cause of workload and inadequacy of personnel
(both doctors and nurses). This also, increased
the mortality rate among the Emergency patients
at the first 24 hours admitted. (Ministry of Public
Health, 2018). The mortality rate of emergency
patients in the first 24 hours from January 2019 to
January 2020 in a middle-level hospital or hospital
with 30-90 beds or more, the mortality rate of
emergency patients was 7.06 percent (National
Institute Emergency Medicine, 2020). The previous
study in the Swiss University Hospital, aimed to
determine the effect of triage and mortality rate
among emergency patient during 2013-2016, the
study finding revealed that a good and effective
triage could reduce the mortality rate among
emergency patients and hospitals’ problems

(Heymann, Wicky, Carron & Exadaktylos, 2019).

According to a study on Factors Influencing
the Accuracy of Triage by Registered Nurses among
Trauma Patients, in 5 Emergency Department in

the regional hospitals. The data were collected
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from 109 register nurses who performed triage of
1,090 emergency patients. The finding revealed
that the Emergency patients were categorized into
the accurate triage only 52.4%. The study found
25.5 % of nurses who provide over-triage (more
severity) among unconscious trauma patients.
However, 15.2 % of nurses who performed under-triage
(less severity) among trauma patients (Soontorn,
Sitthimongkol, Thosingha & Viwatwongkasem, 2018).
This finding is congruence with the study that
conducted in United States of America among
the Emergency patients admitted in hospitals
in 2016. The finding indicated that the severity
of the patients was less than realistic, which is
associated with the mortality rate of patients
(Holst, Perman, Capp, Haukoos & Ginde, 2016).
Therefore, the accuracy, effective, and quick triage
is the key competency of Emergency Nurses. This
has crucial impact on the life and quality of care
for the patients. Moreover, this can improve the
quality of care and reduce the incorrect prioritize
or triage patient correctly has a significant impact

on the life and quality of care of patients.

The increasing of the number of emergency
patients and mortality rate in Thailand, the
Department of Medical Services, Ministry of Public
Health decided to develop guidelines for patient
triage and the emergency severity index version 4
and developed the “Thai national triage guideline”
as a guideline for the triage the emergency patients
thorough Thailand. The manual is divided related
to the severity of illness into 5 levels and methods
of triage (Yuksen, 2020; Wuthisuthimethawee,
2018. Buriwong, 2018) as follows:

The first step is to evaluate the appearance
or acuity, as the followings:
Level 1 is a person who will be dying.

There are abnormal vital signs and neurological
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signs. Require immediate care for save life. Call
these groups a critical patient or “resuscitation”.

Level 2 is a patient who needs immediate
medical attention from Level 1, with a risk of
life-threatening, lethargies, confusion, changes
in consciousness, disorientation or pain scores
>7/10 (severe pain), as well as fast track patients.
Call these groups as emergency patients or
“emergency”.

The next step is to evaluate by using
resources or the nature of treatment in the sorting.
The screening person must have experience in
the consideration based on the patient’s history
taking data, as the following:

Level 3 is a patient with a constant vital
sign. There is a need for more than 1 activity
assessment or treatment or diagnosis, which is not
an appointment or can wait for the next day. Call
these groups as patients with moderate illness
or “urgency”.

Level 4 is a patient that is similar to Level
3 but has a less complicated illness. And these
patients need activities or procedures for assessing
problems or treating or finding problems for just
one activity. Call these groups patients with less
urgency or “less urgent”.

Level 5 is a general patient that no need
specific assessment, special treatment or to find
the cause of a difficult illness. Call these groups
patients without urgency or “non-urgent”.

In addition, the patient sorting process has
been assigned a color for clarity in the operations
or operations of the health team by requiring
emergency patients to use the red symbol.
Emergency patients often use the pink, orange, or
yellow symbol. In each level of severity of illness,
other levels are assigned a different color for each
hospital, depending on the suitability. minutes.

For levels 3, 4 and 5, the duration of treatment




is different. Different Depending on the nature,
problem and potential of the hospital (Yuksen,
2020; Wuthisuthimethawee, 2018. Buriwong, 2018)

The Emergency Nursing Association
Announced the position about the characteristics
and competencies of triage nurses (Emergency
Nurse Association (ENA), 2020) as follows:

1. Be a professional nurse or nurse with
at least 1 year of work experience in the Accident
and Emergency Department and has been trained
in nursing, trauma, pediatric, heart disease.

2. Through training and skills about triage
patients.

3. Be a participant in the assessment of
the triage validation process; participate in the
educational planning, development of better,
and more accurate patient screen methods.

4. The emergency department must ensure
that the nurses who are responsible for the triage
of the patients are given the development of
competency. Develop skills in triage suitable and
effective for roles, duties, and standards.

5. Emergency nurses must be participants
in research on the patient triage process, nursing
outcomes for patients as well as the development

of emergency nursing care guideline

Moreover, the Department of Medical
Services, Ministry of Public Health stated that
the screening point for patient screening should
be easy-to-reach the location for patients and
should be closed to the emergency room, have
staff all times. Begin triage by asking questions,
surnames, family name, ages, chief complaint,
visually evaluated to find life-threatening risks,
evaluate vital signs, neurological signs and send
patients to receive treatment according to the
triage level. Therefore, the qualification of those

who responsible to perform the triage of patients

at the screening point (Buriwong, 2018) should

have followings:

1. Being knowledgeable, experienced,
aware of symptoms, signs of life-threatening or

life-threatening conditions.

2. Have a reason for making decisions.
Make decisions based on the severity of the
patient’s life by not using the order of service or

the needs of patients.

3. Courageous and decisive decisions while

also accepting mistakes after making a decision.

4. Calm down in stress situations and the

pressure situation.

5. Have the good skills in communicate

with patients and relatives.

6. Be intelligent, able to make decisions

and solve problems immediately.

7. Have the ability to coordinate with staff

in various departments.
8. Have sacrifice and patience.

[t can be concluded that the management
of the emergency patients begin with the appropriate
selection the levels of severity. The nurse who is
responsible for the triage needs to have knowledge
and ability. Have working skills which is a specific
capability that must be suitable for emergency
situations. In addition, she/he should be a good
personality, a ¢ood characteristic easy to work

with others and achieve the organization’s goals.

Summary

According to the increasing of number of the
Emergency patients and the mortality are rising
thorough Thailand. More studies revealed that

the effective, accurate, precise, and fast triage
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are influenced the mortality and the quality of
the Emergency patients. The Ministry of Public
Health develop of the reliable and validity tool
“Thai National Triage Guideline”as the tool to use
in the Emergency department wills decrease the
problems and the mortality rate among Emergency
patients. The triage nurses perform a brief focused
assessment and assigned the patient a Triage acuity

level, which is a proxy measure of how long that

<4

the patient will be safe for further investigation and
treatment. Therefore, the nurses who responsible
to triage in the emergency department should be
appropriate and certify competencies, knowledge,
experiences, skill in triage, effective handle

immediate situations which will lead the patients
to reach appropriate care and appropriate to the

potential hospital in timely manner.

&
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Abstract

This research aimed to develop a new method for calculating missing data by using Decile Mean K
Nearest Neighbor Bhattacharyya Imputation method--DKNN-BH and compare the efficiency of the
new missing data imputation method, DKNN-BH, with Mean Imputation, K Nearest Neighbor--KNN
and Decile Mean K Nearest Neighbor Imputation--DKNN methods. This data was collected from the
production of Jasmine rice and related data. In order to forecast the Jasmine rice yield prediction in
Northeastern Thailand, the missing data was implemented to the DKNN-BH method and each situation
was replicated 500 times. The results concluded that the newly developed missing data estimation
method, DKNN-BH method, was derived from the fine tuning of KNN method, using decile mean and
Bhattacharyya distance. After imputing the Jasmine rice yield in Northeastern Thailand data to these
methods and comparing them with the 3 missing data imputation methods, the results showed that
the estimated yield of Jasmine rice in Northeastern from DKNN-BH method had the lowest Mean Square
Error in all cases at the percentage of missing data at 5% and k equal 11. This method was utilized
to predict the Jasmine rice yield in Northeastern using multiple regression method. After comparing

the results with real data, the Mean Absolute Percentage Error values were 3.155

Keywords: missing data, Jasmine rice yield, adjusted K Nearest Neighbor method
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NAN919 1 Wud danlsiisianuduiusiu
HaWdntIeNNEd TAun ﬁuﬁmwﬂqﬂ Uinashelu
WAt Qmmﬁmﬁmawmsﬁmaﬁa Taeshusitui
wglgniianuduiusiunanandiviestigea de
Sulsvavsanduiudiiiosdu whifu 0.987 warsesasan

L o oo g

A9 51A1917Le8Y AAdUUSEANSANEUNUS S aY

=

Wiy 0.231 SauddraudsiiufingUgn Usina
Yruede mnuiudusimiieds qmwgﬁmﬁmmmwm
Fradeasiimuduiusiuesianisn 1 uwildiiu 0.8
wagdallAduussansandunusiiesdutioaninAing
FuiuSsewinefusveniifunandndvenuzd 39
Wulumuinaeinisdestunsiiadulsdassiining
Fuiusiues vietaymiiGenidyyn Multicollinearity
(Stevens, 1992) fatiu $3Seilssaunsalddunys
ﬁuﬁquﬂ Usinashiluede anududuindiade
Qmmﬁmﬁwawm%nmﬁa Wududsviunely
NSYNUENANANT IO

2. MIUTTIUAMNANEATIININNZE A1ANIUBaN
\dvawile esinsivunlisideyagamne
ideyananantIveuusd nanziueen
Boanile wazdeyaiiisidosdiuiu 330 Foya un
insuszanaAgy - AgTinsuszanaAnteya

N1919 2

gymouuulvel DKNN-BH  fiifmnntu3ouiteuiu
'“ﬁmiﬂizmmquymaimmLaﬁaLaﬁumim (Mean
Imputation--MI) %msﬂizmmﬁﬁagaqwma KNN
wagdnsusEInuAYaLagayny DKNN aguszunm
Agayenigldssiunisagmevesioya 5 s Ao
Soraznsgaymevesdeyaliuieay 5 10 20 30 wax 40
Al k 5 526U fie 11 13 15 17 waw 19 Jadudnsd
TuFBmsussinaideyagamenuulval DKNN-BH g
Fuflumsven 500 seu Tagldinaustlunisiansan
Wiuiflsudseavdam fe AianunanAdeuids
@ouad (Mean Square Error--MSE) Lileasuin38n1s
Uszanaurdoyagymeisnislaiduisimnzaudiae
Tuwiay an1unisel Ine3slafilvien MSE sndnasdu
Fifusednsnmannndt wan1Iesuunaanos
lun1siansaunuieuiisulssansam ntayadss
HanAnd1ImeuNzAkarfuUIefiAeItes 1ina

aL
AsUSEULIBU Aatl

AIMIINAAIAARDUN AITONRAE YN ITUS A TOYAFYYIE (oIS UTRYANANAR T1IVeNLLE

Ay Tuaandeunie T w.A. 2538-2560

A1 k STAUNTEYNIY Bn1suszanArdoyagynie
MI KNN DKNN DKNN-BH
11 5% 9.67129 8.62614 8.63815 1.18846
10% 9.49366 8.46427 8.47704 1.28645
20% 9.64372 8.55995 8.57417 1.42470
30% 9.51111 8.68911 8.70751 1.58806
40% 9.54945 8.75110 8.76950 1.79024
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1574 2 (%19)

A1 k STAUNTTEYNIY BnsusziuAIdayagynne
Mi KNN DKNN DKNN-BH
13 5% 9.67129 8.49097 8.48553 1.35486
10% 9.49366 8.45232 8.45477 1.43492
20% 9.64372 8.56014 8.57020 1.59476
30% 9.51111 8.66847 8.68169 1.75509
40% 9.54945 8.71615 8.712927 1.9762
15 5% 9.67129 8.56536 8.58382 1.50133
10% 9.49366 8.48176 8.50119 1.55625
20% 9.64372 8.57510 8.59170 1.73018
30% 9.51111 8.63238 8.64498 191168
40% 9.54945 8.69899 8.70967 2.15811
17 5% 9.67129 8.58818 8.59802 1.63195
10% 9.49366 8.48843 8.49943 1.67443
20% 9.64372 8.55074 8.55957 1.87009
30% 9.51111 8.60608 8.61596 2.06537
40% 9.54945 8.68975 8.69904 2.35018
19 5% 9.67129 8.58584 8.60514 1.75730
10% 9.49366 8.43291 8.44629 1.80735
20% 9.64372 8.53720 8.54819 2.00483
30% 9.51111 8.62224 8.63181 2.22799
40% 9.54945 8.67743 8.68218 2.56390
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fdsaoaadn Mndeyanandninventrauazsiuds
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Tutuneusiely
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WONUZA NANZIUBBNIRYILWLD
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MULHARARTIRNLTAN AR JUDDNIREWNTE LAy
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nandndnavenwzd Mmanziuesnideanie Wudeoya
51801A 91809090 W.A. 2538-2560 U 22 U
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Toyagayynewuulyd DKNN-BH ddnuaizdeyaniuwans
Tun1919 3

NAITN 3 WU WNARART1INOULLE
mMAnzTusendsanie fanade 46.004 wausu e
Deauuunassu 12,619 ﬁuﬁmwﬂ@ﬂ MARyiueen
Boavile Srnady 145380 uauls Usinasiduede
fidady 1212.739 fadwns mnuTuduimdiode 3
Aady 72.735 Wesidud gampliiade danede
26.923°C uazs1Adads fieedy 9,847.649 U
WarilA1geEn Gi"’lzjm dnudeauunasgusauandy
AT AU

3.2 fULUUNSIUIYNAREART 1IN
NARZIUODNABLULD

Unayad i uNas iU INTUNIg
MUIIHANART1INONULE NIARTTUEDNLABLULE
meBmsinneionneeny Tneffulsithinfiansan
Fastoluil
fruusinou e
y = USinamanantnivesuzananyiuesnidednile
FUsYinuY Ao
= ﬁuﬁwazﬂqﬂmﬂmxi’uaaﬂLasmmﬁa

Cul_area

X = USunauueluipde
X = ANUTUFUNNSIRAY
= QEUNNLRAY
Temp 9 Y .
X = 99PN NLALRAY
Cost
M54 3

Lﬁaeﬁ'n,ﬁumﬁmswﬁmimaaawn@m‘lmh’f
3% Stepwise lunisAndendinys lanan1siaszi
Toya Aawandlumsn 4 wanandunTinsien
nsaaneenisanneenvian tngliis Stepwise Tuns
AndanmuUsLaY  LARLUUEUSUNSINUNENaNER
Frveunzd menzuosnidoanie sl

j> = bO +b1xCuliarea +b2xRT
= -17.532+0.393X, . +0.005x,,

SIS BULfiBuAIAINNARIALAREURINANS
Anzinsanasenvam lagldds Stepwise Tuns
AnLFaNmILUS dInan1sVinunegNanand1IveNLEd
fildanisdananundisuifisuiuteyaasaves
HaKARdeNLEANMAn TueanReunile 91nToya
Yo3dUNNULATEFAINITNYAT  LABTIITUIINAT
mmmmﬂLﬂﬁlau%faaazé’uuuszﬁm?iﬂ (Mean Absolute
Percentage Error—MAPE) lutaiianfaedtiu lng

a o dgl
LEAANTIYaTLRYN ANY

anvalztoyallovsuvestieyananantivieunsd neny usendeaunile 11T veal w.a. 2538-2560 1UszaIa

Agaywen g 35msUszaamTeyageymeuvylnig DKNN-BH

v £

doyafuls dnwazdayaiiiasdu

Min. Max. Mean SD
1. Wakan912 (Laud) 24.591 63.909 46.004 12.619
2. ﬁuﬁmwwgn (wauls) 100.102 189.779 145.380 29.940
3. UsunauiWuiades (Radwns) 788.592 1764.993 1212.739 261.816
4. prFuduindiade (%) 69.573 75.407 72.735 1.594
5. qmmﬁmﬁ'a (°Q) 25.813 27.573 26.923 467
6. g Lade (L) 4484.800 15552.600  9847.649 3626.675
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A13579 4
Han1TIATIZIMTonaeenyaal lnglias Stepwise TunsAnidendauds lathienawanonanan
1Iveuszd manyTueanideunie

fiauds Juuszansnisanaseain FuUszansnisanaeeain t p
AzuuAv luuSunnsgu AZLUUNINTFIY
(b) )
AAadi -17.532 -8.045% 000
fufinzdgn 0.393 0.932 26.222* 000
Usinauiduieds 0.005 0.110 3.090% .006

*p<.05, R=0.991, R2= 0.982, p=.000

M13719 5
uanam v nIENanantIIveNnzalne 5013 IinTIzvin sanneenyaal laglias Stepwise lunisAnidenduys

g NaNand1IaUUZAAIT nandnd1avauuzAfIIUNeY
2538 28.241 28.491
2539 24.591 26.287
2540 32.269 33.117
2542 31.963 33.664
2543 33.284 33.866
2544 37.795 36.612
2545 37.438 38.576
2546 39.329 36.881
2547 40.751 40.745
2548 41.782 39.320
2549 42.732 40.890
2550 43.156 41.594
2551 43.522 42.932
2552 48.234 47.126
2553 57.931 57.410
2554 63.884 64.560
2555 59.483 62.556
2556 58.838 58.789
2557 60.681 58.461
2558 60.194 58.170
2559 63.909 61.341
2560 60.949 63.267

MAPE Laae 22 ¥ iU 3.155
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wuulvid DKNN-BH anunsadigussanasmagmngly
mMassuteyalifinrmanysalifeviunenandndi
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U
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wangfunsthluTesgideyaludunsusely
TunideluadsiFedanumslunisidod
iaLIsnsUszInueTeyagamelilaisnisd
wnzasdenndeauteyaisl Mt BnsUszan
Aayagaiguuulvd DKNN-BH 1Anainn1susy
uiISMsUsTINAIANgAEIE KNN fennsldaiade

WlPAULAYNIIMITLIENIMUY Bhattacharyya Liie
WinUszdnsanlunisussanaaideyagaymenieis

KNN Be3dsldgaduuumislunisifeluadain
WWIARYBA Troyanskaya et al. (2001) lngdinsqaisiu
TutunouvesnmsUszanardeyagymededs KN
fio TumeunIMIzETINaioAsIAdBRITuTes
Toyanazunualutunounisunuadedielunisud
Haymeueninas Fsdenadesiunanisinuauves
Malarvizhi and Thanamani (2012) 71435 KNN Tu
Msmszzyediaiian evnAiteyailndlAsiu
Agamenniiandadunismanuadendeiues
Toya

31NN H UL UUTEANTAINYB TS
Uszanaudeyagaymewuulvd DKNN-BH fAuisns
UsvanauAdoyagqmiedn 3 35 Ae I5UTEUIMAN
fheeadeavadin 35 KNN uagds DKNN wud1 35
msUsvanamdeyagavneniuulvy DKNN-BH f MSE
filgevdedianuusiugigegn wans3detliiui Tu
nsUszanaAdeyaay e saleIsn1su s
Adeayagymesiedsuuulud DKNN-BH fudeya
Avngauuaziissfuvesnisgymeeg 1z ay
\evasanAuAaIAAADULazINAL U Y
nsUszanaAtoyageme (Beretta & Santaniello,
2016) uay33n1s DKNN-BH iiausldnadniinnis
p1aLeunnangaiuTeINsIAINa1slagalads
wlwanun1s39898d Rana (Rana, Siraj-Ud-Doulah,
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Midi, & Imon, 2012) flauunseludeyaniauen
inadawazlifiAuanLne

TRIGIGIRIE
dorauauuzlunisinanisiveluly

1. annsahaunsnensaiildluldlunns
fmuan1skandivionandaiiieades ielwiing
Sonsiumsnanlidauidedenntu

2. ;:iﬁsnﬁﬁw"fumﬂﬁi’fﬁﬁaaﬂamaﬂmﬂwsma
#nsUszanaefivauduluussnaadoya
gymeoiteldlunsmensalliifaanuauysalinnds
Juuonnivisauilld lesandagtudoyad
vnalvguvediZeni Big data Fassunaléiivleve
°iTULﬂﬁauﬂwsﬁwLﬁumﬂuﬁ'aqmﬁmms%mﬂammm
i) (big data) Fadudruvilwssunuinunfdnaie
LATYgNILATAIAN LAz Thailand 4.0 N5IANNT
Toyamarisnduegdefiasdoslddayadsiinn
wiuguazgnies nsuszanaaaymenduisnis
wilsigrglumsiamioudoyanounisiluiases
iethelunsindulslutfuneusioly

Patauauuzlunisinidesely

1. psfnwiIsmsUsssnamtoyagamedioy
nuszendldlunisusuugenduisnsuszunaen
YoyagameuvunaunauivITau o Wy nnslden
wasdraiminluuusig 5 11520 lUNITUTZUUAN
aamefiitanntu Dudu

2. s ifindnlunsuszanaanteya
aymefae38 DKNN-BH Tuldlunsdlfidoyagame
Tufuusdasy wewSouifisuuszansnmuesnis
Uszmmmﬁﬁa;ﬂa@ymaﬁuwaﬁlﬁmﬂmimiﬁmﬂu

[V %
v a

ASatl

3. pasdnwiiuduiulssededeiivnauls
3 9 wu amwﬁuﬁmwﬂqﬂ ANNBINA UANIY
AunaeIA nslade nswsuAY [Whafiasan

Windnsunisasialainanisyinune tegleiuisnnsg
Uszanauangeymenimundu

fnAnssuUsENA

VBVBUAN UNINYINYTIYANUATINYAL
wagdtinnuanznIsuNIsNsgaLAnY  fiatiuayu
VUNSANY) WarYBYUAMAIUNMULATYENINTTINGYAT
waznsugadeninet filvanueynziuaysiue
mmazmaém%’m’fagaﬁﬁﬁwLazLﬂuﬂsﬂmﬁﬁia
il

IR

References

Beretta, L., & Santaniello, A. (2016). Nearest neighbor imputation algorithms: A critical evaluation.
BMC Mediical Informatics and Decision Making, 16(S3), 74. https://doi.org/10.1186/512911-016-0318-z
Bhattacharyya, A. (1943). On a measure of divergence between two statistical populations defined by
their probability distributions. Bulletin of the Calcutta Mathematical Society, 35, 99-109.

Bishop, C. M. (1995). Neural networks for pattern recognition. London: Oxford university press.

Cartwright, M. H., Shepperd, M. J., & Song, Q. (2003). Dealing with missing software project data.
In Proceedings of the 9th IEEE International Software Metrics Symposium (METRICS’03)

(pp. 1-12). Sydney: IEEE Computer Society.

FALHERTRSEIOURNA oL 14 No. 3 September-December 2020

Science and Technology



Jerez, J. M., Molina, I., Garcia-Laencina, P. J., Alba, E., Ribelles, N., Martin, M., & Franco, L. (2010). Missing
data imputation using statistical and machine learning methods in a real breast cancer problem.
Artificial Intelligence in Medicine, 50(2), 105-115. https://doi.org/10.1016/j.artmed.2010.05.002

Kaiser, J. (2014). Dealing with missing values in data. Journal of Systems Integration, 5(1), 42-51.
doi: 10.20470/JSI.V511.178

Kim, J. O., & Curry, J. (1977). The treatment of missing data in multivariate analysis. Sociological Methods
& Research, 6(2), 215-240. https://doi.org/10.1177/004912417700600206

Kulnawin, K., Longpradit, P., Chareanporn, C., & Bhattarakosol, P. (2014). A comparative study of data
mining techniques to predict agricultural production: A case study in Thai rice.

KKU Research Journal, 19(1), 31-43. (in Thai)

Ladha, L., & Deepa, T. (2011). Feature selection methods and algorithms. International Journal on
Computer Science and Engineering (LJCSE), 3(5), 1787-1797. Retrieved from
http://www.enggjournals.com/ijcse/doc/IJCSE11-03-05-051.pdf

Little, R. J. A. (1992). Regression with Missing X’s: A review. Journal of the American Statistical Association,
87(420), 1227-1237, doi: 10.1080/01621459.1992.10476282

Little, R. J. A,, & Rubin, D. B. (1987). Statistical analysis with missing data. Hoboken, NJ: Wiley.

Malarvizhi, M. R., & Thanamani, A. S. (2012). K-Nearest Neighbor in missing data imputation. International
Journal of Engineering Research and Development, 5(1), 5-7. Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.375.925&rep=rep1&type=pdf

Meesad, P., & Hengpraprohm, K. (2008). Combination of KNN-Based feature selection and KNN-Based
missing-value imputation of microarray data. 2008 3rd International Conference on Innovative
Computing Information and Control, Dalian, Liaoning (pp. 341-341). Dalian, Liaoning, China: IEEE.
doi: 10.1109/ICICIC.2008.635.

Office of Agricultural Economics. (2019). Agricultural statistics of Thailand 2018. Retrieved from
http://www.oae.go.th (in Thai)

Pasunon, P., & Nilakorn, P. (2007). Outliers detection in regression analysis by Bhattacharyya statistics.
The Proceeding of 45th Kasetsart University Annual Conference (pp. 11-18).

Bangkok: Kasetsart University. (in Thai)

Rana, S., Siraj-Ud-Doulah, M., Midi, H., & Imon, A. H. M. R. (2012). Decile mean: A new robust measure of
central tendency. Chiang Mai Journal of Science, 39(3), 478-485. Retrieved from
http://www.thaiscience.info/journals/Article/CMJS/10905266.pdf. (in Thai)

Stevens, J. (1992). Applied multivariate statistics for the social sciences (2nd ed.). Hillsdale, NJ: Erlbaum.

Troyanskaya, O., Cantor, M., Sherlock, G., Brown, P., Hastie, T., Tibshirani, R., Botstein, D., & Altman, R. B.
(2001). Missing value estimation methods for DNA microarrays. Bioinformatics (Oxford, England),
17(6), 520-525. https://doi.org/10.1093/biocinformatics/17.6.520

IR

‘ L . NsATIvINMIvendedaiisuede
3 Usgdipen Mugneu-sunau 2563 atudneenanduasmalulad

€

=p

I 14 athu



AMUFIRUS B avgNasEninedauUsAnassiinananmn T an
vasfjislsaBeiefiunfuuinsinunilsmeviadudduguam
AUanaadlng BNBNINMAN JININFITLY3
Causal Relationship Among Selected Factors and Quality of Life of
Chronic Disease Patients at Klongsai Sub-district Health Promotion
Hospital, Muak Lek District, Saraburi Province

wsnssas alunstayan’ wasdgalghiu Ungeaed'

Pornpan Saminpanya' and Kanthaphim Bamrungwong'
'mugngUIaMERSTivTY wnInerdeuiuniede-wudiin
'Mission Faculty of Nursing, Asia-Pacific International University
Received: October 11, 2019

Revised: January 21, 2020

Accepted: January 28, 2020

unAnga

nsiteadsiifianusrasdifie (1) Anwrssduamuam®in noAnssudunisuilaneims mssentidanie way
nsdansaaeisavesiaslsnEeds (2) Tinsiesiesdusenoudsduiuvesuiarafodnasnninndia
ﬁuawg’ﬂusﬂsm'%a%’ﬂ AukUUTIaetaNnIsiaseaing uag (3) AnwiAnuduiusiduvananiuiuuInaeauns
TAssa$a (structural equation model) aunndinvasiielsaiFoss nquiiagis ldud fuaslsn@ossfiuniu
wnmssnwilsmeuiadaaiuguaindivanassing sunouanivan dminaszyd d1uau 110 auldannisly
BNsUszauAdndIuveslszyng lngldn1s19ues Krejcie & Morgan Andannguiiognelagiansguuiuy
191294 (purposive sampling) Livdayalaglduuuaeuniy fiidom 3 dau leun (1) AMANYAENIIUTEYING
(2) ng@An3su 3 8. (NM3UTINADIMNT N159BNMAINTY UAZAITIANITAULATER) Uag (3) AN MAInveEUIY
Tsnidesaasasdnseusivlan Ardudsyansdarimesaseuniaiiatiuninfu 0.89 Tinseidoyadioaifig
N33 Uagmelusunsu LISREL nan1s3denudn (1) aunm@ia wazladenginssuaiunisdanisanuinien
aglusgaud dviuladesunisuilarensuaznisesnidnigegluszauliunats (2) esrusenaudaduduniy
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(3) A mTinvesinglsaidess (Hulunudennamnaadifie Chi-square=61.57, df=60, P-value=.41947,
RMSEA=0.021) laisuansnalagnsunaindadediunisuslaneims egluseduliunats (4=0.57) uagauns
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Abstract

The purposes of this research were to (1) study the levels of the quality of life, food consumption
behavior, physical exercise and stress management of chronic disease patients, (2) conduct Confirmatory
Factor Analysis--CFA of the quality of life of chronic disease patients using structural equation model
and (3) examine the causal relationships with the structural equation model of quality of life of chronic
disease patients at Klongsai Subdistrict Health Promotion Hospital, Muak Lek District, Saraburi Province.
The sample size consisted of one hundred and ten patients. It was determined using Krejcie & Morgan
table. The data were gathered by using questionnaires which were composed of (1) demographic data, (2)
measuring food consumption data, physical exercise data and stress management behavioral data and
(3) World Health Organization Quality of Life Brief-Thai--WHOQOL-BREF-THAI. This questionnaire was tested
for validity and reliability. The reliability was 0.89. Data were analyzed by using descriptive statistics,
confirmatory factor analysis, and path analysis with the LISREL program. The result found that: (1) quality
of life and stress management behavior of the chronic disease patients were at high level (P<.05),
food consumption behavior and physical exercise were at moderate level (P<.05); (2) confirmatory
factor analysis, with the structural equation model, revealed that all were as crucial components;
(3) quality of life of the chronic disease patients (statistical assumption as Chi-square=61.57, df=60,
P-value=.41947, RMSEA=0.021) got the direct effects in the moderate level from food consumption
behavior (8=0.57) and stress management ($=0.44) and physical exercise (8=-0.21) at the low level.
Also, it got an indirect effect from food consumption behaviors through stress management (8 =0.36),
and physical exercise through stress management (8=0.22). Finally, it was also found that all aspects
(direct and indirect effects) could explain the variance of the quality of life of the chronic disease

patients at 23.50 percent and at the .05 level of significance.

Keywords: quality of life, chronic disease patients, health promoting hospital
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Chi-square = 61.57, df = 60, P-value = 0.41947, RMSEA = 0.021
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ud Wondremnnu Wendaedu endrevingn ondein wienviufin wWiennseviou Wisnuaziude
S1le Tuntul Tugnena Tuynane warludds Seadndag 95% Leviuea 70% temiuea uazthndu seido
Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117, Salmonella Typhimurium TISTR 2519,
Vibrio parahaemolyticus TISTR 1596, Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus
TISTR 518 wa S. aureus TISTR 2329 #1833 disc diffusion NanIsnAdaUNUI1 AsainaInitiendaemmmu
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TISTR 1321 gnéfudsléAfignieasatnaniudeniiufiufiadnge 70% iovuea (18.3+1.6 ) £ coli TISTR 117
onéudildafiandeansatnanidendaevinundiadndae 95% Lovuea (21.9+1.0 1a1.) S. Typhimurium TISTR
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TISTR 2370 gnéfudsldffiandeansaninudnglofiataden (24.943.2 1) S. aureus TISTR 518 wag
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Abstract

This research aimed to study antibacterial activity of 12 plant extracts consisting of Musa (ABB Group)
Thepanom fruit, M. (ABB group) Kluai Som fruit, M. (ABB group) Kluai Hak Muk fruit, M. acuminata
Colla fruit, Punica granatum L. peel, Sandoricum koetjape (Burm.f.) Merr. peel, Dimocarpus longan
Lour. peel and seed, Coffea arabica L. \eaf, Hevea brasiliensis MUll.Arg. leaf, Terminalia catappa L.
leaf, and Psidium guajava L. leaf using 95% ethanol, 70% ethanol, and distilled water. These were
examined against enteric and skin pathogens (Aeromonas hydrophila TISTR 1321, Escherichia coli
TISTR 117, Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596, Pseudomonas
aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518, and S. aureus TISTR 2329) by disc diffusion
method. The results showed that all of the pathogens were inhibited by the extracts of M. (ABB Group)
“Thepanom” fruit, M. (ABB group) “Kluai Hak Muk” fruit, P. granatum L. peel, S. koetjape (Burm.f.) Merr.
peel, and D. longan Lour. peel and seed. The A. hydrophila TISTR 1321 showed the largest inhibition
zone by P. granatum L. peel extracted by 70% ethanol (18.3+1.6 mm). The E. coli TISTR 117 showed
the largest inhibition zone by M. (ABB group) “Kluai Hak Muk” fruit extracted by 95% ethanol (21.9+1.0 mm).
The S. Typhimurium TISTR 2519 showed the largest inhibition zone by M. acuminata Colla fruit
extracted by 70% ethanol (15.3+0.4 mm). The V. parahaemolyticus TISTR 1596 showed the largest

inhibition zone by S. koetjape (Burm.f.) Merr. peel extracted by 70% ethanol (24.1+0.6 mm).
The P. aeruginosa TISTR 2370 showed the largest inhibition zone by D. longan Lour. seed extracted
by water (24.9£3.2 mm). The S. aureus TISTR 518 and S. aureus TISTR 2329 showed the largest
inhibition zone by M. (ABB group) “Kluai Hak Muk” fruit extracted by 95% ethanol (21.3+2.1 mm and
31.6+0.6 mm, respectively). In conclusion, these plant extracts were proven to inhibit enteric and

skin pathogens.

Keywords: plant extracts, antibacterial activity, enteric pathogens, skin pathogens
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M99 1
gnsanuuanisenalsaluailakasiamlivesarsannainiivgaeds disc diffusion

#@158N0/A29819 wuaitsenalsa USIUEUEY wi2e8liadiuns (Mean+SD)
fAvinazarenlgann Control

95% 70% 11 95% 70% 141
ethanol ethanol ethanol ethanol

LHNABWINNUN Aeromonas hydrophila 11.0+1.6 7.6+1.5 7.2+1.3 - - -

TISTR 1321
Escherichia coli 21.1+0.1 13.4+5.6 7.3+0.4 - - -
TISTR 117
Salmonella Typhimurium  12.6+1.8 11.3+0.6 6.6+0.6 - - -
TISTR 2519
Vibrio parahaemolyticus 8.9+0.6 7.8+1.3 6.2+0.2 - - -
TISTR 1596
Pseudomonas aeruginosa  12.0£5.3 10.6+2.7 11.8+4.9 - - -
TISTR 2370
Staphylococcus aureus 8.9+0.8 7.9+1.2 6.3+0.1 - - -
TISTR 518
Staphylococcus aureus 7.9+0.9 7.0£0.7 6.3+0.4 - - -
TISTR 2329

londredy Aeromonas hydrophila 8.5+1.7 7.4+0.0 6.8+0.5 - - -
TISTR 1321
Escherichia coli 7.3+1.2 6.9+0.7 - - - -
TISTR 117

Salmonella Typhimurium  6.6+0.5 - - - - -
TISTR 2519

Vibrio parahaemolyticus 15.1+£3.5 16.0£3.6 13.3+3.3 - - -
TISTR 1596

Pseudomonas aeruginosa  7.4+0.7  8.4+2.2 - - - -
TISTR 2370

Staphylococcus aureus  7.2+0.7 7.2+0.4 - - - -
TISTR 518

Staphylococcus aureus  7.7£0.9 8.4+1.9 7.1+1.3 - - -
TISTR 2329

- vanefe Lifiusnaduds

lglaviundam mnefs fusnasudanniiaelumsadouiazyin
wuafiSenelsaluanld: Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117,
Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596
wuAilsenelsaRanis: Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518,
Staphylococcus aureus TISTR 2329

) ) NFEFIVINTUM IS BaLiisuede
U 14 2007 3 Uszduiou Auengu-suAu 2563 v A < B
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1574 1 (si9)

#@158Nn/A29819 wuaitsenalsa USIuEUEY wieliadiuns (Mean+SD)
fvinazarenlgann Control

95% 70% 11 95% 70% 11
ethanol ethanol ethanol ethanol

Lﬁaﬂéjwﬁﬂgﬂ Aeromonas hydrophila 16.0+0.1 8.2+1.1 7.0+0.7 - - -
TISTR 1321

Escherichia coli 219+1.0 9.0+0.8 6.1+0.2 - - -
TISTR 117

Salmonella Typhimurium  15.0+2.6 11.4+2.8 7.7+1.0 - - -
TISTR 2519

Vibrio parahaemolyticus  12.1+0.9 8.3+0.4 6.2+0.1 - - -
TISTR 1596

Pseudomonas aeruginosa  14.0+3.3 8.2+1.1 6.8+0.8 - - -
TISTR 2370

Staphylococcus aureus 21.3+2.1 18.8+2.4 7.3+1.4 - - -
TISTR 518

Staphylococcus aureus 31.6+£0.6 189+7.2 7.2+1.1 - - -
TISTR 2329

\londaen Aeromonas hydrophila 6.3+0.3 8.2+0.1 - - - -
TISTR 1321

Escherichia coli - 7.3+0.2 6.1+£0.1 - - -
TISTR 117

Salmonella Typhimurium  10.8+0.9 15.3+£0.4 - - - -
TISTR 2519

Vibrio parahaemolyticus 10.9+0.7 15.2+0.3 - - - -
TISTR 1596

Pseudomonas aeruginosa - - - . , B}
TISTR 2370

Staphylococcus aureus  9.1+0.1 10.4+0.5 - - - -
TISTR 518

Staphylococcus aureus  7.9+0.2 9.3x0.2 6.3+0.2 - - -
TISTR 2329

~ e hiffusnaduds

lglaviftundamn snefa fusnasudanniaeluasadausazeio

wumiisenelsaluanld: Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117,
Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596
wumiisenelsaRInils: Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518,
Staphylococcus aureus TISTR 2329
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#@158N0/A29819 wuaitsenalsa USIUEUEY wi2e8liadiuns (Mean+SD)
fAvinazarenldann Control

95% 70% 11 95% 70% 141
ethanol ethanol ethanol ethanol

Waeniunu Aeromonas hydrophila 109+1.6 183x1.6 11.2+1.0 - - -

TISTR 1321
Escherichia coli 12.9+3.9 19.2+3.2 152+4.6 - - -
TISTR 117
Salmonella Typhimurium  10.8+1.8 12.3+1.4 8.6+1.1 - - -
TISTR 2519
Vibrio parahaemolyticus  11.5£0.9 19.3+0.3 13.4+0.6 - - -
TISTR 1596
Pseudomonas aeruginosa  12.0+1.8 19.0+2.0 11.5+1.8 - - -
TISTR 2370
Staphylococcus aureus 11.8+1.2 18.7+1.4 12.0+1.8 - - -
TISTR 518
Staphylococcus aureus 11.1+2.6 18.6+0.4 15.3+1.4 - - -
TISTR 2329

Waennseviow  Aeromonas hydrophila 16.0+2.5 17.5+0.7 14.3+0.9 - - -
TISTR 1321
Escherichia coli 14.2+2.0 12.6+1.5 10.8+1.3 - - -
TISTR 117

Salmonella Typhimurium  7.9+0.5 10.7+2.1 13.6+1.3 - - -
TISTR 2519

Vibrio parahaemolyticus 23.1+1.7 24.1+0.6 21.0+1.2 - - -
TISTR 1596

Pseudomonas aeruginosa 13.5+1.7 13.6+2.9 10.5+1.9 - - -
TISTR 2370

Staphylococcus aureus  7.4+0.5 8.3+0.3 8.1+0.3 - - -
TISTR 518

Staphylococcus aureus 14.7+1.0 16.5+1.0 13.3+1.0 - - -
TISTR 2329

- e dusnuguds

lglavitundam mnefs fusnasudanniiaelumsadouazein
wumiisenelsaluanld: Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117,
Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596
wumisenelsaRInls: Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518,
Staphylococcus aureus TISTR 2329

) ) NFEFIVINTUM IS BaLiisuede
U 14 2007 3 Uszduiou Auengu-suAu 2563 < < B
i g atuinermansuazinalulad




1574 1 (si9)

d9aiin/fa9819 wuafisenalsa USIudUEe neiliagwns (Mean+SD)
fvirazaneiildada Control
95%  70% i1 95%  70%  ih
ethanol ethanol ethanol ethanol
Wasnanly Aeromonas hydrophila 12.1+4.9 14.3+3.5 14.6+4.4 - - -
TISTR 1321
Escherichia coli 9.5+0.6 9.6+1.2 9.1+1.0 - - -
TISTR 117
Salmonella Typhimurium  11.8+0.7 13.1+0.4 13.7+0.8 - - -
TISTR 2519
Vibrio parahaemolyticus  15.0+1.9 14.1+2.1 13.8+1.1 - - -
TISTR 1596
Pseudomonas aeruginosa  15.6+2.8 14.4+1.1 12.4+1.1 - - -
TISTR 2370
Staphylococcus aureus 11.3+0.9 13.3+0.3 13.4+0.2 - - -
TISTR 518
Staphylococcus aureus 11.1+0.8 13.1+0.1 13.4+0.4 - - -
TISTR 2329
wananle Aeromonas hydrophila 12.2+2.9 16.9+0.4 12.0+0.3 - - -
TISTR 1321
Escherichia coli 9.4+1.0 7.5+0.7 6.8+0.4 - - -
TISTR 117

Salmonella Typhimurium  7.3+0.1  6.8+0.2 7.2+0.1 - - -
TISTR 2519

Vibrio parahaemolyticus 18.4+2.1 18.0+1.2 13.6+0.2 - - -
TISTR 1596

Pseudomonas aeruginosa 19.5+2.4 20.5+1.9 24.9+3.2 - - -
TISTR 2370

Staphylococcus aureus  9.1+1.1  85x1.0 7.9+0.4 - - -
TISTR 518

Staphylococcus aureus 13.7+0.3 13.2+1.2 11.5+1.0 - - -
TISTR 2329

~ e hiffusnaduds

lglaviftundamn snefa fusnasudanniaeluasadausazeio

wumiisenelsaluanld: Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117,
Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596
wumiisenelsaRInils: Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518,
Staphylococcus aureus TISTR 2329
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#@158N0/A29819 wuaitsenalsa USIUEUEY wi2e8liadiuns (Mean+SD)

fAvinazarenldann Control

v

95% 70% 11 95% 70%
ethanol ethanol ethanol ethanol

€

g0

1

Tunuw Aeromonas hydrophila - - 10.8+0.7 - - -
TISTR 1321

Escherichia coli - - 9.0+0.8 - - -
TISTR 117

Salmonella Typhimurium - - - - - .
TISTR 2519

Vibrio parahaemolyticus - - - - - .
TISTR 1596

Pseudomonas aeruginosa - 7.4+0.6 7.8+1.0 - - -
TISTR 2370

Staphylococcus aureus - - - - - _
TISTR 518

Staphylococcus aureus - - - - - ;
TISTR 2329

Tugnawisn Aeromonas hydrophila - - - - - )
TISTR 1321

Escherichia coli - - - - - -
TISTR 117

Salmonella Typhimurium - - - - . .
TISTR 2519

Vibrio parahaemolyticus - - - . . B}
TISTR 1596

Pseudomonas aeruginosa - - - . , B}
TISTR 2370

Staphylococcus aureus - - - - - _
TISTR 518

Staphylococcus aureus - - - - - ;
TISTR 2329

- e dusnuguds

lglavitundam mnefs fusnasudanniiaelumsadouazein
wumiisenelsaluanld: Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117,
Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596
wumisenelsaRInls: Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518,
Staphylococcus aureus TISTR 2329
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#@158Nn/A29819 wuaitsenalsa USIuEUEY wieliadiuns (Mean+SD)

fvinazarenlgann

Control

[

95% 70% 11
ethanol ethanol

€

ﬁo

95% 70%
ethanol ethanol

1

I‘U‘tﬂmw Aeromonas hydrophila  9.5+0.3 8.8+0.1 7.8+0.7 - - -

TISTR 1321

Escherichia coli - - -
TISTR 117

Salmonella Typhimurium - - -
TISTR 2519

Vibrio parahaemolyticus - - -
TISTR 1596

Pseudomonas aeruginosa  9.3+1.1  7.5+0.1 7.7+0.7 - - -

TISTR 2370

Staphylococcus aureus - - -
TISTR 518

Staphylococcus aureus - - -
TISTR 2329

Tulss Aeromonas hydrophila - - -
TISTR 1321

Escherichia coli - - -
TISTR 117

Salmonella Typhimurium - - -
TISTR 2519

Vibrio parahaemolyticus - - -
TISTR 1596

Pseudomonas aeruginosa - - -
TISTR 2370

Staphylococcus aureus - - -
TISTR 518

Staphylococcus aureus - - -
TISTR 2329

- el lilusnudugs
lelavifiundant mnedls dusnududannigaluasanausiagila

wumiisenelsaluanld: Aeromonas hydrophila TISTR 1321, Escherichia coli TISTR 117,
Salmonella Typhimurium TISTR 2519, Vibrio parahaemolyticus TISTR 1596
wumiisenelsaRInils: Pseudomonas aeruginosa TISTR 2370, Staphylococcus aureus TISTR 518,

Staphylococcus aureus TISTR 2329
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Abstract

This research has studied the effectiveness of concrete that mixes discarded and used plastic water
bottles, and then substitutes the total coarse mass (rock) for construction by the ratio of the plastic
volume used in the sample concrete mixture with a value of 5, 10, 15 and 17 percent by the weight
of cement. The result found that the amount of plastic in concrete to replace the coarse aggregate
affects the lower compressive strength of concrete. The ratio of 5% mixed plastics water bottles by
the weight of cement, with a maximum compression capacity is 225 kiss after 28 days of curing and a
minimum compression capacity is 117 ksc after 28 days of curing for the ratio of 17% mixed plastics
water bottles by the weight of the cement. The mixing and forming ability of concrete depends on
the ratio of the plastic water bottles mixture in the concrete, which should not exceed 15% of the
weight of the cement. The use of concrete mixed plastic water bottles can determine the compressive
strength when it is tested according to the compressive strength of the type of construction that does
not require a very high compressive strength. The cost of making concrete when mixing plastic water
bottles increases due to higher compressive strength but reduces plastic bottle removal process for

environmental conservation.

Keywords: concrete mixed used plastic water bottles, cost of concrete, used plastic water bottles
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y . do v ¥ v AnutlUlalunsunuinsemenatainnealnslndu
wminluwsazlasinisiiualitues nsandandu

g dewy . o a v ¥ o o lUNISHARDFUIALUT N1TILATIEYINTLLUBIE19NSN
wavasreunInlaeNdlasyavsawlunsSuiwiine &

o o v vy o = NAULAYYENAAANLNEBT1991N1S9IUENEINNT T
Tusgaungeusula ﬂﬁ]%ﬁ‘U’JEJUi%S‘MEJG]GW‘VJ‘LJ‘UENQE]U?’]?W !
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Iy 3115 Adyayn uagindnag a3ls (Deepunya &
Suveero, 2015) IinguszasAlunIsiauINEnTme
nszosnmnsmeaLrwsswanainievsauhdaesdem
(WanaFndIte) INLTWIUEAAINNTTH WasUITeVeq
aussil g3e7AnsiAad] uazanuy (Suryawichitseranee,
Seangatith & Apichatvullop, 2000) laAnwn1slaieu
wanapnilFuduvudunaluneunin lngyiwanadin
PET waz HDPE wnaSupsunimiiolildmasiunss
Faufisdu wazannisuandn Tagldidunanadin PET
waz HOPE fldudanuudunanlunounin dauUsild
Tunsfiniuszneudie Sasdrutivofiums Ui
unanainasauasdnuen wazusuandunanadind
w@sulumsunIn wuldn nMstasudunaafnlunidesu
ussdnuazAlugdadnnguanaciloUiinandunaiain
1nTu usaztglireunIntmg S uLsstaiinTy 13
Thawianduq navlundndusiniadoadns end ans
AnunanURiBanavesnounsanaunszilousfindily
wdnasudulpmdnfivdeiicainnisnds Tne dunde
iﬁaﬂ wagAne (ChuSilp, Boonrasi, Kwanyeen,
Krirat & Saereal, 2013) n1suandgniavinlasldves
waraAniduadiunausiu lae auiln Sgygrituna
wagtennssa Syynifivna (Thayavinichchakul
& Thayavinichchakul, 2016) 1Jun1suaugives
wanadndilsiainnslieufeunasuuasuusgulvidy
dananafiniteonaulunisuandgmasi delutuneu
nslianufeugmanadiniasudesansivitdanase
amw?qmé’amazqmmwmmwwé INATINYNU
VDI ARNT UeAINTEAN UazAnE (Sangrajrang, Ploysawang
& Promhithatron, 2013) Tusunansenuvasnalain
degunmuardsnndon liesugin nisliannudou
\evasumarfunanaiineda Polyethylene fifely
HARVIANAERNLATQINAERAN zUanUaay Styrene
Fdmafufivsanisszmeifesiomiliasyansssuy
mMadumele nansENuLUUEeSIardInanasEuY
Uszamaiunans ¥anessuunsnsesa Anusde
ausdunaviduansneinlsauzite souvanisdan
UaoeRansuoulneanleniidmwansznulaensine
amglanfou ududmingduussuvesganananini
lifienuduasanudungfismesnadwmaideriso
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Fewazan mndould Funouilvnzanlunsia
vognanannihunldludunau Tanneasreaslidu
maummﬂsgﬂﬁdqNaﬂswmm'a?amé’auﬁﬁaaﬁqm
LLazﬁuﬁqumiLLUsgﬂﬁﬁ’l warnIsANYINGANTIULAL
SipswinsiutminuesnuneunIAESUMEN inay
PET lng Mohammed (2017) lngiwaadnusginn
PET dosdusuindniiioldunuinanuazideanie
nylunsnauAaunIn 91nUITeTIRULIN IS
TyifinnsAnurldwanainnaunusiasiune 1 unun
TunswannsunInwarnisidanatainldldugana

v
=1

Tupaudsdinanadunndaududuiuivesn1s@neil

msanenilgRansansdiuys Ao wasumeny
wiodiu Mdudruusenovlunisesnuuunounia
dwsununeairadedlduyuianuszana 500 vmsie
ANUIANUATYIBT0EAY 20 YBIAUNUTINVBIABUNTA
(mArlaeysenn 2,500 vmdegNUIARLLAT) Faty
Jefinalseloving1aunnmininisanusunuuIasiu
weulnenaLnu8vIn L INaERN AT udILarns
Wawn3sn1silUlgnuese nisandunuasunialy
NuneadazIsnisidavezainvianatainiild
wdlneludimansenudedwindeuuasidusunse
segmanmwasiitii mathvasbwanadinldudiluida
TnglsnswaulurpunInneassdmsuNwImnssulys
9 ANN150Y20aNUSUIVHZIINVIALINAERNLAE
Fununsiidnuey samadunuestagdunayly
ABUNSA ABUNIATINAIUNANYBI VI INANERNTIL
udrilazifurounindunusi s audmive
Aeatraazidunislimdnvezanuiniwanainly
yuyuBnnanilag Seduinnvesedded lumu
FedarinisAnvianudulledlunisiivanda
wanafnltuamanlunsunIndmsuldiuanuneasis
nsnnaeUUsE AN AN sTuLwinvesreunIaf
fdrunananvIntwanainildudaliimnzau iy
Uselanauneasne wazn1susendaduunisiida
vzanvIamanaininetilunadluneuninuny




1QU3aIAVRINIIITY

1. WianaaauUseansn1nueanaunsnnilaiu
NALYDIVINUINANERNTLY WA INABNULIATIUNEIU

YI9RUA

2. wWaAnwanudululalunisidauasas
NOAS19UDIABUNI ANLAIUNAUVDIVINUINAERNT LY
wardmsuUsenalng

5aduUN1598
MeTeiiTunouLazisNsATunTIe fie
fuiviideduiemaaouTagnivimnssles ann
walulagiainssules 81A1512 Melunmine sy
AN IUNTAWU NTUNNUMUAT NHUMBE1MAFRY
Wumeuniadednmaaeudmsunageulsyansain
M3YULSIveIRBUNSATINALT It AN ERN WAL
TUanunnasgunIsvegauAsunia n1sinieuiieg
Asnageumuuall 2 Useian Ae Aeundauuuung
LarABUNIATHALYININANERN Faeg19naunIn
WUUUNATERIIEIUNENYBIADUNIATLYNAY 1:2:4
(YUBUUANTIE:U) KALDBNRUUAINIAIYBIADUNTH
windu 240 Alansusensrawuiiuns dusuidud
Wiguiisudsgdnsam Yudwudlunisvageuidu
Yutwuddesauauduszianil 1 fauandluain 1
1IATIUNYTULAZUIATINALLDYAFINTUNITNAFDUAS
uanslunIn 2 wag W/C=0.60 Wumivundmsunis
VAADU DIYULVBIABUNIANTLELIAN 7 14 Uay28 Tu
$1UIU 9 Fpge FegineunIANaLYIAINAERN
waylnaNIna I UME B AU MU UARAEIUTB VIR
thwanafindosas 5 10 15 way 17 vesuiwiinyufianed
Tngviamanainie PETE dmdunuideilidondvin
wanadnipuyiala vuia 1.25 dns 1.5 ans uaz 2
ans lngvinnsdesvsednlidauinussaiad 1x1 .
AULEASIUAIN 3 TTUIUAIDYNEMTUNAGBUAIUA
TisagaguanuiAndIuiu 36 deg19 I1uIUeENe
A magourmunwiniu 45 fogs msdesainth

Wmaaﬂﬁiﬁz’fué"sﬁm%’uwamiumuﬂ'%msﬁg"ds"m
Judmdsunuuniaondiuasudounuy (laky)
flounUszana 10 dadwns fegrsnaundndildly
ASNAFDUNIAIILAINITANITSULIISAUDIADUNTA
Jureuningunssgnuieduuin 15x15x15 @u. g
THuuunaofl9g19nTIgNUIANRINLINTEIU ASTM
C 192 fawanstunm 4 ManuTIUTINdayansegey
UszansammsSuthmineouniadinaswiainanain
74 wdndulumundnnsdmnssuleswazdeviun
V09 1B, muﬁy'ammgm ACI 318 i muALIATEIY
nsUnABUNgATl 28 Su Tnewn3anadeunsuids
YBIABUNIARANIIUAIN 5 NTIATIBRToYANAL
Uszananaidudeyaiidrsalduniinsgsiuasiuiou
Wieuuszaninmnisiuindsesneundnfinauein
drnanafnilduds fdndrunisuausiie q ey
WLNzaNAunNIssunaslunnazUsslanaunedsy
wagnsiaulaassduaiainssuleslusuian n1s
Uspiduanudululdlunsldausiedmiuiuiigm
iiereuninieainafifuyusiuaz s davesinnan
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AT 5 1Seanaday Universal Testing Machine--UTM

N1INAADUANTRNINATUAINO T NUNY
u,axm'ﬁ@m%uﬁwaamaﬁfmwmaaﬁa@maiw
nerukariiasnazdeafildlun1sidelaeninn
AUEIINNIETI ANUANTUNIBUTING  Uaens
gadani lnefiunsgrunisvadouniy ASTM C127
Standard Test Method for Density, Relative Density
(specific gravity), and Absorption Aggregate N3
AL Lar A NgA T e Tanana
FUazden lneluInsgIunIsnagaunu ASTM C128
Standard Test Method for Density, Relative Density
(specific gravity), and Absorption of Fine Aggregate

NAN13338
AMANUAYDIIEN
Fapiinunldlunismaaeuiiienisadig
ﬂauﬂ%é}"gasmﬁﬂﬁmaauqmauﬂ’aﬁugmmmm
wanslawasiolul
1. anuazdeanionseneuiilalunis
nAEoUl TA1ANE9SINIETINRAINAY 2,54

[

ANUANTIEUTINQWABYINAY 2.58 uagA1dnT
nspadninadehiuiesas 1.61

2. snasuvenuveiuiidlumsvaaeut e
AUz TIRAsIAY 271 Anugdesae
Uiy 2.75 uagn “’m’]msam%ufm?{a
windusesag 0.41

3. nsldvannanafniildudmaunuuiasiy
weruluADUN3n AMURLILLUYIRTINANERN
fianadewinfu 1350 nn/av.y n1shAszdUSuIw
wmaaﬂqqqﬂﬁmmsamaﬂuﬂauﬂ%Lﬁammmuma
M IULazdndIusT NI aNaaRnildudafufiu
NNIINAasulaenIsnaassguusuIunaann
VAFBU WU USHNINaNa@RniinaunuLIas e
udnounindsannsotusUldiidndiuiigigndosas
17 maqﬁmﬁﬂyu%muﬁ lesannanisneaesmuin
USunasmanafniivaunusnasiunenuidndiusesas
20 19 uay 18 maqfwwﬁﬂgu?dLuum“laimmsaﬁ%wau

ABUNIAiaNTSIdIIUNeas19la USunaumanainfiunn
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W38 LA A NN TENUABAINAINNTA NIV
waztugUnaunn fauanslunin 6 lasUsamanafin
fwngaulunsmaunumiauveuiefuliions
uaulupounInuasinnuasalunamuastugUls
firnadowiniu 1:13 Taethwin
INNIINAFBUNITTUAITITAUBIABUNTA
wuudn@linaunarainlevinnisnaaouiivaseny
MsUuAeundnfieny 7, 14 uay 28 $u Fadulusa

1055 ACI 318 fifmuaunsgIuNIUNABUNIAT
28 JU NanN1INAaRIAEATlUAIIIe 4.1 LagNanIS
NAFDUNNISUASIORYBIABUNSANENNaNERnLae Y
nanfiulugnsndIu 5% 10% 15% 17% sovinin
YuBiud ldvihnsmeaeuiivisengnisusvesaounin
ﬁawq 7, 14 uay 28 Ju ddldnanisvnasadandly

M1519 199 5

AN 6 ABUNSANTFIUNANVBINAERNLAENALNULIATINREUNUINLALLY

f19719 1

HANITNAROUNITSUN 188N YBIARUNTAUYLUNATID YN 1TV 7, 14 Uag 28 Tu

218N15UL dwmidndaogn  AruruIwLY L3990 fdsdausedy  massaiade
(nn.) (nn./u3) (nn.) (nn.) (nn./242) (nn./2u2)

73U 8.17 2340.79 40830 181.5 198.26
8.17 2420.74 44230 196.6
8.14 2348.70 48750 216.7

14 Ju 8.26 2415.10 50990 226.6 216.2
8.17 2357.56 47110 209.4
8.35 2409.92 47840 212.6
7.92 2362.63 54338 241.5

28 U 8.00 2325.00 50850 226.0 235.5
7.87 2301.07 53775 239.0
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M54 2
HANISYIAADUN TS UNIAIONYDIADUN SONAUNAIAAN 5%

21YN15UY dwmidndaogn AUy L3990 fdeauszdy  massnaie
(nn.) (nn./u3) (nn.) (nn./2U2) (nn./242)

79U 7.49 2077.77 46970 208.7 199.37
7.57 2113.96 40240 178.8
7.70 2042.16 47400 210.6

14 Ju 7.54 2091.73 48900 217.3
7.58 2117.20 39500 175.5 201.33
7.71 2166.85 47520 211.2
7.42 2141.14 48390 215.1

28 Tu 7.58 2172.92 50920 226.3 225.1
7.40 2163.65 52600 233.8

A1979 3

HANISIAADUN TS UNIAIONYDIADUN SONAUNAIAAN 10%

219N15UY dwmidndaogns AUy L3990 fdenUszdy  massnaie
(nn.) (nn./u3) (nn.) (nn./242) (nn./2u2)

79U 7.34 2024.21 30390 135.1 138.10
7.36 2015.79 32750 145.1
7.45 2108.09 30080 133.7

14 Ju 7.20 2010.89 31090 144.8
7.21 2000.69 32530 144.6 144.97
7.18 1928.82 32730 145.5
7.26 2000.80 34230 152.1

28 Ju 7.44 1998.25 33030 156.8 153.33
7.19 1956.02 34000 151.1
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f13149 4

HANISYIAAOUN TS UNIAIONYDIADUN SANAUNAIAAN 15%

21gn15UN dwtindiegns AU U399 fdedauszds  Masdaaie
(nn.) (nn./u3) (nn.) (nn./932) (nn./%32)
7 3u 7.31 2209.93 25660 114.1 134.93
7.29 2145.88 32500 144.9
7.42 2155.22 32810 1458
14 Yu 7.10 1957.20 30398 135.1
7.09 1966.80 29003 128.9 143.13
7.42 2155.13 37210 165.4
7.64 2133.23 32830 145.9
28 Tu 7.30 2134.78 32200 145.7 150.86
7.40 2135.27 36800 163.56
M1919 5
AN SNATOUN 18I0 TN LTSN YDIADUN SHHANNA TN 17%
RREREITLY dhtingiegne AU U399 fdedauszds  Masdaade
(nn.) (nn./u3) (nn.) (nn./92) (nn./932)
7 3u 7.59 2147.53 21910 97.39 95.1
7.38 2172.19 23490 104.4
7.71 2181.66 18790 83.51
14 Ju 7.26 2067.67 22973 102.1
7.23 2072.40 24795 110.2 105.87
7.41 2152.51 23693 105.3
7.36 2068.56 24200 107.5
28 Tu 7.27 2016.82 25403 112.9 117.21
7.08 2084.07 29530 131.24
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. ABUNIALUUUNA

9. ADUNSAVINAUNANERAN

AN 7 WUSHUTNEUANULAYNEYDIABUNSALUUUNRNUABUNIANNALNANERN

ANYAIZASLEINIIVDIABUNIA
Snvaznisdemeiiiosannisageuids
AUNIULTITAVBIABUNIAALLAANITIEENIETUNTS
FauanslunIn 7 3NanwaEN1SEeNI8U89ABUNTA
Plinaunanafniiieannnisnageusndeiunsidaves
aouniaiilildnaunatafnazdidnwarnisuanesn
Juduswinlng daanddunm 7 nsidemeves
AOUNSATINAUNAERN NNFUANWULENTIHENYIY
Funadiuldndnvarnisidemeunnaenduiudn
wazguasnnnIneunInfilinauwatadin uifdns
sUnsaiuey senanadninauadlulunouninoy
Premgsliliinounimiuinnadesy feneunimuuy
Unddlo¥uusedafiazunnazidensanduiy | haY
Linsgunsafn widedmarainnasasluazyinl
AansUszanuiulantuluneunin

mifiLﬂiﬂzﬁﬁunwmﬂaun%'mwam'mﬁﬂwmaanﬁ
Tduan

PINNINAFOUNUI SnduvesmauUnsATinay
WarERNaUTIIN 1 gnUIAAIAT a1nsanandlanIy

AN919 6 dndInveIMAERNTINANRLINNT a AR
Uhinnsyuliuuduasnefldantiossiuisanisiy
fdsdngeaeiianassng n1sensdstioyanin Peri et al
(2012) IeeSunesununsidavezidurianaadin
vige PET favlddnewndeusyana 5 vivde 1 Alansy
FeduanunsoduasunuvesnounIafinaunaiain
Temuanslumsns 6 warnmsviaiwanadniild
wingesdudunanluneuning Sdliadmansen
edsndeuniseinialasseuiiisuiuauide
nsudndgmaintagldveznanafindudiunausoy
oy aufln Sqyeyituna wastennssa Swygyituna
(Thayavinichchakul & Thayavinichchakul, 2016) 7
waugeusznanaAndildainnisldanusounasuuas
wdssulsfudlnanafinilonaslunisuandgniain
Tnetunounisdesnanadniinornefiv
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M99 6

NMSWSIUTIEUTENINANT IUHAUYIRDUN TATIHAUNAITANGR 1 gNUIANLINT NIAIOAGIGAUUYULRAY

PET (%) 0 5 10 15 17
Y (kg) 300 1322 1016 638 549
n518 (kg) 624 2714 2082 1310 1196
i (kg) 1296 0 0 0 0

PET (kg) 0 66 102 95 93
Maeon (ksc) 235.5 225.1 153.33 150.86 117.21
dunundedesiuum/aua) 2500 4680 3670 2416 2140
Funuirdananainiadsuin) 0 330 510 475 465
G’Tuwum?{a(mm/aw) 2500 4350 3160 1941 1675

dsUunauazn1sanusena
NATEEAnwrautRdufdussalag
Tddpg1egunsagnuiai vuIaduN uAUg Nal
15x15x15 @3, (1193g1ug1uld ASTM C 192 ) §1uu
Fregeildlunisnegouanun 45 Fredruiau
Frog1neunIauuuUnitildnaunaain 9 fegns
LazsnethireunInfinauIntnaainlng ladnayiy
leflsuausneg1aiavun 36 §edne Inesnsiau
yosUsinamarainildlunisnauneunsnfiogns i
5% 10% 15% 17% lngtnmiinvasyudiaud 91013
VNEBUNUTN TURDUYDINTSHANABUNIATINEL VI
wanadniilduds ldarsimmanainadluiaeianun
wszazyhlvmataindudinuduieu lunagiu aas
Tananafnaslufiazdruiionsdusiifvesnaunia
ALEsaSUMESavesnaun3nfiognsd
NALNANERNLARSATAUIEIUREN VD INAERANINARD
AanseSURaavasReunSaiianas AR EIL
vosmanaRnuasluneunIafilyimassmnniign fe 5%
Tnstminvesudiuudlasaifidadageaniade
winifu 225 Alanfusions.au flengnisus 28 fu uag
Adnsduvsanatainuanlunouninfiliigdesn

touiian flo 179 Tnehminvesyufundlasmringssn
gagaAshiy 117 Alansusiens. s iongnsus 28 fu
ALAINIANTHANLAY TUTUTDIRUNIATUBE T
SadrwvamanainiinanlununIalinisiu 15 %
Tnothwdnvesyufiung lnsdnmdiuveananadin
nanlumaunInuINnd1 15 % Aauninazliduiiuay
llanunsanaensunsals anNanIsNnaILanali
WinI1UsEansamnnsSuiidednvesnsuninazan
asmuSdiifintuemanaindinauluneaunin
nsldaeunIanaunaainaasldiuauneasneily
IeinupAINsSuMassagswIn 91ey unia
ufr owawn sweeunIaneny Judu sl
wwonlauasuNIANENNAERNAINITANIITUIAT
nssuidasaiivaaeuldlimnzauiunissuiigs
8AYDIUTLNNNUNDATI AUYUVDIABUNTAHALVIA
iwanafniliudesdyadiigdudoioudouiy
ADUNIALUUUNRAIUIZAUAILEINITANITTUANRIEA
fgsuuifuyuresnounIanaIninanainldud:
srgnnipeundaLuuUNAlaeifiauaunsasusids

Y
Yy a

BANA1 UBANISABN LT ABUNSANANVIAUINANARN

a

Huad flo n1seudnddwindenannsandunau
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Abstract

The aim of this study was to examine the working environment and the use of Personal Protective

Equipment--PPE behaviors among workers in automotive repair shops at Muang District, Nakhon

Ratchasima Province. The samples were 114 workers comprising 50 spray painting workers and 64

maintenance technicians at 8 automotive repair shops. The samples were calculated by Cochran’s

formula. The workers were recruited by using the simple random sampling method. A questionnaire

was use for data collection. The statistics were utilized for data analysis by descriptive statistics and

Chi-square test. The results showed that all workplaces had a fence or boundary, as well as personal

protective equipment at their workplaces. Many workplaces lacked fire alarms and safety standard

systems (62.5 % and 50.0 %; respectively). Safety knowledge and safety attitude of the spray-painting

workers and maintenance technicians were not different (P>.05). Personal protective equipment uses

by subjects in the two groups differed significantly (P<.05). 46.0 % of the spray-painting workers used

personal protective equipment regularly compared to 48.4 % of the maintenance technicians who

used personal protective equipment only occasionally. The results suggest that the automotive repair

shop owners should provide appropriate working conditions and raise the awareness for the need to

continuously use personal protective equipment to reduce risk and encourage safety at work.

Keywords: working environment, personal protective equipment, automotive repair shops
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3 (37.5) 5(62.5)
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4 (50.0) 4 (50.0)
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Tuanmilldenlaidesnilas 1 ade Judu wavan
HANISANYY WUIN Soway 50.0 vesanIUUTENBUNIS
Srugeusasudlifissuvnnsgiuanuasaielunis
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(Buachaw, 2013) 73uf4AINTIUNGUAMAINVSONGY
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(Muangmonprasert & Phornprapa, 2016)
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\uABTTiUsE AV WgaTian (Simaroch, 2015) Ustifiu
WiruARauANUaeniy WU naudlegdly
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unAnga

nsAnuadsilifunisideRmanes (quasi-experimental research) finguszasdiiieAnumanesiusunsuniy
souiinugunnaenginssunsguanuesvesUlslsaiuimu drvasiun ngusegradudUaslsaunu
fanuuinmsilsmeunadaadugunindiuasaun $1u7u 60 Au AndendneTBn1sduuuTanstuneu (Two-stage
sampling) iungumaassiild3ulusunsunuseusiuguain uazngunuauldsunsguanuuInggIu ngs
az 30 au TuvvasvanlumaAvdoyaneulazvdinimaass Iinsevideyadmssnmndoaia Al Sevay
Aady drmudoauunnnsgiu s sudisuanauuana Yo A AT LULNG ANTIUATAUARULDIAIY
adi Paired sample t-test Wag Independent t-test mamﬁé’fawudmzLLuuLaﬁawqaﬂsimmi@Ltammaﬂu
nqunaaes naslasulusunsugeninneuldsulusunsy wavainitngumiuau (p-value<.05)
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AFNAEY: LIALUIYIL, AIINTBUTATUAVAIN, NERANTTUNITALARLLES
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Abstract

The purpose of this quasi-experimental article aimed to study the effects of health literacy programs
on self-care behaviors among diabetic patients at Rungnok sub-district. Sixty diabetic patients in
Rungnok Health Promotion Hospital participated in this study. Using two-stage sampling, the thirty
patients of the experimental group received the health literacy program and while the other thirty
patients of the control group received the standard care. The pre-test and post-test questionnaires
were used to collect the data and descriptive statistics, including frequency, percentage, mean and
standard deviation. A paired t-test and Independent t-test were used to compare the mean score of
self-care behaviors. The results revealed that the mean score of self-care behaviors in the experimental
group were significantly higher than before implementing the program and were higher than the

control group. (p-value < .05)

Keywords: diabetic, health literacy, self-care behaviors
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Data Center, Ministry of Public Health, 2019) a1n
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Tsunsuausauisuguan lnguszenduuifnniy
saUiAUguAN (health literacy) nauinisiseus
E;I‘LWLJ' (adult learning theory-andragogy) LLaquwﬁ
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Yoway Alade wagdnudonuuinnis Lagainenadldin Independent Sample t-test uay Paired Sample
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Abstract

This quasi—-experimental research aimed to examine the effects of health behavior modification
programs on self-management behavior of type 2 diabetic patients in Nabokham Sub-district, Muang
District, Kamphaengphet Province. The sample was comprised of 60 type 2 diabetes patients that
were divided into two groups; one was the experimental group and the other was the control group
consisting of 30 people each who were selected through two-stage random sampling techniques. The
instruments used in this research were a health behavior modification program and questionnaires,
which were tested for the content validity at the level of 0.6-1 and the reliability of 0.85. The data
were analyzed with mean, standard deviation, independent sample. t-test and paired sample t-test.
The result revealed that the average score of self-management behaviors of type 2 diabetic patients

in experimental group was higher than before the intervention and higher than the control group at

the statistical significance level of (p<.05)

Keywords: health behavior modification program, self-management behavior, diabetic patients
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Bdunsidvazymsduuinanszainudazuasiide liud anufisvns $ud TruFeu naia In uaz
T5ai38u 910 9 gy Tawvienua 40 90 AMummAETULLLUNALzLIN SR UTENaUTa ST LA AL UTELAN
wariiesidoyalignanisduamnisussfiuasueuaniuiuazainud Sesar wazAravduiusiuy
ey wan13deld feil (1) ViinaesfAetuluguvu wiity 164.27 Alandu/fu TnedSuumezauunas
Aulingsgn Ao anuiisiwnis wihiu 32.80 Alanfu/fu sesasn e Fruf TiuBeu maa ¥a waglsabou
Winfiu 32.67, 30.51, 29.12, 27.11 wag 12.06 Alan3u/u aua1eu (2) ‘LJ'%mzumsﬂéaam%uamglmw‘%uﬂu
YUY Wiy 273.856 KeCO eq/Tu TngUSinmnisUdosnisususaniurigagn Ao $ud Wiy 67.7280
KgCO eq/Tu 503891 A nan Tn anufisnunis Trueu warlsadeu winfu 65.6864, 62.0673, 58.0007,
53.9083 uay 20.3736 KgCO eq/Tu nua19y
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Abstract

The objectives of this research were to: (1) study the amount and type of municipal waste generated
by each source and (2) study the carbon footprint of them. Sampling was obtained from offices, shops,
houses, markets, temples and schools from 9 municipalities (40 sampling) was conducted. Then, the
carbon footprint formula, frequency, percent and Pearson correlation were statistically analyzed. The
result has shown that (1) the amount municipal waste is 164.27 kg/day while the offices generate
32.8 kg/day, which is the most waste, and then followed by shops, houses, markets, temples and
schools were shown as having waste at 32.67, 30.51, 29.12, 27.11 and 12.06 kg/day, respectively. (2)
the amount of carbon footprint by source was 273.856 KgCOZeq/day, while the most waste generated
were by shops with 67.7280 KgCOzeq/day and then markets, temples, offices, houses and schools as
65.6864, 62.0673, 58.0007, 53.9083 and 20.3736 KgCOzeq/day, respectively.

Keywords: waste, carbon footprint, community
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Note: Adapted from “Green Office Manual”, by Department of Environmental Quality Promotion,

2014, Nakhon Pathom: Mahidol University.
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Abstract

This quasi—experimental research aimed to evaluate the effect of promoting programs for perceived

self-efficacy in prevention of dental caries, outcome expectations on prevention of dental caries and

dental caries preventive behaviors among grade six students at one primary school in Phitsanulok

Province. The population were the grade six students studying at primary schools in Phitsanulok

Province. The sample size of 68 students was calculated. The samples were divided into an

experimental group and a control group, each group consisted of 34 students. Two sampling schools

were purposively selected. The two selected schools were determined for the experimental group and

control group by employing the lottery method. The samples of each school were recruited by using

the simple random sampling methods. The effect of health such program had been implemented in

the experimental group for 8 weeks. The Bandura’s self-efficacy theory including the domains of

perceived self-efficacy and outcome expectation was applied into such program. Data were collected

by utilizing. three sections of the questionnaire including; perceived self-efficacy in prevention of dental

caries, outcome expectation on prevention of dental caries and dental carry preventive behaviors.

They were tested for the Cronbach’s alpha and received the reliability score .78, .78, .77 respectively.

Statistics utilized for data analysis were descriptive statistics (mean, percentage and standard deviation)
and inferential statistics (Independent t-test, ANCOVA and Paired t-test). The results have shown that

the mean score of perceived self-efficacy in prevention of dental caries, outcome expectation on

prevention of dental caries and dental carry preventive behaviors in the experimental group was

significantly higher after receiving the program, than before receiving the program, and higher than

that in the control group (p-value <.05).

Keywords: program, perceived self-efficacy in prevention of dental caries, outcome expectation on

prevention of dental caries, dental carry preventive behaviors
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A10150AULBIHITUININAMNIAN AINAR N15991a
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1.2 nMslg@auy (modeling)

1.3 nsldAadnge (verbal persuasion)

1.4 n13058AUNI9@715UD! (emotional
arousal)
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nstlesiulsafiugvesinFoutulssoufnwmeutans
gLNBNTENDIA JIninuATTIvENN Ingnsuseend
lingufAnuanTnuLeLaEN ¥ wIETuAYUNIg
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finzuuuedomuauiifeaiunstosiulsaituyg n1s
Sudmnuanuanunsasuedlunstesiulsafiuy A
manislunafveintstesiulsafiuyg n1sufdfnulu
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AULDY (perceived self-efficacy) WaZAIUAIANTY
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Ay Wimasl
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N
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Wwanssuiauaunsanueslunisteaiulsailuy
Aauannislunadnsveanistesdulsailuyuas
npAnssunsdesiulsaiiug geandneuneaes
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experimental research) LfieAnwnaveslusunsa
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2009)

20%(Z,+ 7,
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a [y
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AUD 95% A Z = 1.64

o A

U 14 2007 3 Uszduiou Auengu-suAu 2563
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1% power of test = 90 fathy = 1.28
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Lsaftunlunguneass = 32.94 (To-on, 2010)
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LsaftunlunguiuSeuliiey = 29.88 (To-on, 2010)
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___r
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| 22
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v (1.00-0.20)2
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Abstract

This descriptive research aimed to study the health status and health behaviors of the elderly. The
participants in this study were 68 elderly people who were selected by using purposive sampling.
The instruments used in this study were interview forms on health status and health behaviors. The
data collected was analyzed by using statistics, means, frequency, percentage, standard deviation.
The research results found that 60.3 percent of the participants were females from between 60-69
years old. 48.5 percent of the participants had health problems, such as joint pain and back pain.
In the aspect of mental health awareness, 97.6 percent of them were found to be able to raise
grandchildren, make merit, feel respected, cook food, sing lullabies, etc.; 67.6 percent felt that they
were happy. In aspects of performing daily routines: 67.6 percent were found to be those who enjoy
socializing; moreover, 100 percent had the ability to clean, get dressed, eat, and use the toilet by
themselves. The suggestions of this study are that basic information and guidelines to promote health
development, self-care, and self-reliance in the elderly can improve their health and quality of life.
Moreover, these suggestions can be applied to and used for solving problems that meet the needs

of the elderly.

Keywords: health status, health behaviors, elderly
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Introduction

According to the results of the Thai
people’s health survey in 9,195 of the elderly
based on physical examination during 2008-2009
by Thai National Health Examination Survey, it
was found that most of the elderly assessed their
health in overall at the moderate level which
was accounted for 4840 percent. 38.10 percent
responded to the survey that they had a good
health. However, 12.50 percent and 1.00 percent
of them assessed their health level as low and
very low, respectively.

According to study based on secondary
data on illnesses in the community of health
service receivers, the most three frequent health
conditions found are (1) muscle pain, back pain,
waist pain which 60 percent of the patients are

the elderly, (2) respiratory disease which is mostly
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found in children, (3) gastritis which is usually found
in the reproductive age group. These diseases
can be prevented. The study found that looking
at the solution should be a proactive solution
to the management of health problems by using
the concept of community participation in the

management of health problems.

Muang Hong Sub-district Administrative
Organization has a policy that promotes the
development of the quality of life of the elderly,
which is supported by government budget and
academic knowledge from many sectors. Muang
Hong Sub-district Administrative Organization promotes
elderly health by organizing and establishing
health promotion activities and an elderly school
as a body of knowledge to promote learning
and develop potentials of the elderly, which is

consistent with the second national strategy




regarding social security of the elderly. In addition,
the elderly school was established from the idea
of enhancing the model to promote the potential
of the elderly for learning and self-development
as well as participation in social activities. The
participation process of the local community,
network associates, and some communities have
established a vision for the development of the
elderly saying, “creating knowledge, taking to

practice, and sharing.”

According to study based on secondary
data on illnesses in the community, the most
three frequent health conditions found are (1)
muscle pain, back pain, waist pain, in which 60
percent of the patients are the elderly, (2) respiratory
disease which is mostly found in children, and (3)
gastritis which is usually found in the reproductive
age group. These diseases can be prevented. The
study found that looking at the solution should
be a proactive solution to the management of
health problems by using the concept of
community participation in the management of

health problems.

In 2018, the researcher together with Muang
Hong Sub-district Administrative Organization
and Thai Health Promotion Foundation studied
the mentioned secondary data on illnesses in
the community of health service receivers, and
we found that finding solutions to the problems
could be a vital process to the causes of the
health problem since the community had not yet
surveyed basic health information of the elderly
to provide health services that could the needs
of the elderly. In addition, the researcher was
granted a research scholarship for conducting research
concerning the health status and behaviors of the
elderly in Muang Hong Sub-district, Chuturapakpiman

District, Roi-Et Province.

Research questions

1. What is the health status of the elderly
Muang Hong Sub-district, Chuturapakpiman District,

Roi-Et Province?

2. What are the health behaviors of the
elderly Muang Hong Sub-district, Chuturapakpiman

District, Roi-Et Province?

Objectives

1. To study the health status of the elderly
Muang Hong Sub-district, Chuturapakpiman District,

Roi-Et Province;

2. To Study the health behavior of the
elderly Muang Hong Sub-district, Chuturapakpiman

District, Roi-Et Province.

Research methods:
This research is a descriptive study.
Population and sample group

The population consisted of 68 elderly
who were over 60 years old. They voluntarily
participated in the study that took place in the
area of Muang Hong Sub-district Municipality,
Chaturaphak Phiman District, Roi Et Province.

Research Instrument

1. The health status interview form for the
elderly consisted of the following data: (1) general
information, (2) health status and illness in the
past six months (3) mental health awareness (4)
Barthel Activities of Daily Living--ADL, with criteria
for Activities of Daily Living As follows:
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- Unable to Activities of Daily Living (0-4 score)

- Unable to Activities of Daily Living (0-4 score)

- Somewhat able to do Activities of Daily
Living (5-11 score)

- Be able to do Activities of Daily Living
(12-20 score)

2. Interview forms of health behaviors of
elderly

2.1 Content Validity of the research
tools: The interview was proposed to specialists
in order
to check content validity, language, and assessment.
The content validity of the tools: IOC of 0.75.
The questionnaires are adjusted for use by three
specialists.

2.2 Reliability: The researcher improved
and adjusted the created interview under suggestions
by the specialists. The 30 improved questionnaires
were used for a try out on Coke Lam Sub-district
Chuturapakpiman District, Roi-Et Province,
to collect data on health status and illness in
the past six months, mental health data, health
behaviors of the elderly. The data collected was

analyzed using Cronbach’s alpha coefficient (0.80).

Data Analysis

The data about the population characteristics
consisted of gender, age, marital status, educational
backeround, occupation, health status and illness
in the past six months, mental health data, health
behaviors of the elderly, and Barthel Activities
of Daily Living--ADL. Descriptive statistics, such
as frequency distribution, and percentage were

used.

Rights protection for samples

Before conducting the collecting data,
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taking into account the ethics of the researchers,

and protecting the rights, the samples that
participated in the samples were clarified with the
purpose of the study. Data collection methods
and the benefits that the sample would receive
from the participation as well as the rights of the
samples, were informed. The sample group did
not lose any benefits, and the information in the
questionnaire will be kept confidential. It would
not be disclosed, and the results would be
assessed and summarized as an overview for
the purposes of the study only. This research
has been approved by the committee. Ethics of
research in humans from Sirindhorn College of
Public Health, Ubon Ratchathani (Number IRB:
SCPHBI003).

Results

1. Characteristics of health status and

health behaviors of the elderly

1.1 According to Table 1, there were 68
elderly people in Muang Hong Sub-district. 41 of
them were females, which was accounted for
60.3 percent. 27 of them or 39.7 percent were
males. 33 of the elderly were between 60-69
years old which was accounted for 48.5 percent.

The average age was 72 years old.
1.2 Health status of the elderly

According to Table 2 on Health promotion
and illness in the past 6 months, the interviews
revealed that most of the elderly perceived that
they have Health promotion or chronic illness,

of 41 people, 60.3 percent.
1.3 Mental Health Awareness

According to Table 3 Mental Health

Awareness, in the perception of the mental health




awareness in the elderly regarding the perceived contribute themselves in raising grandchildren,
value of the work, it was found that the majority helping others, making merit, being respected,

of the elderly or 66 of them (97.1 percent) could cooking and singing lullaby, etc.

Table 1

Characteristics of Muang Hong, Chuturapakpiman District, Roi-Et Province (n=68)

Characteristics Frequency Percentage
Gender
Male 27 39.7
Female 41 60.3
Age
60-69 33 48.5
70-79 20 29.4
Over 80 15 22.1

Marital Status

Single 3 4.4

Couple/Married a2 61.8

Widow/Divorce/Separate 23 33.8

No education 13 19.1

Primary School Level 55 80.9
Table 2

Frequency and percentage of elderly people classified by the acknowledgement of health status
and illness in the past 6 months (n=68)

Health promotion Frequency Percentage

congenital disease
Yes 41 60.3
No 27 39.7

health problems *

Knee joint pain/low back pain/back pain 40 97.6
Hypertension 4 9.8
Heart disease/panting 3 7.3
Gastritis/stomachache/constipation 12 17.7

Diabetes 6 14.6
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Table 2 (Continue)

Health promotion

Asthma

Others: palpitation, allergy, insomnia, lost appetite

In this past 6 months, have you gotten sick?

Yes
No

Illness

Knee joint pain/low back pain/back pain

Having a cold/ cough
Headache
Hypertension

Fainting, palpitation

Vision issue (blurred vision, experience pain,

unclear vision) Stomachache/constipation

Frequency
3
2

38
30

Percentage

7.4
4.9

559
41.1

50
21.1
15.8
53
2.7
5.2

*each elder had more than one health problems

Table 3

Frequency and percentage of elderly people classified by using mental health awareness (n=68)

Mental Health Awareness Frequency Percentage
Work value awareness
- Be able to contribute 66 97.1
- Unable to contribute 2 2.9
Feeling of happiness
- Happy 46 67.6
- Unhappy 22 32.4
Causes of unhappiness
- Health 14 63.6
- Family 2 9.1
- Income 6 27.3
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Table 4

The frequency and percentage of the elderly people who are able to do daily routine

Activities of Daily Be able to Somewhat able to Unable to
Living Frequency Percent Frequency Percent Frequency Percent
1. Feeding 68 100 0 0 0 0
2. Grooming 68 100 0 0 0 0
3. Transfer 67 98.5 1 1.5 0 0
4. Toilet use 68 100 0 0 0 0
5. Mobility 67 98.5 1 1.5 0 0
6. Dressing 67 98.5 0 0 0 0
7. Stairs 65 95.6 3 4.4 0 0
8. Bathing 68 100 0 0 0 0
9. Bowels 68 100 0 0 0 0
10. Bladder 66 97.1 2 2.9 0 0
Table 5

The frequency and percentage of the elderly people who are able to do daily routine (n=68)

Abilities to do daily routine Frequency Percentage
Unable to Activities of Daily Living (bed) 0 0

(0-4 score)

Somewhat able to do Activities of Daily Living (home-bound) 0 0

(5-11 score)

Be able to Activities of Daily Living (social-bound) 68 100
(12-20 score)

Table 6
Frequency and percentage of elderly people classified by using health behaviors and health risk
behaviors (n=68)

Health Behaviors Frequency Percentage

Participating in health promotion activities (exercise)
- Yes 8 11.8
- No 60 88.2
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Table 6 (Continue)

Health Behaviors Frequency Percentage
Health promotion activities (exercise)
- Stick exercise 6 75
- Qigong 2 25
Health promotion activities that are not done
- Take care of grandchildren 10 16.7
- Do household chores 10 16.7
- Others (farming, stretching, gardening,) 40 66.6
Health promotion activity (eat 5 food groups)
- Yes 68 100
- No 0 0
Risk behaviors
Smoke
- Yes 12 17.6
- No 56 82.4
Drinking
- Yes 7 10.3
- Alcohol a4 57.1
- Tea/ coffee/ energy drink 3 42.9
- No 61 89.70

1.4 Activities of Daily Living

According to Table 4-5 Abilities to Do
Daily Routine, it was found that most of the elders
were able to do 4 activities including cleaning, get
dressed, eat, and use toilet. 68 elderly people
could do all these four activities which was
accounted for 100 percent. There was no elderly

that could not do activities in daily life.
1.5 health behaviors of elderly

According to Table 6 Health Promotion
Behaviors, In the aspect of health promotion

activities, there were 8 elderly or 11.8 percent of
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the elderly who exercised regularly for 3 days a
week and 30 minutes a day, in which 6 of them
(75 percent) did stick exercise while 2 of them

(25 percent) did Qigong.

Discussion

60.3 percent of participants were mostly
female whose age were between 60-69 years. The
most common health problem in the elderly was
joint pain and low back pain, which was accounted
for 97.6 percent. This result was different from

Sumran Pengsawadd’s study (Pengsawadd, 2020)




about health status of the elderly in Bangsaphan
Noi District, Prachuap Khiri Khan Province, which
found that most of the elderly had high blood
pressure, followed by diabetes. The result was
also different from the study of the Bureau of
Health Promotion, Department of Health (Bureau
of Health Promotion, Department of Health 2013),
who surveyed the health status of Thai elderly,
in which the results found that most common
illnesses found in Thai elderly were namely high
blood pressure and diabetes. Therefore, the
caregivers of the elderly and related persons

must pay more attention to these issues.

In the aspect of mental health awareness and
in the perception of the mental health awareness
in the elderly regarding the perceived value of
the work, it was found that the majority of the
elderly (97.1 percent) could contribute themselves
in raising grandchildren, helping others, making
merit, being respected, cooking and singing
lullabies, etc. This result was consistent with
Watchapolprasit Konkaew’s study (Konkaew,
2015) (about the health behavior of the elderly
of Klongtumru sub-district, Amphoe mueang
Chonburi which found that the elderly felt that
they were valuable when they were doing things

such as cooking and raising children.

In the aspect of the abilities to do daily
routine, it was found that most of them were

the social-bound elderly This consistent Sumran

<

Pengsawadd’s study (Pengsawadd, 2020) about
Health Status of Elderly in Bangsaphan Noi District,
Prachuap Khiri Khan Province which found that
the health status of elderly were at good levels
or the elderly were social-bounded. The activities
that most of the elderly could not perform were

stepping up-down stairs and taking a bath.

Suggestions

In this study, it was found that 88.2 percent
of the elderly did not exercise. Therefore, the
caretakers should encourage the elderly to
exercise, such as Qigong etc. because exercise in
the elderly helps prevent diseases that are caused
by aging. Moreover, exercise also slows down
the degeneration of the body, making the heart,
blood vessels, and lungs stronger. It also helps
improve balance, which prevents the elderly from
walk agile and falling as the exercise makes their
bones stronger, slows down osteoporosis. Each

type of exercise has different health benefits.
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Abstract

This research is quantitative research. (quantitative research) using descriptive research with objectives
to study factors related to pregnancy risk behaviors of first year students of the Faculty of Science
and Technology Nakhon Pathom Rajabhat University The instrument used for data collection was a
questionnaire. The Data used in the research were collected from the samples, which were from first
year students of the Faculty of Science and Technology. Nakhon Pathom Rajabhat University. This
group consisted of 269 students which were obtained from simple random sampling by lottery from
the list of students. Data were collected by using questionnaires. The content validity was checked
by 3 experts and reliability by using the Cronbach’s alpha coefficient equal to .89. The data were
analyzed by using frequency, percentage, mean, and standard deviation and one-way ANOVA analysis.
The study found that the occupations of parents, student income per day, and family economic status
were important risk factors. Other factors such as access to the internet, awareness of the dangers
of sexual intercourse, and personal beliefs about sex correlated with pregnancy risk behaviors of the
first-year students of the Faculty of Science and Technology Nakhon Pathom Rajabhat University at
the significance level of .05. It is first-year suggested that the restaurants surrounding educational
institutions play an important role in enhancing the personal beliefs of students about sex as well
as cultivating media awareness with critical access to the internet that causes premature sexual

intercourse of students.

Keywords: risk, pregnancy, student
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Abstract

This cross-sectional analytic study aims (1) to determine the prevalence of Work-related Musculoskeletal
Disorders--WMSD and (2) to study factors related to the Work-related Musculoskeletal Disorders in
Thai Gas packing staff in Samut Sakhon Province. The sample group used in the study was Thai gas
filling workers in Samut Sakhon Province. A questionnaire was collected from a total of 182 people
by using questionnaires. Data were analyzed using frequency, percentage, and Chi-square statistics.
The results of the study showed that (1) Thai gas filling workers Samut Sakhon Province showed a
prevalence of WMSDs of 96.1 percent in the chronic phase and 74.7 percent in the acute phase. The
area or location that was found with the most WMSDs in the chronic phase and in the acute phase

was in the lower back. (2) a study of factors related to WMSDs in Thai gas filling workers found that

gender, age and work characteristics were significantly related to WMSDs at the level of .05

Keywords: prevalence, Work-related Musculoskeletal Disorders, Thai gas filling workers
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anuynuariadeiidanuduiusiveinisinninis
szuundundlaunznszgnlaseiidlundnauussquia
Fwtnasmsanas ileaslddoyatuguiiasiilugns
duasuliosiuuazanduneiionnasiatufuszuy
nduniouarnszgnlassisresmiinauussquAaLay
wlglunisawulvntnauussuigaiunsaiieu
legeiiuszansanuazUasnde
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NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

o 3 a v
209UILAIANITIY

1. WBMIANYNYBIBINSHAUNANIITEUY
naulleuaznszgniasesdtuntinauussauia Jwmin
qyNIAAT

2. WaAnwtadendanudunusiueinisin
Uniinnassuunanuilianasnszgnlasesisluniney
usIna Jmdnaynsaias

wuaRanguitieadas
A191NAAININTT WMSDs
aruAnUndluszuunduilouaslasesned
LﬁIEJ’JLﬁa\‘]mﬂﬂﬁﬁNm (Work-related Musculoskeletal
Disorders—-WMSDs) manedia nslasuuiniduniensy
mmaﬁﬁmﬁ’ungﬂ naanile Yoste Wunduie uay
Wunszan sawdudulszam vilidnanulidguaue
21513 Uan 1887 91 van Uaauau Uinseu sauii
ansinda fie viesniau Julnnuindanuieatestu
msvhauluanimundeu wieanmnisvhau dau
HaseiineliAnanuRnunfitiy (Occupational Health
Clinics for Ontario Workers Inc, 2012) Yaymilsfn
AaTuLuUazaNEes 1y 1AnaInn3eonusIngEh
8 9 viSednuaizyimamsThnuiildminyaseies
Juszeznauy dwaliiineinisuinenisiay
$1imenuadoulwduainglannuaiunsalunis
Muantosal wazn1IvAINTINANY 9 inseeu
THAnoInsfiguusadudndae

UsstanvUa9a1n15 WMSDs

1. wuunmeadulnile azdoinisiaulin
NEA Nnanuiilawaztdutiy wazveduundle e
WANITUIY

2. uuuidunns eomaiuthaiindanile
wazdutunariqnanuludstoraiodetiogindifes
dlovganuoinismaniiglaime Sssndeitiesiy
80 ernnsdniauuaznndenvenieiiefides
vihaumdinludnuaigyinmsilimngan violdidu




5ITUVA ﬂigmﬁ%ﬁamw%mmqmmLﬁm%u a1
asianludnuazifnluGes q laglidnnsuiuuse
ANINIY maﬁwlﬂﬁmié’ﬂLauga%’wauﬁu N39n13
FegUreadasoarufinunilussuunduiouas
Tnssdraduiigmavamiidifguaznuldves Tag
Hadedssnmsiheuiadadodommanisnin (n1s
gnveantn anansyienudilimvanean nsvieu
$1 9 mMmsvnuiiduiatunisduaniion) uazdade
nedndany Wuannnaeanisianuiaunily
svuundranilouarlnsesne (Canadian Centre for
Occupational Health and Safety, 2012; Sitthisak,
2013; Taweepiriyajinda, 2015)

AnwaLaIN1s WMSDs

drunnlilaiinaingd@imeg wsanisuin
2 A S A L a < ' 2
WUiBIAUA? watinainnsuisiusuy Aestduy
Aoalun 9 Auet19neLiias (repeated trauma) N3
widaananuiionazdust19guwse vilinannisuin
Wullgesseznadu 9 uwansiingn o vinlwiinis
dniaureniloidio waziinnisuinduiineiieguiu
(Keawnual, 2017)

HJasedusvas WMSDs

Hadudesdrdreanisuindulasssnandiy
WedApaiiesannnisviau 1dun (1) nsduda
Yadeidsamnsnisemansluvasyiieu daduniny
Feea1nnisiauegania Usznoausie nsesnuss
A58n Menseuildangay uazn1siney
% 9 (Intharanon, 2005) (2) Jadea1uyana Wuii
dnuazfiuansnsiuesusiazyanaulsUsznathiteds
L?i&Né"]ﬁﬁgﬁﬁﬂLa'%umsmmﬁuimqs'wﬂa”mLﬁf@ﬁllﬁm
Lﬁaqmﬂﬂ’ﬁﬁﬂmﬂﬁﬁmgﬁu failnan1sAny1in o1
Adivdiinanie nsguyvd Ussaunisalinau seey

1819 Wagg 981 JANuduRusAuAITUIN
Bulasesendudediivaiesainnisiienu was
(3) @ANNNUIAADNNTTYINNIU WU @AINLIAADNNTT
nulimunzaundudadedaasulifinnuuingu
Tasesanduideiiieaiesnnnisyaulduiu
(Keawnual, 2017) usegnslsAnudsinanisineidi
WANA19ANHANTANYIT19AUDY NA1IAD WU B8
AvvTiaaniy wagssuzavheu ldiinnudunusiu
msundulasisangaiieriieaiiesarnnisiia
nsguyvslifinnuduiusfunisuiadulagesna
ﬂﬁﬂMLﬁaﬁLﬁﬁJ’JLﬁlaw’mmiﬁwm (Kanchanarai &
Chatchawanpanich, 2011) Uszaunisaliteuladl
anuduiusiunisuiadulasesnendauilofiien
\fieeannsvinen (Pender et al., 2015)

A15Us2LdUa1N1S WMSDs

M3Usein WMSDs aglduuaauniu 11nsgu
u3AA (Standardized Nordic Questionnaires--SNQ)
(Kuorinka et al., 1987) fsduunnsuszidiuoenidu
2 du fo MsUseiiu WMSDs Turas 7 Fu firiu
11 (Uszliuonislussezidoundu) waznisussdu
WMSDs Tutae 12 ieufiniusn (Wseiliuennslussee
303 wuvaeuansgLesAnvedinsTHununm
$1ameiiierasliigussiiuannsnsryiumiaves
91MIAAUNR Wy 91MaduUIn wagaruiliguauned
Andulddnnuieru ideifleufulsmsussduienis
Aademensunmddadunisussidiuiidesendounme
viofiTemgmnaszuunduionaznizgnlaseing
ugvhnisnse 3ade laen1sdnusz iR asasine
LaENINTIMIBIUFRNT Teflszezinailunnsg

Aadvuuuandsaldinegedslimunglunisléiu
UoyaLiede (Bunrueang, 1999)
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NSBUBUIAANISIAY

Uadedruynna

(1) Wt (2) 218 (3) Aetiuianiey

0]

(@) sEaunsAne (5) seke

ANUARUNAYBITTUY
— nanuilonazlasesng
UJaduanunzau — >
v (WMSDs)
(1) 92nKk39U1N 9 (2) NY 9 L3¢
(3) snideudeianmn 9 (4) 901
WU ¥ uazdeile (5) LBUInBUAZ,
(6) 9T 9
AN 1 NTBULWIAANITITY
a 2z 2 2
AUUAFIUNITIVY n = Z"pg/d (1
Uadmuyarauasladeimuau Seudnius e n = Swauwiesegefidosnis
Aue1nsiaunivesndauileuaznszgnlasesialy Z = AZLUUIIATIU AU 1.96 Aisziuaiiy

wilnauussauialne Jaminaynsains

Wwandun1sidy

nefendsd WWunsfnviuuuaiadnung
(cross-sectional study) Lﬁaﬁﬂmmmﬁqmaqmms
ﬁmﬂﬂamﬂizwﬂé’mLﬁaLLazﬂiz@ﬂImqimLaz{la%’a
fiflenufiiusiuemsiauniniessuundaiienas
nszgnlasssnsluszos@oundu (9s 7 Suiiniumn)
uarernslusyezidods (923 12 ieufiiiuun) ves
NUNUUIIAE Tninaynsanng

UsEynsuaznguaiagng
Uszmnslunisinwaded Ao winewuss
wialne (LPG) dandnaynsanas 1ol 2562 nau
dhegrslunsinwaded fe nifnamwussquia S
aunsanas e 2562 Swauanun 182 18 Fald
11INNITANUINVUINYBINGUFI0E19Lae LN
Uszung Imamﬂ%’qmﬁaﬁ (Park & Lee, 2004)

| U 14 2007 3 Uszduiou Auengu-suAu 2563

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

el 95%
p = dndiuvessznsNgIdezdu wiriu 0.12
q = 1-p W1fu 0.88

d = Amanuaaeaauneausula 5% windu 0.05

deunuarlugnsazldvuiniietis $1uau
163 519 \iotostunisnoudoyalinsuiiuauysal
(non-response rate) fisu3afinvnnied1sdnievay
25 nafegsilddsiiduau wihiu 204 518 910
fufinnsaundennguiogananusidadiuasda
oon fil

LnaUaIARLE

1. wiinawussuialnedfuszaunisaing
ialidesnin 1 U

2. 01 18 T FulU mungraneusey

3. Judfafduudyyzauysal awnsoaiu
e wag@eunwingla

4. adnslawiniuniside




NI ANBDN

1. JUseidnsiasuuiniuusiia ndluile
LaZNITAN

2. fusealasugURmesulsidmanseny

AesruUNauLiaaznITan

3. fUsEIRNTs@UUN19aNITENNE W 15a
Wil (Gout) TsAgumaes (Rheumatoid) wagAIN
a a I o a [ 4
NaUNELANILLA LJunU

4. ldaTnslangiunisive

AetuLilaNaTUNIINTINIUNGUIBE1S 204
578 NAANNNNTANUIUAUNUNARTLAL ANBDN L
1AYUIAFIBE19NLT I UNISANYIASILNINUA F1UIY
182 319

nsduiiegne nsfnwiasadlldisidenngu

e lagTsNsduimegkuungu (cluster sampling)

=3

Fadonndusegluiiui 3 shua vosdminasmsanas
Adnvuradeadaiumunusifadi-daeen aun
(1) d1neLlles 91U 62 918 (2) TUABNTLYULUY
91U 60 918 uag (3) SnBUIULI F11IU 60 518

JMINFYNTAAT

WAspedanlvlunis3ae

WA509lEN Bl UNTSANYIATIN AB wuvaBUAY
= | I | Y
FawUaoanu 4 du town

| a YR P '
g 1 Yadudiuyana tawn e 018 @
FUNUIANIY SEAUNISANY wazsulanaLfau

d1ufl 2 nquernsinunfmsszuundnmiile
wazlase31 Jaaulasain Standardized Nordic
questionnaires (Kuorinka, 1987) f1uunidu 9 du
laun pe lua/wwudiuuu Joren/uwudiuans Jeile/die
NAIFIUUUNSIFIUAN dLINA/AUVT 101 Lazdlin/
Wi Tugae 7 Fuiikuan (Judnwarernisiiniu
Boundu) wazlutae 12 weudiniuun (Judhvue
omsTRnTuLULEe%) Snvarmsinduuulssdiy
audlaednmlsifmeunuvasunusyysiumisiiin

an1standuilesdadafedniauuiuuauyiann
omsRaUninssyuulasssarndanie fudu
LUUAUANLAATT AN e 195yl
g nsRaUnAlulkuA e TiaansailuUsdiy
funqueiegalalagnss

a1 3 Yademudnuwazau lawn ssegnan
yMulukfasiu LaganwuLUNYi1 F9rnanUadnan
WISHA Caution/Hazard Checklist (Bernard, 2010)

N15AVEIUAMNINLATOND

Ya v o

H398Y1N15ATIA0ULALNAADUAIENITUN
Lmuaaumuﬁa%ﬁasﬁﬂﬂm’maaummLﬁaa (validity)
IngEnsIAMIAl 319U 3 v Usenaunig 813158
WINE ©191TENTUID UaENE NIV ilenT19eu
ondfosuarauflssnssveaiomasiaaluusias
fo annifuthanyfusuasidly delviuvasunud
aatuannsaTaldifemsdudadomauiidonis
fifn 10C Afwaldadsianudenadosszning
0.67-1.00 ntutuvuasuauiuuUsslusinig
nagou (try out) AunduiiegreifidnvauslndiAes
funguineesidnw S1uau 30 AU Wi
nadeuAUdoy (reliability) veswuuasuauldy
gn3 Cronbach ‘s Alpha Coefficient (1990) lngilAn
duuszansusarnveinseuLIAByIENINg 0.78-0.95
wanaléh wuuaunuiimeudoiiueglusyugs

n1siusausiadaya

ndsanlasuniseaydAatesssunisidelu
uywd 1audl 008/2562 Tsswenunarnanen §3deld
andunisfnsiedulssnuuazusennsnanvuduia
LPG LileveaygnaiuteyaidouaztaeUsvaiuiny
fuwineuussquia LPG Tuiuiifidnwn lufiud 3

o

81109 loun 8neliod SNonNTLYULU kag §1N0

3 Y [

Uiy Jwinaynsanns Inedideuasitieideesuny

€

q

TaguszasAuazasurenszuIunsiiuteyalingy

meagnauldsunsiukarasunuauadnslouas
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Anudugeubilivdoyaainnguiiedne Jan153delu
assilinsiuswsndeyaluiiow nsngiau-naiax
W.A. 2562

a

ananidlun1sinsieidaya

AIdesruTIniuvgsua LAz IR
Toyalagldilusunsudsagy Asil

1. Jadudruyanavesnidnaiuussquia
Ansiendeyalaensliads laun A1ANd wazen

PRLGH,

3. MIMIANUYANITIAA WMSDs Tuniineuy
Ussia Aasiendeyalaunisidada Anranud uay
Afeuay

2. TadeinuinuaruYeIninauuITag
Aaszndeyalaensldats laun A1Aud wazan
Joay

4. m3Anwladeniauduiusiu WMSDs
luniinauussauia Jinsizvideyalagnisldata e

AR AN3RBAY Lavana Chi-square test

NaN15398

1. Uadedruynnavasntnauussyuis
QMINAYNTAIAT

nan1sanwdadeduynnavesnguiiegia
WUl wineuussquiadiulngidunemng Souaz
86.3 flongladeszning 31-40 U Yeway 522 Tl
waneegluinaeiuni (18.5-22.9 nn/mul.) insiine
ogluszfuuszaufnuniesas 47.3 uazinelsiadese
\WoUsENINg 10,001-15,000 Uw/ipieu Seas 49.5

2. N13ANWIAIUYNBINTT WMSDs Tu
wiinsuussguiaing Jmdndymsains

HANIANIAINYNEINTT WMSDs Tumtineu
Ussuidlne Sinaymsannslutig sveeEess (12 hau
AN1UL7) wagszesl@eundu (7 Judiiiuun) wudn

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad
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wiinauussyuiadinlngiiniugneinis WMsDs Tu
srowi3ess neflennisunnnt 1 dauvessnenetuly
Yovay 96.1 1ilof915M1ANUYNDINIT WMSDs

WENATLAIUAN ] VDITNNTEY WU UTAUNAIEILAN
fianunens WMsDs lusseziFesaunniian Sevay
94.5 5998311 Ao USilva/uudiuuu Sevas 84.1
wazUShualnn/dunn Segar 68.1 dmsuminuyn
Tur2a 7 u A wudn wiinauussguiadiulg

firnugne1n1s WMSDs lussesiduunau laedie1ns
AN 1 dauvesinenetuly Yeva 74.7 dlefensan
AUYNDINTT WMSDs WENAUAIUATE 9 9895790"Y
WU UTuvdsduasinaynves WMSDs innilge
Soway 74.2 5998911 Av USHava/wuudIuUU Seeay
47.8 uarusnuazlnn/aug Sesaz 37.4 ALEAS
Tumisne 1

3. Uadgdnuazauvaaniineuussyuia
NINAYNITAIAT

HANTANIA UGN BULITUVBINTNIUUTTY
wia Yninaymsanas wud wilnanudulnglidnuas
nsvie fe sniedeutefaguinanniian euay
92.3 9998317 A9 IN19Y11ULALNITEDNLTININ 9

Y A

Souay 78.0 kariin1590LU7 LUY 1 WarUalle Souay

o

63.2 19U 9 Sovay 53.8 N 9 WY So8az 46.7
LAYLDEIABDLAYAD 588AY 39.6 ANUANU AILARILY
f1519 2

v 6

4. nsAanwtadeniaudunusiueinis
WMSDs Tuntinauussquia

NAN1SNAABUAMNALN UG SENI19UadudIU
YAAATUDIN1T WMSDs Tuntinauussauia wuin
el wazegiaudunusiunisiin WMSDs daunvil
ANy sEAunsAne wazsiglaneiiou lufinana

o o A [y

FUNUSAUDIN1T WMSDs ag1sitiudAyfiszau .05
Aananslumise 3




v
o o IS Y-

dmdunanmsnegeumuduiusseuintady  (5) Barswazi waz (6) vingugl o danudunus
anuaunuiueINs WMSDs Tuninaiuussquiia wuin  AUeIn1s WMSDs agnalilfudnftyisediu .05 Aauans
yndade lawn (1) eenusaunn 9 (2) Au 9 we 9 3)  Tusise 4

gninfudIelanniin q (4) w1 kW U1 waztaile

11319 1

ANV WMSDs Tuwinanussquna dsvinaymsains (n = 182)

AUNUIVDII1NY A21UYNN15LAA WMSDs
12 iaufinauun 7 Sufidauun
31U (319) fovaz 377U (519) fovaz

1.9 82 45.1 35 19.2
2. Iva/uvudiuuu 153 84.1 87 47.8
3. NASEIUVY 76 41.8 15 8.2
4. UoApn/UWUUAIUATY 65 35.7 24 13.2
5. 9o3la/dlo 58 31.9 18 9.9
6. NAIAIUA 172 94.5 135 74.2
7. azlnn/fun 124 68.1 68 37.4
8. W 61 33.5 34 18.7
9. TBLVI/VN 48 26.3 12 6.6
10. 913 1 d@utuld 175 96.1 136 74.7
M1919 2

Uavean walg$1UvaInlNIINUIIIUAT VINIRasyNsaInT

ANWUZIU 31U (518) foway
1. 99ALIIWIN 9 142 78.0
2. 1 9 198 9 85 46.7
3. ynipdeudeTaguiin | 168 92.3
4. 9917 LAY VT LazTaile 115 63.2
5. 1BEIRBLAL 72 39.6
6. ¥ 9 98 53.8

374 113.2 62.3
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f1919 3

AIIMATUE s¥nI1TIaTeaUuYARaNUEINIT WMSDs Tuwidneuussquia (n = 182)

ﬁ?LL‘Ui U A151An WMSDs
148 (Govaz) & (5owaz) e p-value*
LNF
Y18 157 22 (14.0) 135 (86.0) 6.784 042
RN 25 6 (24.0) 19 (76.0)  5.978 .039
21Y
18-20 ¥ 8 3 (37.5) 5(62.5) 10.452  .000
21-30 ¥ 20 5 (25.0) 15 (60)
31-40 ¥ 95 23(24.2)  72(75.8)
41-50 ¥ 54 14 (25.9) 40 (74.1)
51-60 U 5 1(20.0) 4 (16.0)
fytulany
dmindininaet deendn 18.5 na/ey. 6 2 (33.3) 4 (66.7) 7.831 .038
dhwinund (18.5-22.9 nn/mial.) 102 21 (20.6) 81 (79.4)
dminifiu (23-24.9 nn/aa.) 50 7 (14.0) 43 (86.0)
15A87U (W1NN31 25 AR/ 24 4 (16.7) 20 (83.3)
SEAUNNSANE
Lailgsunis@nen 17 2(11.8) 15(88.2)  5.280 .089
UszauAne 86 15 (17.4) 71 (82.6)
Aseufnw 56 3(5.4) 53 (94.6)
auUSyIMIegINIY 23 6 (26.1) 17 (73.9)
snelanafiau
198n31 10,000 UIN/LRDY 21 5(23.8) 16 (76.2)  6.839 546
10,001-15,000 U/LhoU 20 19 (21.1) 71 (78.9)
15,001-20,000 uw/Lhou 66 12 (18.2) 54 (81.8)
111171 20,000 5 2 (40.0) 3 (60.0)

°

*peildpd Ay n1eadAnTzau .05

, , NIANTIVINTUATINE DA W Te
U 14 aUU7 3 Uszduiou Aueneu-suau 2563 < < B
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M1919 4

AIIUFTUG Tz NI TvEaN vz IUAUEINIT WMSDs luwinaiuussuia (n = 182)

fiaunus 31U A19LAn WMSDs
laifl (Sovaz) & (Fowaz) 1 p-value*

1. 2ONLIIWIN 9 142 3(2.1) 139 (97.9)  3.859 010
2. A4l 9 13y 9 85 7(8.2) 78 (91.8)  4.537 048
3. aﬂLﬂﬁaugwaia@wﬁﬂ | 168  4(2.4) 164 (97.6)  4.398 031
4. 9917 LAY U Lazdaile 115 19 (16.5) 96 (83.5)  5.247 023
5. 13EIRBLALY 72 11 (15.3) 61 (84.7) 3.522 .043
6. ¥aug 98  15(153)  83(84.7) 3943 009

A1saAUsI8Na

1. A13AN¥IAIINYNDINTS WMSDs Tu
WUNUUTTUAE

NWHNIUUTITAE ALY VD0 WMSDs
luszezites (12 Wouitiuun) waglusyezidoundu
(7 Sufirunn) Aedudesar 96.1 wazdevay 74.7
MNAIFU AzulAT wineuusTuiad WMsDs Tu
svozitedannnitlusrezdoundy seideswnan
nsvhaudalnaivilfiaamsuiniduseslaeing
Wnuiiiedesiuledeiideadosandnvasvesnu
Wi nsenedeuteTanuiin o (Faufa) waznisiu
q 198 9 Mg o udu vldRansuiadud
1 Tutaszeznamnia Saudanse1n1s WMSDs Fatau
Tndevavvasnsuiaduiinulunisinuadediinn
AOnARDINUNANISANYIUBY Rongthong et al. (2019)
WUt ussnuiuisduisilusuneasuy S
s fenune1ns WMsDs luszezSesuarlusves
RUUNSUY S98ag 97.8 Lag 97.0 MNAIAU donAasdiu
HAN13ANYITDY Kumpa (2015) WU YyAaInsnienis
weua lsanenualveusinisdawindie sl S
ynuas WMSDs luszesizodauarlusvzdaundu fou
8% 86.7 uay 74.1 MUAIAU d8AARBINUNANITANY
93 Suebsri et al. (2013) finud1 fUsznaun1seTu

nangUludmindesdn daugneints WMSDs Tu
sveziteSuarlusvenidoundu Sevay 60.5 uwaz 20.9
MUAIRU @OAAADINUNANTIIANEIUDY Kentawai et al.
(2019) wu31 AIUYNBINTT WMSDs Tugvirinanssu
wdnsiiufumn lusunofduna Sminglurs lusves
Foswarluszezidoundu Sevay 72.6 way 59.1 9
AINAINU @OAARBIAUNANITANEIUBY Tarmperm
et al. (2019) finuin ussunguisimedlneluso
Fringlaviedianuynennis WMsDs TuszeriFesauas
Tuszozi@uundu Sovaz 75.0 uaz 34.7 MUaAU Lay
donRaDINUNANSANEIVBY Ng et al. (2014) WU AU
sufuieuduiduiinnugneints wMsDs Tu
svozisofouarluszevoundu Sosaz 93.0 uaz
Jo8az 82.5 MUaINU
HANTSANYIUTIUVT DR UMy WMSDs
wnfigansluszezEofuarlussssdoundy Iéud
UinumasaIuan Tua/uuudiuuy wazazlnn/Auan
AAARDINUNANITANYIVBY Ng et al. (2015) Wull
AuuiuAgIUdIudenns WMSDs Usnaidu
aannfign (Fewaz 99.0) sesasnuivinilva (Fovay
77.0) seihiesnlunsruiunshauvesmidnay
vssquiialng dnsvudefaufawazussquiaiion
Tudafuuagdngs wiinauazdoseniadeudioian
wiln  Tnensnasdaufavansuunn taud 4, 7, 115,
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13.5, 15 uaz 48 Alansu uarasfeadunady 9 we 1
Tunsussquiia samseiinisnsglantuasainiies
ﬂszuzusmmﬁaﬂam%y’a wazn1siAdeudedwes
Huswey 9 lusfifnudeddnduie dede 18u
uaYNIYAN BN LUn nandaaniiiminunluimg
nsvauiien q Sndtandnesinlifinsldunsally
N30 UUTNARAIdIUA LA UTIURAIE U
Turagyhaufivhnis en wun i wdeudnedufa
atsaiietenniinaliinusnafiuinanduiowss
nsggndunds Gedamani Ae auvniiviliiAineinis
WMSDs vieuuufiuansonisluszesFesouaszey
deundu USnansuaduinulunisdneadedld
ANUADAAADIAUNITANEIUBY Samael et al. (2017)
fnud nguauaulsnundg Sminuasadsssuse
WUBIN15 WMSDs U3naumdsdauansunniign (fosay
76.9) y998911 Ao USadlua U1 azdn (Sewag 50.5)
wennijaenndasiun1sinuves Rongthong et al.
(2019) wag Tarmperm et al. (2019) WUAIUYNDINT
WMSDs MiAULIU84319NN8Y8INaNAI0E 18 WU
Tuszezisefuaysyozdounduusnaiinuoinis
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