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Segmented Regression Analysis of
Interrupted Time Series Design:
Application in Health Science Research

Lecturer Akaphol Kaladee M.P.H. (Biostatistics)

School of Health Science, Sukhothai Thammathirat Open University

Abstract

Currently, interrupted time series (ITS)
design is increasingly applied in health science
research since it is a strong statistical method
for evaluating effects of interventions. The
purpose of this article is to show how segmented
regression analysis approach of ITS, which is
used to estimate intervention effects if data
collection is longitudinal or time-series data by
considering secular trend of time-series data after
the interventions. Time-series data are amount
of those collected at equally spaced intervals,
and need to be collected several times before

and after the interventions. Segmented regression

analysis is powerfully utilized for estimating
intervention effects. This method can control
influence of other factors that may affect the
change of time series data. The contents of
this article include an introduction, ITS design,
purpose and statistical method of ITS, analysis
sample, and interpreting statistical results.
Analysis samples are simulated for data analysis
to clarify and make practical use of this method

in health science research.

Keyword:
Interrupted Time Series Design (ITS) /
Segmented Regression Analysis
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[ SA('t =B, + B, time + B, intervention, + ,time after intervention + et]

e S?t Ao AUITUNYBIRILUIAL

time Ao faudsnanfidnwaue

intervention Ag fUsYiU (dummy variable)
fivsuonnsTiBumesaudy 597 0 Ao neulidunes
nutulay 1 Ao Al unesIULY

time after intervention #e fuUsATISUS
TBumesnudusuan 1 Huduly dwnailadlaly
dumesnudu svadu o

B, o AUszanusesuiiugiu (baseline
level) au nanidu 0
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ﬁwaaa%’aga%u%aLﬁuqm%’amqmé’ﬁmsmﬁﬁﬂm
UsrAVBHATETEUUNSNSE N LUUNTSIELNR
n1skden (unit dose) vuverUie uazldguwuuns
Ainwuu Simple Interrupted Time Series AN
NNNGuNARBINgIREIAe vefthely nadnsuans
faUseAnSuaszuu Unit Dose T991ndn31n1560N
ANUAAIALARIUNNSERD 1,000 Tuususofiou Tng
Fudeyaiduseifeusuiunsiay wa. 2555 B
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0 10 20
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for baseline trend =0.421) ANYUAINITIHTLUULA?
WU SRsIPNLAAIALARPUNNIENANaS 11.46 A%
Oh) 1,000 Juuau (95% Cl: 9.59 9 13.32) Wazwu?
Tshspnunaandeunisenianasssiuegnalis

HgdAgyneaa (P-value for trend change=0.453)
asnasUnan1snyilenoudauauidele
Tneladsudsnsiaunainadeunisemasantd
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Baseline trend B, -0.04 0.92 -0.14 to 0.06 -0.81 0.421
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Abstract

The objectives of this survey research
were to evaluate knowledge, attitudes, and
practices towards pesticide applications of rice
farmers using conventional and pesticide-free
agriculture and to determine levels of pesticide
residues in the environment in West Pak-Panang
sub-district, Pak-Panang district, Nakhon Si
Thammarat province. A total of 72 farmers (40
and 32 farmers using rice growing processes with
and without synthetic pesticides, respectively)
were studied by using a questionnaire with
Cronbach’Alpha 0.94. The results showed that
most of the farmers in both groups had high
level of knowledge and the attitudes of farmers
in both groups were good. Practices of farmers
who used pesticides were at the moderate and
good levels at 56.25% and 43.75%, respectively.
Associations of knowledge and attitudes between

groups were not statistically significant. The

results from soil analysis showed that there were
three main pesticides found in the soil, namely
Parathion-methyl, Fipronil, and Chlorpropham.
Mean levels of these pesticides found in the fields
where pesticides were used were 0.0255, 0.0168,
and 0.0139 mg/ke while the levels found in the
pesticide-free fields were 0.0411, 0.0193, and
0.0171 mg/kg, respectively. Moreover, Parathion-
methyl, Fipronil, and Chlorpropham were also
found in paddy fields where pesticides were
applied. Mean levels of the three pesticides
found in the paddy samples were 0.0645, 0.01796
and 0.0157 mg/kg, respectively. Parathion-methy!
is a prohibited pesticide. The mean levels of
Fipronil in paddy fields of conventional and
pesticide-free farming exceeded acceptable
levels of the national standard.
Keywords:

Pesticides/ Agricultural chemical residues

/Rice Farmers
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NANY UATHAAZWUL 0-19 AzLUY SEAUTiAuARagly
inaualaif

GﬁauawqamimLﬁé’;ﬁ’ﬂﬂﬁ%’msmﬁﬁﬁm
Angity $13u 25 To AvuuuTIL 75 Avkuu (VTR
nASa 3 Az 119Ase 2 Aziuy "L:uﬂg‘umaa 1
AzLUY) TABLNaYIAZUUY NINNTIRTBWINAY 60
AZIUY SEAUNgRnTIHaglunMIG 37-59 AzuuY
szAungAnssuaglunuuunane Azlkuuteaend
WIRLINAY 36 Azuuu seAungRnsuaglunae
Ll

nsAnwassilinunisiusesalesssuns
Welunyed uminederdednual el 010/7
W.A.2557

232 n1531A512YA1061989UmF O
AnTeiidadunadeaioaufalasulasnsim-

uuaaUnlnsimes (Wylie, 1997)

2.4 maiudoya

MINSANYITINFDY WeATNIEY 2556 -
nsngIAY 2557

24.1 E1529uiiAny drvauinnifails
nziuan sunsunnts YminuasAIsIIUTIY

2.4.2 Yssiiugorumsallumsldansiaillu
NMSYINYATIMELUUABUNNINYASNSHLITaNSIAlimdn
Fingite TaaouaumnmunuasFeuiidunensns
Augndlaense
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2.4.3 guifiudiegniiu wazmdnd1aien
nnasnsisusedliiusiogns Tnethdetian
AaseiaTnas Sl

2431 \iufegiulaoguiiy
”’m&hqﬁu‘lﬁﬂ"mﬂawqﬂ PMIUUUIAUN LU
wias fienudnainfionu 15 wuRwes waih
Auusazgaumaniy (U.S. EPA, 1992) uushudu
4 @ 1aen 2 di wauswdszana 1 Alansy/
wlaslgn Tngvumasiiuiifudognaiu 1 foeh
iUy 50 13 wazdn1sugndniviinieniu
(onansnsiusogsRuiionsiinsei nsudvnis
inwns, 2559) Tdlugananadniiethluiieseiluvios

Ujusnng

€

) =

2432 fegndrulien quiiu
Freghstrildenanaauiiunandn Tnouus
wandndaudeondu 4 @i quifiuaunug
unwesuuauwan iy (U.S. EPA, 1992) g
FBnnsiiudegrauuunansia 1 Alaniu/udasdgn
(Correll, 2001)
2.4.4 155A519%0e9 feedewnid
Tasunlansv-uugaunlnsiines
rinwdenuun wasdssegneddon
0.2 nfu (Fethedu 1 nu) Tufindmingee
fuviade Tdsegnslunasnnaans Hiunsalussn uas
lalunaesn ems1dU 5:2 97U 10 Y. ¥eaeens
Tugeelumliinauansavanela Aelidunaznsos
FEATEAENTEY Whatman 1ue3 42 Usuusunsly
UsulSImsIue 50 wa. dludiesigimaing
Guduresanseaiadeanialasulansiw-wuaaun
Insfimes (Wylie, 1997)

2.5 MsAAszvidaya
THatfidmssanndoniads Yovay dw
Weauunasg eduredeyariluuazdnuvazy
Uszanng wasUTinaansiadinnndludanndes way
MANUUANANYBIANNIWALTIAUAR S8nInenguls
wazlyldansindndngivy lneldadanisnaaeuves

Hwwes (Fisher’s Exact Test)

3. NAN1339Y

anuaeN1UsEEINg wavn1sltaIsaiingm
Angivvennwnsnsiivgninn duatinwideilang u
AN eunaUnwile JandinunsAIsTINTIY

21nn13AnwInguiaog 19 yassluNud
duauinnidad sngfuan Sunevinwds Fanda
unsAssTINTIINUIY Tutasdiviinsiine w.e. 2556-
2557 (HutimanantngIam nunsnssuIumils
siluusznevenindu vilvinguseehsluiiuiivde
U 72 Au lagnudl inynsnsgugninilagldans
fdndngiiv To1gede 54.98 U way nwnsnsTvi
wuulaflansidadagity Torgade 61.31 T nguiivin
wwuuldansidndngity diulve) Sosas 45 dsvey
naivihunantesndt 20 U Tuvaeingannunsnsd
wwuuldldindadngiiy Tszeznaviunuiuiu

v
=

21-60 U sl Muivinnveanunsnsnguiivh

A 1

wivuwuuldlimIndngiy dalveg Sosaz 43.75 4
L A v i ] .«.:4' A o

fudeendt 10 15 Tuvasiinensnsiviuiuuukuy
Tiindndngiy dulvg Sesaz 35 AuNnsviwn

10-20 15 wanstayassn1sned 1
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a v Y ::4' S o ° ° o o
A151991 1 Fegamiluveanunsnsiivsznoven@nyiun Sawunaiuguuuunisiun srualinnily

HangTunn 81naUInna J9nUASAISISUSIY

o v
MUY (598a%)

Hayaly Y e A @y o
Tansndndagine(n = 40) lafldansindndngine (n = 32)
LA
%8 23 (57.50) 18 (56.25)
VAN 17 (42.50) 14 (43.75)
21y (V)
15 - 30 2 (5.00) -
31 - 45 7 (17.50) 4 (12.50)
46 - 60 15 (37.50) 10 (31.25)
61 - 75 15 (37.50) 15 (46.88)
11NN 75 1 (2.50) 3(9.37)
Mean=+SD 54.98+12.44 61.31+11.57
srel@aasdad (um)
#1191 100,000 26 (65.00) 26 (81.25)
100,000 — 150,000 1 (2.50) 2 (6.25)
17AN371 150,000 13 (32.5) 4 (12.50)
szgzraINsioun @)
0-20 18 (45.00) 8 (25.00)
21-40 10 (25.00) 18 (56.20)
41-60 11 (27.50) 6 (18.80)
> 60 1 (2.50) 0 (0.00)
Nuilunisvinun (15
<10 12 (30.00) 14 (43.75)
11-20 14 (35.00) 11 (34.37)
21-30 8 (20.00) 4 (12.50)
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Joyananisdrmamsl¥asmindngialungu
inwssnsTiusuusuyfansidadagitn (n = 40
) wud Wuddnnuesiosas 40 uaglinguensin
vegetign Sovar 67.5 wialu emadu 90 A
A9 (a15nax Dichlorophenoxy acetic acid) Sogay
30 oals®en (a13ngu Tri-chloro Ethylene) 18.52
Inalwiwa (a135nqu Phosphanoglycine) Soeaz14.82
wazlinsudeasdesay 22 msiaiingusiuuasd
nskifesay 55 lnelleulininyi (@1sngu Saponin)
wniian fepaz 50 TUsHs (a13nga Neo nicotinoid)
Youn 4.50 linsudoms Jovay 45.46 nauensi
doriinsldansnaguil fevaz 2.5 Tufonsdluis
wazluadl (@15nqu Neo nicotinoid) dungusindn
ituunglamunsldluiuid

Haduiinasonisdonguuuunisituiuuy
Idansindndngivdannguiandymsainanin
Sovar 20 FadenluaiumuinaBedsauazuas
sunau fovar 20 wardrunilsdesnisnisudady
msnsmann Tagyjadfunsiiuiinunands uay
AudnyuzAinvesanBn T UTeun 91nms
TduuuapunIusAUNsFUNYAINUIY LNYAINS
fiaaiuin msihuwuuldidansidadagiiy 1o
wawdntalaiunn Faaindeyanisdrsaamuin ngu

inwnsnsivhuuuuldansidndagity Tnandndn
solsgandn 0.6 fu/l3 Fevaz 45 wnniuauasnsd
vhuuuuldldansidadngiiy Sawuindinandaiion
a1 0.6 su/ls [Wudaulne Sevay 84.37

nguneasnsiiwuyldldasidndngite
dnilvg) Yoway 43.8 wanilogulnaluaiaFou v
duiiladeunanANUABINTARAUYUNSHER Touay
28.10 nAsaeunLnEAsnINguviwuylale
asidndngiiy douvdsdiannauiiuin aldansiadl
friGuiomndesnismandniigdu uiinwasnsay
nsudi onmadeanmsldsuamseiidngsane
widesifielifingliquideaseuaiiuaznsliiiu
unyuisulunsvinseusialy Ineransfinyimy
1 nguinwnsnsivimnuuuldasidadagivdisgls
Wdesiel 109,050 UM/ Bsgeniinguinumsnsiivi
wuuladldidadngiiv 73,625 A egnlshiny
nauseeavhuwuulansiiadnsieiiiiosdosas
40 Pduduifanmsldasiailagasiannmsldies 3n
$ovay 60 THnsdnein Miidosniienudnadu
HANTENUABAUNIMUBINUAIEUTUSYRIR NI LAY
viruad Tunguinwssnsivinuuuulduas lafldansiedl
MAnAngiY wasngAnssunsldansidiindndngiy
YDUNEYATNIHUGNT?

M1919% 2 anusiaziiruafingdiunisidansieimdndagivduunaugiiuunisvinu

nguldansindndngivy

ngulaildansindndngivy

shung (n = 40) S Goeay) (0 = 32) $wau Gewaz) | oS
a9 20 (50.00) 15 (46.87)
U1unang 19 (47.50) 14 (43.75) 0.449°
i 1(2.50) 3(9.38)
ITAUNIAUAR
A 29 (72.50) 21 (65.62)
Uunag 11 (27.50) 11 (34.38) 0.529*
laif 0 (0.00) 0 (0.00)

® Fisher’s Exact test
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NNTIVY (M3199 2) wud Yadeauaniag
YOUNWATNINI 2 nauliilianuunnssegaited ey

Meadid (P = 0.449) Andayaseriuauivenguly
o v o A oA d‘ I = v
Mindnivlnzuuwade Wiy 7.47 Feegluszdu
gaududiulvg Andusesas 50 drungulyldindn

o =

dngfivdimaziuunnudiade iy 7.25 agluszeu
gedulug) Anludesay 46.87 Wuiu Useiiuaia
HingusegsmeuiinanniignfeAiniuieafunsg
Uestunueaninmsdudaansidadngiiy Iaewuin
wnwnsnsaulugdnlatnnsldmnnlolusaiune
Anuansiaiidadnsiivarunsadesiuaisiniiving
sumeldl uaziFesosnssududavesansidn
dngivaunumsnsdiulugiirladn asidndngit

&

anunsangsneneldmsaynuazunnuiniy weyds
nsldansidndngiiy inwasnsidnladn nskauans
Adndnsiananeviiadrseiuayiiunandnldfngi
nsidansidndngivuiinigied
dladeauiinuad indeyariruafveang
Tddndnsfiviliazuuuade wiidu 43.30 duwilvg)
Foway 72.50 egluszaud diungulildidndngiiy
fizuuuedownivu 44.00 sgluszavidudnilue Yovay
65.62 Hawuin AzuuuinAsAuaRvessaadng
laiflauuanansegitdedingyneada (p = 0.529)
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Laznud Inwnsnsiimuadniligndeaisafuaiy
Jufiwvesansindndngit Fanwasnsanlngfnin
asidndmgimnudedifumiloutu wasvmundife)
fun1sldgunsallfesiuansiaiiingsnenieg inunsngy
shogadndlunifai mslavtiningsdiowasidodls
fn%n vauzwwiliensn Uiy vieuldazann
wazAndn Msldaunsallesiumsdudaansiaiuuy
loflganusatesiuansiafimdadngiivdngsinie
omiloudu

Nndeyaniug uasiinundnavenguiiogis
(1571971 3) Fanudn inwmsnsnguiihunuuldans
fdndngfiviliies 16 au (Fevay 40 vauAYATIY
wwuuldans) Mdug@aniuasiadienues dawy
1 woAnssumsufvRnuidudatunsaddnng
TngAnssuUunans-f $eeas 56.25 wag 43.75 A
adu TaengAnssumsviauiuansiedialdvangay
FeoravilAnnssuduiaansiniidngsimennniia
3 dusiuusnAe nisldasiaimdndngianatevin
swfulunsdany msguyniviesulseniuenms
serinldansindimdndngity waznsldunlavin
amsedifdndngivuaziwiegailevningadu 3
Wuvsziunisliaug waznisasainuaiivay
woRAnssLAALANYATASEHIU

¥ ' '

[ (Y]

] 1Y) a ::4' ) v a o - S A o o
AT 3 53@Uﬂ3LLuuWﬂmﬂii§JLﬂEJ’JﬂUﬂTﬁIsfjﬁqiLﬂﬂJﬂqﬁlﬂ G]'EWGUIUWUVI m’uaﬂ’mwmﬂms Uunn

3NBUINNUY 2. UATAITITUIY

o v
MU (5088%)

SLAUNGANTTY n=16 Ay
. 7 (43.75)
Junang 9 (56.25)
Taifi 0 (0.00)

Uinawesasidndngiviinndnsluiu uay
Frdenanguuuunisugninveanunsnsiiviun
wuulduaglidldansieinndndngiie nnsimeey
WelSunauvesarsninguassniluneamnuazang
VIR $1uau 37 fegranudn arsiadiviEiuunm

nsanAsnndign 3 susuusnlufegieiuuas
1ldenlaun Parathion-methyl, Fipronil uag
Chlorpropham #aifluasiafinguiinunsnsldlunis
mMinuazdaaiun1sssuinvesuiasdnivy nauvieu
wae wazwuastnuds Tngans Parathion-methyl 49
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Huansinald dlefinsnunisandnedsdionn Tunu
1IR3 dlSuIunIIRNA1UesENs Fipronil Tu
fegnsiniudennui Aedeliunmasgu (@
1115571 0.01 mg/kg) wanasiivhunuuldldans

MAndn3NY (A1Lade 0.0392 me/ke) warliansinda
Angiy (ALady 0.0179 me/kg) TeaziBunuandly
PN 4

M13199 4 YSinawesansiailinnAsludawindeuunnian 3 dwiuusn uunauguLuunisugndn

- - auldans  Auldldaisimg/ draudenldans drdenlily
YUAATLAN
(mg/kg) ke) (mg/kg) 815 (mg/kg)
Parathion methyl  0.0255 0.0411 0.0645 Taibinu 0.1511 Taibinu
Fipronil 0.0168 0.0193 0.0179 T 00392 Tadu
Chorpropham 0.0139 0.0171 0.0157 - 0.0249 -

e (1) Arunsgiuluulidnvun (2) Parathion methyl Jgdumsievuldnunsesivdye@

]

TgdunTIe w.A. 2535 11937 43 (3) Fipronil Amualifiu 0.0100 me/kg dUiNUINATEILEUA N ATHAL

DIWITHIRIVR

4. 9AUTIINANITINY

VYA BULUTFYININUTY INYATNINGY
ViﬁﬁmLLUUVLafL%'m3ﬁwﬁmﬁmgﬁ%ﬁﬁuﬁ7‘imiﬁwmﬁaEJ
niwn saiideaunanidunduiiinelddes Tae
nensnsUNdILS el wasileiSeufiou
f"fuwaw%mﬁlﬁﬁiaﬁﬁuauﬂwmﬂiﬁﬂqﬂ%’nLLUUWLLas
Lildansiafirindnsiivueaiuatnwilsilsns Yunn
Sunalnney SmTauAsAEsTsNS Y Audniindsly
Uszwmaiioutunuin desninvesssma Buauy
(0.9 §w/l5) ursnnniwesUsemangndsinandnsels
0.4 siu/ls agidniley (8w Wieaty, 2554)

dmsutayausuunsldasiaidmdndnginy
wutn inwnsnslulinwilsleng Suan Tinnvgsige
fiusunanisldiade 22.50 Anseels Avlddrevesnin
7ldade 387.50 vmsels dmsunisvhuuulyl
Tansidndngiie T6amnslitegns 46-0-0 e
12.50 Alanusiels Fedienldaeuszana 235.66 um
sols awitulid Shsmslidelundunuasnsiivin

wuuldansidndngiie azganinnunsnsnguiivihms
wnwaswuulildansidadngity inlialdaense
FununssanludiueieisaRureangununInsi
vhunuuldansiedidndngiivganitnunsnsiivi
wvuUaenasnimIndngiivis 255.46 umsels
mnsaalgdglunisldansinimdadmngivhe nn
¥ 387.50 uwisels Feazsiilinumsnsiviuuy
Tansiedliifununisnangsds 878.62 umsiols iile
Wisuiiguiudnsnslideveanunsgasifediuves
Y1IUINANAN 1INTBYAIIN NIRFNE: ¥1IUTUNNT
Susrthdndunumsnan uasviiavlufionunsns 3o
vhlaenguufonuiestiulinsuua wuineg 8.33
Alanfusiols AndudlddedoSouiieuiinaise
AlanSuwindu 146.37 vmnsels
Havnn1sidarsiadlunismindngiyves
inwasnagUgninuuildansidndnsivfinumnsly
Junquuanfe nquessnilunean waza1suLue
Taenunndndludandenaonadesiunisdnuives
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Favin qmSusznn (2550) InuuSiaiasiadiinge
AngiganAaludupe nduessnluneainm uaziinig
Twsmenlunseime Wuieaiu eg1alsha Ans
arnunsanAsludanedentios enalesanniiu
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MUAs (A13ngu Dichlorophenoxyacetic Acid) 3aeay
44.44 Inalwiam (13081 Phosphanoglycine) Sagay
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UaY 3 ANUEINU TBIINAINY
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Determinants of Risk Perception
Regarding Pesticide Use among Farmers
In Nongchang District, Uthaithani Province

Naphat Toeihom, Student in M.Ph. (Environmental Health and Safety Management)

Faculty of Public Health, Thammasat University

Assistant Professor Dr. Nantika Soonthornchaikul, Ph.D. (Health Risk Assessment)

Abstract

This study aimed to clarify the key
communication factors that influenced the risk
perception on pesticide use and practice among
farmers. By using the survey questionnaires, a
cross-sectional study was to initially identify the
levels of risk perception and factors influencing
perception among 114 randomly selected farmers
from 371 households in Nong Suang subdistrict,
Nong Chang district, Uthaithani province. It was
found that 90.4% learned how to use pesticides
by themselves as well as the pesticides venders
nearby farmers’ houses as the key informants and
consultants with the rate of 88.6% and 81.6%,
respectively. Of total, about 64.9% were aware
of the adverse health effects of pesticide used
and regarding pesticide practices section, about
63.1% showed their understanding of how to

protect themselves during pesticide application.

Faculty of Public Health, Thammasat University

Although most respondents (90.4%) pointed out
that they always read the label before using, they
may not really understand the information on a
label. By their answers, farmers know that they
need to wear protective clothing so as to prevent
exposure to the harmful chemicals. However,
due to lack of understanding of what such
protection entails, they wore everyday clothing
such as, t-shirts, hats, cloth and yarn based
apparel as a protective cloth. To improve the
risk communication approaches of government
agencies responsible for pesticide uses and
practices, local pesticides venders should be one
of the stakeholders.

Keywords:
Risk perception/Communication/Pesticides/

Farmers

* Corresponding author: Assistant Professor Dr. Nantika Soonthornchaikul, Faculty of Public Health, Thammasat University,
99 Moo 18, Paholyothin Road, Khlong Neung Sub-district, Khlong Luang District, Pathum thani 12120 Tel 0-2564-4440-79

Ext. 7745 Fax. 0-2516-7428 E-mail: noinansth@gmail.com.

Journal of Safety and Health : Vol 10, No.37, September - December 2017




1. unun

Jagdurnwinmslidasieimdndngiivuia

¥
=

Afenudufivoussludiinaiieiu (@ans
Tangay, da01a auysel, Aisvee wldy, d9a31Ws
fnd, waranunse Tuveur, 2554) ANTayanisul
dhansridndnsfidluUssmealnedausin g 2555 fs
2558 wandbiiuindnsihdiansidndngiindiuau
134,480 1 172,826 iU 147,345 ¢ way 149,546 fiu
Ry uenaInt nuhansiedithdnTafte (herbicide)
Juansifinsldunniigauaziiningeaniesay 80
JOIRIUIABAITANTIALUAY (insecticide) Touaz
9 (NFUIVINSLAEAT d1UNNUATHFNINTAYAS,
2559) 91ndayafinarundliifiuiinsldasidn
dngiduunlinfumniudeny nmefiamiansidn
ﬁ’mgﬁ‘ﬂumﬂmsmwmﬁwmumaﬂ?ﬂﬁdqwaﬂiz‘vm
soszuUnATILTAIndauLAT TN Y WE N1
mmL?ﬂlma‘"umsw(ﬁiaqmmwfuwmammifmﬁﬂﬁ’;
yrungldansiaiivazyanaduiiendeluuinaniing
Tasiad  naenaufuilnatidlusserdunarsos
snnsiansieiituedeeriios (Siiwong et al.,
2008, 2009) Sﬂﬁa;ﬂ%’ﬁwmmmL%’ﬂiﬂiuwaﬂizmu
Aequnniazduademilidanudessunsiely
JEAUaNINMIdUREaN5IA (Ngowia, Mbisea, ljania,
Londonb&Ajayi, 2007; Panuwet et al., 2008)
anumsalandssannsiiasadimiadng
fasznnszdoaveulsdladuieamelsd
iumwauwﬁaﬂstwﬂﬂiﬂﬂg’jww.ﬂ. 2555-2557 wuyUag
Afauidsanarlivasndy Swau 244,822 519
314,805 518 waz 317,051 578 Anidudesas 30.9,
305, uay 34 swdvu Tnendeduiulay 1,334
8 (URYan aTIRd, 2558) Smindifisnsnnistae
AouauUsEYINTasan 4 suduwsn oA Jamianin
Junys Vil wazdeum Tdnsinisdiesiaunau
Usens Wiy 47.18, 42.55, 41.36 Uag 40.78 A4
a19u Andeyalun.a.2557 dnsgUlguanlsaiiy
asadimiadngiiy whity 12.25 douaulszving i
Jua1nd 2556 wagdluuliiugstunnd Belundadu
é’awudw@ﬂwiwLﬁmé’um%'ﬂmegﬁﬂﬁw (NFeENT N

UNAIINIIANIIUIT Y

Research Article

as15ge d1inlsaainnsuszneueInuaza
WINGDY, 2559) INTILNUHANIANTUINUIAUING
913wy (frdnuaisisugy Jamingviesnd,
2556) 1l 2556 rmuiavasludmingvislasy
nMsUssdiumudesanmsdudaansiediidadngin
U 25,269 578 Antludesay 33.29 nan1susuiiiu
AUIABINNTYINU WU S RTiEesn
\FesUnunans deareutnege 1dege wazideagannn
Anlusosay 47.98, 22.39, 22.94, 5.48 uay 1.21
puEU dethvmnuniidnanisUseiiuanudssan
mMsvhauiianudesroudngs idesgs wasidosgs
1ndaL 9,573 18 MeTdansesndelag
l¥nszarunageu (reactive paper) wuéﬁﬁmﬂmﬁm
wazlivaenduduu 2,017 918 Andudesay 21.06
waziilefinnsansziusunelul 2556 wuindune
vupsnslisnTtheseUszvnuaulsznnsnndign
e dns U UTEYINTUAUALLYINAY 56.35 wavny
Twansnsafansesaudsslaglinszarumaaen
fmndswalivaonss $1uu 372 1o Anidusesay
37.68 a1nmsidarsmindngiivlusedudiuaves
SunenueINUTIRILAT 2555-2556 NUALYA)
wanveIn1siulsnivresansmidndngiivungs
lushuanuesas Jwmdngiesidl lneddnitaese
wauUsznsiiy 192.46 Tul 2554 waz 348.84
Tt 2555 (@rinanuanssauauiovingyiesiil, 2556)

mnmsdnadesiulurmudvanuesas
gnanuem Ymingiesill wudndiuauwIuig
Usenaua1Bnugnini 91U 371 AFAEeuU (NTeNT
Wnenswavannsal d1dnaunensdavingiesd,
2557) {idn31n1518uU28999917U191N A ST URE
a1smandngias udnddnaunensdamin uay
ddnnuaisisuavimingesllaiiniseusuly
anuilumstiestunuies wazdoasanuidsslugy
WUUFIN99 1 NSUTEYU NMSHAINURURUU TSNS
Gosmslansiadiddndngite nslimnufianzse
wifimnn sedumsiinsineiadonisdeansddiy
fwasenissuimnudsaiiotludeyadniuns
Usulgsssuumsdeansaandesainmsidanside

Journal of Safety and Health : Vol 10, No.37, September - December 2017




11938173 ﬂawuﬂaamﬁmmzqmﬂww

U7 10 AT 37 Uszsudouiuenen - sunan 2560

Angiyvesyiuliegranzauuasdsfiarniunla
WINan

1.1 anudiluifeaiunisiul  anudss
wazn1sdeansaandes
13305 (perception) maneds mMsfiyaaa
Iffunisnszduandailaensduianisoioas
dula uaanesaunsanlannuvingIninn1siui
Whilnnsmevausssioaiu (Pickens, 2005; Cherry,
2013) Anudes (risk) Aeleniafiszifianadilifia
Uszasd vidolonaiazifanaldedoguniniaznad
zifnnuan ludeauily  Yssvrwulssiiuany
Lﬁmmmﬁaﬁaaﬁuagfﬁumi%’uimmﬂdmmmm
Juase ﬁa‘tfumi%’uimmL?iaﬁalﬂu{]ﬁ]fi‘faﬁﬁzymaa
nsdeansaudssiiveniieainesdusenauns
Foansvilu US EPA (2003) aBunginnisdeansaniy
doadunszuiunsuddiyaravsuifeiudnna
aunnuazAunnden unsdeansaomnadituney
nsdaungifiiussansamlunisdumuaginnis
amzanidu emvesasilassaianiziangas
LLazﬁmqLﬁaﬂﬁﬂgmummmﬁﬁmmsmwgﬂLauﬁ?u
Iousvaunadusa tuiinn qunslyena (2008) na
Jannsdeansanudsadunszviunisuanidiey
foyauazanudniiuiieafiudsanan (hazard) way
anudssruiedadeduiitinadenisiudauides
(risk perception) sgninagiifinrmiAeados liun
FUszifiupnaudes §danisamides $ndvinis
psfnsMAsgLaTAlNTY wazUssywuiliiusan
senuTangudue Faduansdoansaudsienh
wiihfideslszauresitmesnnulidilaesnny
Fesszmingidengiuuszvvuilifanuiaig
Frungludeadug aguliinnnsdoansanuded
Uszauanudadesinligifeadestimaudilanse
fu luSesnnudesiivrdeasuazaudiladu 1
iﬂzjmil,?iaﬂmqLﬁaﬂﬁmmsaﬂums%’mmimmﬁ'm
Annsusudsunginssuiietestuvioanainy
Fosiloraintu wazdhliiinnisdeansaeamdly
mswfidamuiedeliudslulsufunnudes a1sd

rdainNdingWessiuandymuasmniaien
Munzausiunnudilakasilvang nIeUIunIg

deansmnuidssiidrdgyAonisiuimnuideses
Jieades nagnsldlunisieansaiuidsadas
fangunazmevaussnsiUdsuLlasienissuiany
\Fesvosfifendesnevdnddniidesiilsie s
ddyreansdesdnnu nsedu Whlade wasdudes
931 msdeansiesInviumnnsal

1.2 anwdihluieafuasedifsadngivy
aselimindngiiy vuneds arsiaile
MNsTINIR ieduaeituliisyansninlunis
Uasiu muan vihanedngity loun Tsaily wiaduay
Jiiy dngdnd  duunsendungulasiigg fumu
yiavedngity laud 1) asiaddesiuuazidausa
(insecticide) 2) answnlivasiunazindnls (acarcide)
3) aswnlidesiuuazmdnldifoulos (nematicide)
8) answniiilofunazirdndon (funsicide) 5) ansiail
Jastuuagmdnuuaiiise (bacteriocide) 6) asiAll
Josiunagindnivity (herbicide) 7) arsildoaiu
wazidany (rodenticide) 8) asialidesiuuay
mMdaun (avicide) 9) ansaiidasiulazindnuan
(piscicide) waz10) arsaiidostiunazindndnidl
NILANFUNAY (predacide)
asaiifdAuayiifuinnlunanunstiagtu
1 4 ngu Ao arswlvesfunazidnuuas a1siadl
Josfuwazidndaiiy  arsieidesiuiaziidn
o3 wagthansfildlunisteafuidndngfiodu
Faansildlumsesduidndngiivduasiiie
AusTINTAVIe NIV AuLasaugns sl
AuuanAnTngiifvillituey Snnsoongudd
wiudn TduSunaulesuariinaanizinngasdedngiy
(@ngR Useiioad, 2542)

2. /ANUUNISIVY
nsAnwIaSeiidun1sitededrsaniade

YN (cross-sectional study) ﬁwmiLﬁU%’ayjaé’w

LLwaaummLﬁaﬁﬂmi”lﬁaﬁﬁmumms%’uimmL?%&N

Journal of Safety and Health : Vol 10, No.37, September - December 2017




YounuaININgITUNsITamsinimIndngite lnonis
Wusegaluiud 1 8 30 wgun1AL W.A.2558

2.1 Uszrnsuaznguiegng

Uszansildlunisdnewiadaiae anau
AUsznevednsiiun lufiuiidivanuesasae
gnenupwe Jwmingrivsiil Tudeudsvann 2557
Sruawiean 371 aifeu dufungusiegnasmiun
Tunsmeuluuaaun1ulfiaINNISATLIMIUIARIBENS
99n15UsEIUAdRd Ul ST INTE NS UUTEBINS
ﬂ&juLﬁmﬁwiwfﬁ’ﬂmuﬂizmﬂiﬁLuiuauimaﬁmum
Apnudetiuiisesas 95 wazAauAsuasly
Uaeadeanmsduiaansmindngityluyiunguan
nsuiisy Lardwindusesas 88.6 (Kerdnoi, et al.,
2006) fssuldngudiognesuau 114 adaou Tng
gnInsAnwInilTYasdunnNauns (1)

NZ2_ p (1-p)

n =
(e)2(N-1)+ Z2p(1- p)
Wean fe JuuNgUiIeg
N fe duwulszung
p Ao dndwussuinsnguidesaslyl

Uaanne Tuntidawiniu 0.88

72 o Annesgiumeldldcnd Tud
PA YN 1.96

e fD AnuraIaAasuNgausule Tu
dldgld 1 1 ¥
AUTiAvINAU 0.05

wnuAIFyaneal
WNUAEAS
n = 371(1.96)2 (0.88)(0.12)

(0.05)2(371-1) + (1.96)2(0.88) (0.12)
n = 1135
2.2 a9t lun1sLaananaNalas inan1sIe
1W139u1A59n15 (inclusion criteria)
LNUNVDIDANFNATANTINIATING HBd

UNAIINIIANIIUIT Y

Research Article

I G a -dl
- Wuwnwnsng werensengiusenau
owvudulansearinslansiunsive
- fanuauisalunisdeans enuntsde
onuazeuls
- Wudifiony 18 Y July
=1 v o o U =
- Huszaunisallunisldansmdndnginy
11N 1 U

2.3 neilun1sAnaanlieranainsnianis
380an31nlA5IN15 (Exclustion criteria)
mmaﬁmmw'ﬁaaaﬂmnimmmﬁaﬁm@;

o

< L= a v 1 < [ 1
3UUY YI9YDDDNAINNITIVY WU NNTRUUINITENY

AuNoY
Y

2.4 \asesilauaznnssausmdoya
iwsesilefifiAusiusdoyadaimnaiie

LuvABUN: Feiidbatetunannismurimenans
wazideiiendesusenoudedeya 3 daudsil

dauit 1 Feyaviald Tiun e o7y (fvun
ugaeene) szaunsiing Uszaunsainisldansiadl
Usetanansiadl nsiinfsunvasdeyanisldansiad
wagnsldfurnaaifetunsldasidndngiy
fidnwuziduwuuidonaouasiionaoulauinnin
1498 91U 10 Y8

dauil 2 Feyansiuinnudsafeaiunsld
A13MANARNFHYVDIY I @3 1mukuUIIaI I Inves
ALA3m (Likert scale) iunuutnmasidinuszanae
(rating scale) 4 sz lun (Audsaidusunse
sogun N eudssidudunseseguamuiy
nans Anudssiidudunsedoguamiies uazlid
anudssiLudunesoaunmias) S 27 4o
Usenausme
) msdendeuadenidansiad snaud 4o
2) MIPTHULAZNITHAY F11U 8 10
3) N1SAANY Lagndansaniu 91U 9 U8
)
)

—_

4) ASVUAMAENITIALAY 31U 3 T8

5 MIvhaeingnyeazn1vueUsIREsweil

[V N o

Mindngity 31U 3 1o

Journal of Safety and Health : Vol 10, No.37, September - December 2017




119681773 ?‘I’J’]Nﬁﬂa@ﬁﬂ&ﬂtq%ﬂ?w

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

dauil 3 TeyanginssunisuFiRiAeaiu
nslansMAndngiavesr I a$1emuLuULIRg
TavoadiAsn (Likert scale) tunuuinuinsidu
Uszanauan (rating scale) 3 S¥au (Uﬁﬁ’anﬂﬂ%”’q U R
vanss liuiiRae) S 27 4o Useneude

1) msdendeuazidondansidl s1uau 4 9o

2) MSASUULATATHAN F1UIY 8 U8

3)  A1SAANY LALUAINITRANY I1UIU 9 U9

4) msvudLaznTIAiY 91U 3 9o

5 MIvhaeingiiywazn U UsIRansail

[

Mdndngiy U 3 U0
2.5 nMsnadaULATeLladn

2.5.1 MInadeuANLLTiBmsIvaLion
(content validity) §33euuuuaauaulunsIaaey
mmmqmaé’ﬂmﬁamLLazmm‘ﬁWﬁ’UﬁL%ww
913U 3 ¥ waziuUFuUTeA lunutolaua LU
YOIITEIY

2.5.2 MsnadauAderiu (reliability)
Tngthuvvasuanuivfudssudlondrlunaassld
(try out) fuvnuniilidnuaeadendstunguusznng
Afnwdmau 30 Ay WedummAIALdely
vaaty lnelignaduyszaniuoanivesnsounin
(Cronbach’s Alpha Coefficient) Inglfinasisonsud
A11NNT1 0.700 HanInAdeUAPLdesiuF U
Sudmnmidedls 0.723 uazransvagouAANILTe
sushumsuftaietunsidaniadile 0.721

2.6 myAwszviteyauazafnly
Yoyadildarnuuuasuauthuniinggs
Ingldlusunsumeuiiumasdnsagu SPSS Version 16
Py il
1) doyailveanguinegiaiinsz

TAENITHANLINKIIAIILE (frequency) Fo8ay
(percentage)

2) mstsidiumsiuianudsuasssiu
MsUfTRAeItunsldarsidndngiialagmidn
18y (mean) LLazdauLﬁmwummgm (standard
deviation)

3) MIeeitedufiinanisuinnm
Foannsliansidadngialngldaunisannssmy
(multiple regression analysis) laginuATzAULTY
dduneadnTisesu 0.05 vesmarudsduuszang

3. NAN1339Y
3.1 dayanluvasnguiieeig

naueg 1T IwIY 114 Afiseu Usenay
e weneiludlng wazlengeglugis 41-50 U
uay 61 Vily msdnwieglussdulssoudne 16
ansidnuuasdemunuuIAT s AgUNLLUTALINY
u&s Foasafithindngiivaniudsmineaaed
Uinalndifes  unasdeyaiiliszneunisindula
Bonteuasiivinuifetunmslimsiindnsiivie
i mhgasalmIndagiy s1eazidenuand
Tupsedi 1

Journal of Safety and Health : Vol 10, No.37, September - December 2017




P 1% o Y 1
M19199 1 %aaﬂawﬂﬂmaﬂﬂqumamﬂ

UNAIINIIANIIUIT Y

Research Article

Foyainly Sovaz
LANE 59.6
41-50 U 326
918311131 60 Y 32.6
Uszaufnw 68.4
THansiinulas 95.5
Foansiaflonndusmiieansiadl 99.1
THieSesousiguiunuUazInevas 69.3
wssdayaansiainisldansiaimIndngiivainsiuen 86.0
Fnaulalunsidendeuazidenld andudn 88.6
Usneinum 81.6

3.2 msuiannudsaieaiunisldansiad
MandngNvvaIngudlaeng

nauiegedulvgiiinnsiuigndeshe daiu
wiwnnslasindmdndngivviliileniaaddunis
Igsuansndidingsnenie Anduiesar 64.9lnuaw150
venldhnanssindeludonilenalssududaans
wilge lawn  nswauasiediinelioan n1sldans
iilinnninaandvualenuindngiedsiuaumnn

nshidflondwmanasiafiiasa  nsgaauaisiad
mindngiiviiensiadeuinluvesssmsevesUasy
nsldnddiemidanueigaiu  nswituasedl
gilaudiaseiiowal Nsguyns ANUIv3ee s U
o a a - o &
ngainINNIsAAriuaseil  diusesnsidideta /
nunah/vannlnuwsutesiuasindidndn gy
naufegeTuiandesies fiileslavar 10.5 Wiy
Ao v = % v = ™
nuirnudelagnaes Muaziduauandlunsed 2

[

=] o v = 4' ) %] a o P
AN 2 ﬂ"]ﬁiUEﬂ'}"]llLaENLﬂEJ'JﬂUﬂWSI‘Uﬁ']ﬁmﬂJﬂ']Q@ﬂWEW‘U

Uadedas: nsfuianudeangliunisldansiaiiindndnginy

v b4
gnnas (50ay)

ARG GRRTG R BRI G

=

M5LEaNSATLINNIRANANNUALLBNUINERTNTLI1LIULNAN

Y

lidsflondanauasiaiiasa

a I a G
N13gAANAITLANILUUTDIITINI DAY
Tfuniuilemangasiu
A1SMINUETAIAIBLBLUEN
NSPUUNS/ ANYY FUUTENU NS YANN

v d’l = v v U a
MsiddEedn /fvsin/muntnunsudesiuaisiadl

89.5
81.6
83.3
93.9
93
78.9
72.8
10.5

Journal of Safety and Health : Vol 10, No.37, September - December 2017




119681773 ﬂ]’]ﬂﬁﬂa@ﬁ&l&ﬂtqéﬂﬂﬂw

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

3.3 msUfuaneatunsldasiasididadng
NYURINFUADEY
nguilegdlugaiunsanauisnis
UjsRnuiieananudssunisdudaansiaiuag
Yeafuldliansinddngsnaneldedagnies Aadu
Soway 63.1 atvnuilddeyanisufiiauainms
guenaswaNkarveUURnuaaInasadl T
M3nT9RaINUTIATIe Adinguinegnadulngl
Ufthae liud  nsgaeuansiadimdadnsioile

p3vEeUILdureRswiteveslasy Nsviuasiall
yiadinfedioid n1sguyyd Auth viesuusenu
9INIVULNYANNIINNITANNUENSAT LagnsldUan
Whitidavudierdavueendu uenainil ndins
aviunnafrriunenyniianld udrindensinlen
wagauihiuit daunslfidesia Fhamih sl
w3y YnUnuazaynauldunugunsaldunsesniny
Uaendudmyana wuin ngusegaieuassUfon
ligndes swaziBeauandlunsned 3

M99 3 nsufuAnesiumsldansialimdndngiiy

Uadedon nisuuAneaiunsidansiaiimdndnging

UfjuRgndes (Seuaz)

guenansuInkardeuUinuaainaisiall AsI9RaINUTIUIUN

v o

qmumiLﬂﬁﬁwmﬂmgﬁ%lﬂammaaudwLﬁummﬁw%asuaqﬂaam

Puaseivdadinseiiawan

1%

~ A o LY K
AUUNY/ ANUY/SUUTENIUDINIT VUSUEANN
Tdunidanuiiognsiu

1 v

NA@ANLIUDEAYA 9N Uageuunviud

Tdedn /v vannlvumsy Yauinuazayn

90.4

67.5

67.5

71.9

95.6

79.8

54.4

3.4 Jasuiiiinasenisiuianudsunsniu
nsldansindndnginvvasngudaagig
fusdaseiiimndiaunisanneny
(stepwise-multiple regression analysis) ¥89119
Anwadeild 8 Fuusléun (1) e (2) o7g (3) N3
Anw (4) Uszaunisainisldansiaddngiiy (5) unas
Foyafidnusenuies (6) uvaeyaiidaauladen
Fouandenld (7) desmaiilasutoyatmans uaz (8)
mMsUftRTiAetesiunsldansiall daufudsana
fio masuianuidsafeiunsliasiediiidndngiy
wansviunedadeidnadonisuinnm
Boaieiunsliasiadimiadasiivuesniusiva
MUBIATN SNNONUBIRNY Janingiissnil wui

1) ¥wndnysnMsldansiadidadng
WyaAenNaITLUzina1ee Sanuduiusnisuiniu
ms¥uirnudsaisiunsidansiaiiidndagiivves
YUeL NN TEdAYNISEDA (r = 0.189, p-value =
0.006) NA1IAD A1YIIUIANBITBNT A TATIADR
AngNYINLENAITLULNGN9Y Winsntuazdanase
mi%’uimmL?imLﬁmﬁ"uﬂws‘lﬁiﬁ’amﬂﬁﬁﬁmﬁ’mgﬁwm
yunilangstude

2) Fudmudrgalseinensinen sl
AuuztIsnsidansiaimiandngiivwnyruniiany
duiusmeuinfumsiuieudsaieaiunsldans
wilAdndngNyvesriuieg1elidedidgynieaia
(r = 0.063, p-value = 0.006) NA1IAD 151UAN

Journal of Safety and Health : Vol 10, No.37, September - December 2017




hgasininansineasiiauugiisnisidans
wfifdndnsfinuisnufisantuasdmanenisy
anudsaieiunmsltasadimdadasiivveson
fiAngatudae

3) MyUftRAsesrunsidasiaiiidn
siwfimnudmiusmeuiniunissuianuideaion

o

A%

M13199 4 Yadeiimmvuanissuianudsaneatunisidansiaiinng

UNAIINIIANIIUIT Y

Research Article

frunsldansieiimindngivvesyiuiegraitedfny
9@ (r = 2.229, p-value = 0.004) Na12AD 41N
UftRAsatumsldmaniimiadnsfivgniosnntu
wdawasionisiaudsauiaiunslidasaiiiida

o A

Angivvesyiuniangadume

v o

AfmgiY

fauls SEb B

t

p-value correlations Tolerance VIF

1.91U1AN®IIDNS
Tansiaiindndng
NYANLONETUUE
$i1499)

o

U1

2 5UAINUNLENS
LALNIINITINEAT LAAN

0.413 0.147 0.413 2.809

0.343 0.165 0.239 0.047

wugIsnsldansiadl
MAnANFAYUAYIIU
3.M3UGURRUALY

(%

Aunsktaseinian

Angiy

0.323 0.110 0.326 2928

0.006 0.189 0.369 2.709

0.006 0.063 0.499 2.005

0.004 2.229 0.535 1.889

Al = 2.325 SE_ =0.469 R =0.797, R’= 0.482, F = 2.0788, p-value = 0.004

1NA19199 4 WUIINTTUTAMAES ALY
Aunsidasiadidadngiyvesyiuiduiunis
DIUDNAITUULUIE) TINNIALULUIINTIUAT
MEEAAINNITINYRTTIAEY lUNUNgUIY wag
ad a wva g v a0 v v A ISP
TnsuiRnuraeildasadidndngiy lneden
duuszdndanduiusnvaanlu 0.797 wazaiunsn

@
o

Savhesansfuimudssesymunigatunis
Tansainmdndnsivlasosas 48.2 agaivuddry
M9adATiszAu 0.004 fAnunaIAAABULIATEIY
Y8In1INe Nl (SEest) 0.469 waza1usaligu
aunsngnsalluguazuuuivlayArLUUNINTEIY
AUENNTT (2)

Journal of Safety and Health : Vol 10, No.37, September - December 2017




119681773 ﬂawmﬂaa@ﬁmmzq‘mﬂww

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

y = alxl+a2x2+a3 x3+b
lng y = N135U3ANALIURIYIIUN
Neatumsi¥asialiindndngiiy
b = A
x1 = fudsdasedl 1 Ao 413U

AnwTnisldansiadidndnsigainenaisuuei
$1199)

al = AduUsEANSN150n008YRY
FaudsBased 1 (x1)

X2 = FuUsdased 2 fe Auuzih
NS IUAITINRUILAITLATNINITINYAS

a2 = AduUszansnsanaosves
Faulsdasedi 2 (x2)

x3 = Fulsdased 2 Ao MIUFTR
muﬁmh”uﬂ']ﬂ%’mil,ﬂﬁﬁﬁmﬁmgﬁ%

a3 = AduUsEANSN50N008YRY
Faulsdasedi 3 (x3)

ounuadunis
y =.013x1 + .343%x2+ .323x3+2.325

feun1IAIANITalsERUNTSTUIATAEEIYDS
yunfgIfunsldaisiealimiadngivduiunis
Anwrisnsidansiadmdadngiivainionaisuuzl
F99) VDIVIIULDY ALUZUIINTIUAITIMUEENT
AINNITNYAT LagTon1sU URRUYeIYIU 119d
Jaduaunisfinuainienaisveswiuied dnsna
! o v - P v A Y
sen1sSusunnianiileiguiudnassladenvie

4. aAUTI8HE
4.1 Jasedidvuanisiuiaanuidevas
yufgafunsldasiaiiindadngiy
Jadefidimuanisiuianudssvessni
Rendumsldasiaiiidndngiie Taud 1) dadearn
AUl UNT9IUAALENEITHUZUIANGY 2) AY
LU IINUILAITIALINNISINYATUAE 3)
mMsUftRruvesymunAgumsldansiadiiingns

Y

fig Fadannsiiseuiieunuindasediunisane
mﬂLE]ﬂﬁ’]i‘UEN‘U’]’Ju’]L@Qﬁ@%%Wﬁﬁi@ﬂﬁ%Uiﬂﬂﬂﬁ?j@
sodanbann Auuziianiuauasnisufinves
FIUNBY 1AUSTUAITINUILATSANNINNISNEAT
L"fJuLma'ﬁa;gaﬁﬁﬁiyﬁuawnm %1 Plianbanechang
et. al,, (2009) WU Iden ansATnNANURYY
LLasﬁwLLusﬁwmQ’mﬂdﬂLffJumimﬁﬁﬁﬁam Faumn

9
L L4

ANAINNISANYIVOI NARYT Waaaing, Aeyadl Aavey

aav ¢

ans, naesmil unslve, 28 lahiug, Aunn @dud,

[

wazAnIny n3nana (2557) ﬁwudmﬁiugﬁum
YNNG AT ULee3UY Wi wey/
w39 SunsuanInNMslavanIuAsIunu g
Ll dudddey dwesie yaau, didy 1@en
MU, UagAtYY ATMLITRY waulEsy (2556) WUIINIs
Susteyatmansiferiunslimsiniidesiuiindng
1niigaangafites

4.2 uissdoyauaziUSnuniid Ry vesyou
lunsidenldansindndngivy

nansAnwuansbiliuInguiiegsdlg
AnwIsnisldansidndnsiivmenuies Tngsud
Swnhemaniifdsegluiuiifuumadioyaddnydu
lonansuHLTUTSINAUUTE M mheansiativnanis
inwas (Fevay 88.6) uendnisuddadufiuinm
Rendumadenitansiindnsiiv Anluiesas 81.6
waznsiagldfuanufifsafunisldansidadng
Hyanieauaneg dusnannni 1 U Aaduies
av 39.5 Mndoyadilddlvifuindudisvinade
nsldansiadimdadnsivvesniun Jsaeandesfiu
nsfinwvesian a3en, Alduy Andles wawasy,
WALURJAUA agUTIasg (2556) 951w veula uay
ARl (2553) uaranaini guansed, algassny fis
@779, LagFUR YUY (2550)uALANANNAUNISANYI
youngaums Ynvian, fisg Beeasind, nudfion
WVigsAnalsan, U938 vesadin, wasiusing funy
s (2559) Ainudnvnaundendeaaatiindadnsity
aufLuzivesiieuruldaudildunssu
Tumsvinsinens wasnsfnyvesians nediles

Journal of Safety and Health : Vol 10, No.37, September - December 2017




WazgnsWY daLasey (2558) Ainudnwudiulngd
nmsenaulalyanseinenuLes

[
Aad 1a va

4.3 ANE130989917U UM SIITUHUA

=

aunaavilvdlenalasududaansitdndnginge
nqusiegeiosas 64.9 iuiilieuiv
NMsl¥ansindidndngivvilrsmedldidleniag
Mglasuansinilidngsnenie lnganunsavenlaionis
nsgvidssialuionatilenalasududaansindas loun
a Y = 1 a I3 v 1
nswaNansaileneiiowal Andusesay 89.5 nsld
asiadunnninaanfAvuailonundniiviidnuiu
a [ v Y =1 [ a
170 Anlusesay 81.6 nisluanllendnanansiadl
wsa Anlufosaz 83.3 waznisaanuasiniidn
Angfiniensivaeuinduresasmseveslaoy fn
Wusewar 93.9 nisldunidlerdanueigadiu
Andusosay 93 Maninuasieilvdadinseilaian
a I~ v d' 4' 901 A v
ARLUUTIYAE 78.9 NITFUYNT AUUINITDIVUIZNIU
amsvEnganaInnIsaanuased Anluiesay
72.8 @0AARINUIYYIA FUAT wazAY UnyTen
(2555) uazasiwwg vaula wazAue (2553) vaued
a 6 a fa U a dﬁj o
fiuan AsudIng uwarguin Aevana (2557) diaue
TNV FANNTEM BV AANUAN AT LA
a1unsaaNtnbe i Matlanainanusyaunisaliu
N5 E15ANNIBTEYLIAN I UNTT MIANSLALNILANFS
AuvihlviamauvesrIumunsu Uakansaiueen
TusuUszaunsaligl

4.3 AruanInvesraunlunisdisnis
Ujtanuiteanainuideunisdudasnsinda
Anginy

ngufegAunitnge Andudesas 63.1
ansameuiieIunsUoRnuieannmidssly
nsdulaanseiivazdosiuliliansiaiidngsnenie
¥og19gndadlasianiziisaiuniss iuuaz U fUR
puaaNaIed TuTanInssaaInuTTtael fon
a 90.4 saeandesfuaideduiunds Ghen ud
U4 wazmny, 2550; 351903 §23504, WIUN gnsang
A3, uazgian smamgm, 2556; avieiing dnay,

UNAIINIIANIIUIT Y

Research Article

Unsunnsal Yunss, wasnquan Agaluse, 2555
fuvianT Asuddng warguinn fovana, 2557) Aafi
nausegvdulvg Ui Ae n1sgaaansiad
fdndngfiviiionsnaeuinduveaiwidevasaoy
nswituaseiisdadedisiiowa Andusesas
67.5 MIgUUVIRLTIME 0B WM TIMENYATNAINNS
Aanuansedl Aadufesas 71.9 waznislduind
vhaanu levhdaviuengaiu mnfeiovay 95.6
uananiudinisianunnadaziunenynitaald
udrdndensdnrenuazerviviui Andufesas
79.8 BsaenndosrunsAnuives siwes voule uay
ARMY (2553) I51903 2350 LazAy (2556) way
fanfann Asuging uazaman Sevana (2557)

5. dsUuazUaLauaunuy
Tnsagunuindeyanisiuuaznisufomie,
Aunisldansiaiindndnsisinuaennaesiume
Suiduanennmsldansiaiuarinisu]inlunisld
arswnillaegsgndeadudlng enduanudila
TuuszinunisanuldaunsalAunsesaiiulasndis
druynnanasiadl danguiegratilaingunsal
3u q awnsadestunsdudatuasiadild wu ns
MHdodn famih vdesmnnlmmsudaunuasayn
vaugua el wardslidundslsidilainnsanid
gunsaitlestunuiesasu Tasldideuusn n1ang
1813 @untnin ldgadle ldseavinyn awise
Prwanarudsdumsduiaasaiiionsdomiuas
nsngla Gawalvidunufunligndesaindeyany
Tuuniieisesngudtegnsimsldideda dandh
visovannlmmsudeainuazaynvaiziuansiall 49
donAdoriy Raksanam et. al,, (2009) inuintady
\deandnannnsdudaansiadunainaisnseyiilsl
vaendglunsliansiail anudediligndesmundn
fwingwesannail mslildlluGosmnuvaons
nsldldlanan nisldgunsal@anuligniewmielil
witngan waznisauyngunsallesiudilaivaneg
auvilivmundanaudedunisldsuansieiinanis

Journal of Safety and Health : Vol 10, No.37, September - December 2017




119681773 ﬂawmﬂaa@ﬁmmzq‘mﬂww

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

melaluszrinesnistiansiedidedaunmiedeyadilsn
mﬂmsma‘uLL‘U‘U?{@Umuﬁéuuﬁnssﬁ"ﬁ%ﬂﬁﬂ'@mu
HAINNNTIRENUTI i mihgansiainde
Fngirluguauiuduundsdoyadidyreaun
lunisldansiad
guwionsiadulanadondeuasidenldasiaiive
Y1

uazd1AgS1uAfInaIIlBnswa

AelumenuAATEINEITeY kavivind

auatigatunsldansiedmdndngiyadsatuayuli

Supdnngaseiin1ensineasiduesetne vse
AdduReItaIranlunsruIuASaRa1IAIEY

¥

JaiinueInisAnuasilfedliaiunsaaSuiels

=~ =

ANDIANMUANNUSTENININIUT S1UATINUNBET

a

LATITNINTISINEAS WATVUIBSITNNSTIAET DY fae
Toyaiildnannismeunadedaiuiifunuiud
Tunvugeuay feumsanwadeeluasifiud
msAnelu@edn vilwanunsadudiuannudilaion
AUANUFUNUSIF s InLLazITIUlEUNY SEWIN9TIUN
wazgiduieadedus elinsdeasaudssly
msldansiafifdndngiivlinssUsziuuazilugns
%’mﬂ'rﬁﬂ'nul,?imlﬁgnéfm

6. NANsIUUIENA
{AToveveunszauidmindilsme1uiads
iEuAAMAUanUDsaT It BmEslunnsAdu
msfinwideuaziiusiusdeya wazewlusua
MUBIETN BUNeMUDIRN Taningiivsnil Mduaay
narlfeuniielunifoadiifueged

ONF1591989

NTU3VINTNEAT. SIUNNULATYIAINITNYAS.
(2559). Tladen)saan UsuiauazyannIsind)
F154AdIIAAR Y. AU 22 UNTIAY 2560, 31N
http://www.oae.so.th/ewtnews.php?nid:146.

N3ENsNATITUAY.  dtinlsrannnisusEneuenIn

(2559). 77897UNANTTA L TU

umsithseds Jesiu muveulsauazieguam

LA AILINA DY,

9INN15UTENOUITWNIANGNINTIY. BUAY 22
unIIAN 2560, 910 http://envocc.ddc.moph.
go.th/contents/view/414

nsEnTILNYATLazannsal. d1nnunuasImin
i1l (2557). s989 kAN TANTLILNT5TY
v Ugunymsnsgugntda. duAu 11 lguigy
2557, 10 http://www.ecoplant.doae.go.th/
report
ngonws Unudin, fisa Begasing, nusifivs ifesh
Aalsaw, U193 vesatlin, uway Wusvng Auvy
WS, (2559). pwduniusszninsladudiuyana
uazAIdeRuguA e NG AN TN AeNT0
ansialimdndnsityvesvniun. 395a79mURANlse,
42(4), 348-359.

nfiey wassding, Aoyarl Aavzavs, anesad wndlne,
281 ludug, ASunn ASdud, wazdnsney
wn3nana. (2557). nsAnwmginssunisldans
willun1smandngiivreswiun dunesning

JINIAUATUNLN. UAULAEHS, 42(3), 375-384.

Wian g3e1, AUy ATMILDY LAULESY, UaT LURXA
agUsiasy. (2556, fugieu 3-4). ANUTUAL
nsudalunisidasiefidesiuidndngivy
Tun1sdgndivesnunsnslu gnnedsune
Jandnaluie. lunisusyymauonaduive
seduTdindng yas. Afed 3. uavinendy
gluiesITUTINY, WUNUS.

aa

§Aen uatls, fade wgueaaiiay, wer 331050
n1seLng. (2550). n1sldarsidndngiyves
mwsmaﬂqﬂwﬂmmmLﬂaiwiua‘ammm
WUNUTU WA, 2548. Ing1aI3Ammaua, 5(2),
1-10.

thifin quwslvena. (2008). MsiATIZIAINAE

g mamsudmhiiassagy. dufu 11

ﬁqmau 2557, a1n 203.157.181.13/cdcyaso/

Book/RiskAnalysis.pdf.

Journal of Safety and Health : Vol 10, No.37, September - December 2017




anasnll auseA, algasdy Wi, war duf

a

WUNT Mo, wag gnsu1  galasey. (2558).
wopnssunslifansaiidesiuuasindndngitvues
yTminaynsasnsiy. lunsuszanidvingg
Uz iaUoNaI TSI AT IRUAZ U A
71 6 (u. 371-381). gAY WIMEEDTIAY

TN,

a ca

fuann Asuddns, uay a1 Hendnd. (2557).

i a

ANUSLazngAnssunsidasialindndngiie
P03¥1UIUIUUIMET  §neu1Te  Fanda
NUBIUIENg. 2798790 190AIUIFYNINY YU
UNIINGIAEYBUUNY, 2(3), 299-309.

s

[ 1% s g [ a o L3 s 124
IITBY “UE]‘UI’RJ, 9717NY ANINERY, WNNYNIA ﬂums,

a

war AT ABNWI. (2553). weAnIsuNsldans
wildesiuirdndngivwasseauieulesdlaiuy
wawaisaludenvesngununsnsdiut : nadl
Anwiyawigde Smianeien. 275575396979
Inermansguam, 42), 36-46.

v Fuan, wae AL Yysen. (2555). Uadeniianu

duiusiungAnssunistesiuansiaiimdndngity
VBN FUARANlAUA SUNBATUYYU JTA
Q. 2798758757 50dgUmans, 42(2), 103-113

91993 3950, WIUAT gnSINGAS, way allan

grenaed. (2556). Jaseditauduiussdonis
Jostupwesainnisldasialimindngiivues
INYAININAIUNEE  f1vadal  81lneLiled
Jandaveunnu. 295975398a1975UFVAIANT
UNIINEIREYDULNY, 6(2), 24-33.

YUY, (2550). NMFE1539N5 WaNSLALIAIRERS

NYNINTNEASIUTIATAVDULNY. 275775398/
49, 12(1), 5-16.

&

anns langey, d0na auysal, isser  udedy,

ARIINT ANA, WAy @1U150 JuTUL.(2554).
lonasUsenaunIsUseun15UsEyuIvINIg
oI55 T9a15iAdN 19N ISINEN THNIAT 2:

=

HANTENUAIUAII03a156ANA1TARR TN,

UNAIINIIANIIUIT Y

Research Article

NaUBYdNT carbofuran, dicrotophos, EPN &g
methomyl NTADANRAINUAILNNTINN.

qnoi Useiilessd. (2542). tena1sUsznaunIsausy

ussene g (509 wannis wmeie msld
arsinddesdumindngiy. duAu 2 nuanmius
2557, 311 http://ag-ebook.lib.ku.ac.th/
ebooks/2011/2011-002-0337/index.html#/5/

zoomed

%

dnunalvenudni, yyann  gaissel. (2559).

LRt Y

nsuAIUALLIATNALTOANYATNHASIATINNANY
szauldvasadouausie. dudu 22 unsia
2560, 310 http://thaipulica.org/2015/04/

toxic_food crisis 15/

dinnuansisaguimingriesnil. muszuInInen.

(2556). @01uN13alsARINNITUTENOUDITNMAL
dundeudaningiesil. duAu 22 Hquieu
2556, 910 http://www.epiuthai.com/

dnanuanssuaueiesidl. (2556). Han13IANTT

91%euledmingiosndl. duAu 20 Hguieu
2556, 910: http://203.157.212.3/uthaihealth/
index.php.

391y YAy, Yiey Wi, was atlyy agmdles

wauEsy. (2556, fugrey 3-4). nslyansiail
Jasiumdndngiivinuazaiudesnisineusy
yaunuasiudunaiiies Janinswys. lunis
Usyyanauanad Uiy seauTadinany) uas.
A%arl 3. uinendoglaviosssniee, uumys

Cherry, K. (2013). Psychology. Retrieved 24 August

2013, from http://psychology.about.com/od/

sensationandperception/ss/perceptproc.ntm

Kerdnoi, T., Udomvong, N., Puangmanee, J.,

Tothirakul, S., Taejareonkul, S., Rattanasr,
U., Inseeard, S., &Prapamontol, T. (2006).
Knowledge and Risk Perception on Pesticide
Exposure Among Northern Thai Agricultural
Labours. Epidemiology, 17(6), 381-382.

Journal of Safety and Health : Vol 10, No.37, September - December 2017




%’Jﬂiﬁ’lﬁ ﬂl?ﬂﬂﬂa@ﬁ&l&ﬂtﬁjéﬂﬂﬁw

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

Neowia, A.V.F., Mbisea, T.J., ljania, A.S.M., Londonb,
L. &Ajayi, O.C. (2007). Smallholder vegetable
farmers in Northern Tanzania: Pesticides use
practices, perceptions, cost and health effects.
Crop Protection. 26, 1617-1624. doi: 10.1016/j.
cropro.2007.01.008

Panuwet ,P., Siriwong ,W., Prapamontol, T. P.,
Ryana, B., Fiedlerd, N., Robsone, M. G.,
& Barra,D.B. (2012). Agricultural Pesticide
Management in Thailand: Situation and
Population Health Risk. Environ Sci Policy,
17, 72-81. doi: 10.1016/j.envsci.2011.12.005

Pickens ,J. (2005). Attitudes and Perceptions.
Retrieved 24 August 2013, from http://
healthadmin.jbpub.com/borkowski/chapter3.
pdf

Plianbangchang, P., Jetiyanon, K., & Wittaya-
areekul, S. (2009). Pesticide use Patterns
Among Small-Scalefarmers: A case study from
Phitsanulok, Thailand. Southeast Asian J Trop
Med Public Health, 40(2), 401-409.

Raksanam, B., Taneepanichskul, S., Siriwong, W., &
Robson, M. G. (2012). Factors Associated with

Pesticide Risk Behaviors among Rice Farmers

in Rural Community, Thailand. Journal of

Environment and Earth Science, 2(2), 32-39.

Siriwong, W., Thirakhupt, K., Sitticharoenchai, D.,

Borjan, M., & Robson, M. (2008). Organochlorine
Pesticide Residues in Plankton, Rangsit
Agricultural Area, Central Thailand. Bull
Environ Contam Toxic. 81, 608-612. doi:
10.1007/500128-008-9532-4

Siriwong, W., Thirakhupt, K., Sitticharoenchai,

D., Rohitrattana, J., Thongkongowme, P.,
Borjan, M., & Robson, M. (2009). DDT and
derivatives in indicator species of the aquatic
food web of Rangsit agricultural area, Central
Thailand. Ecological indicators, 9, 878-882.
doi: 10.1016/j.ecolind.2008.10.004

US EPA. (2013). Pesticides: Registration Review.

Retrieved 24 August 2013, from www.epea.
gov/oppsrrd1/registration_review/highlights.
thm.

Journal of Safety and Health : Vol 10, No.37, September - December 2017




UNAIINIIANIIUIT Y

Research Article

Wi]ﬁlﬂ'iﬁﬂﬂ']'ﬂ"lfﬁ'ﬁLﬂNﬂ’]Qﬂﬂl}]‘i‘W‘mLﬂ”
U'ﬁ”ﬁﬂﬁf/\lﬂ“&l@\‘lﬂ’]‘iiﬁa’]?j’ﬁﬂﬂ ANWNHNAKD
ﬂ')w'im\‘imuﬂmmaamnwmanmnﬁ

dl leJ o

WUNARE IHIANLYN

< 3 a 9 = a 2
8197158 3. UTR¥Y JUNTUA UT.9. (AAINTTUNINITHINE)*

A3 19T ELATANNUABANY AMELNNYFNERNS UNINeNdeNELeN

v

UNANED
ns3sedeamnanelilingsyasniiioAny
ngANTIUNITITTITAIAITAANNY UazUseidu
Ussdnsravesnshiantaguinuiiduamonanin
drunasnsdy Tungunwasnsiuiidu Smin
v InelduvuaovnIudnymginssun)sioased
mManAngivlunym st 110 AU uagldlusunsy
9191qvAnw1Aung e 19ilnalaenTida1siadl
anAegluszduiiluasndy 1w 37 au n1s
UnsrwvidayalnelyadinisieTizinuuy U
UUUNNIAE AL TDANATOUTUUUTUR
NaNITANYINYIY WolnTIunIsldaIsind
idndngiivvesnguieddniudeseglussdy

UIUNa1-g9 uagnas9Inn s lUsunsue 15 qvanty)
nqufiee1edinuzIINNINeuUN I IAlUsUn TUeE]
Sesemeataisesy 0.01 sy Semasauasuli
AINFTIGYAAAUANYATNTYNAY UAZARM YT
wasasununaunadusser g tleliinwasns
UvRmgndeuazUaeneeeasaiiiog

o o o/
A&1ALY:
a15pdn1snAngiY / inwaIns / lUsunsueI s
quany) / Wi

*HiUlnveUUnAIN 919758 AT, NI Funsudal a1v1ImerFieuideuaza1uUaonsit AasuNEmIaNT 4NN 19 MY 2
suaung enneiloy Sanianeie 56000 sAwi: 054-466-666 Email: Namngern19@hotmail.com

Journal of Safety and Health : Vol 10, No.37, September - December 2017




%’Jﬂiﬁ’lﬁ ﬂl?ﬂﬂﬂa@ﬁ&l&ﬂtﬁjéﬂﬂﬁw

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

Behaviors of Chemical Pesticide Uses
and the Effectiveness of an Occupational
Health Education Program of Safety
Knowledge among Farmers in Upriver
Area, Phayao Province

Lecturer Dr. Namngern Chantaramanee

Department of Occupational Health and Safety, School of Medicine, University of Phayao

Abstract

The objectives of this quasi-experimental
research were to study behaviors of chemical
pesticide uses and evaluate the effectiveness of
an occupational health education program of
safety knowledge among farmers in upriver areaq,
Phayao province. Questionnaire was employed
in this study with the farmers from a total of
110 participants. Occupational health education
program was used for 37 farmers who had
chemical pesticide unsafe level in blood. One-
way analysis of variance (ANOVA) and the paired
t-test were used to analyze data.

Results indicated that the risk level

of behaviors of chemical pesticide in he

experimental group was at the moderate -
high level. Moreover, the experimental group
had significantly better knowledge in chemical
pesticide uses after than before having program
at 0.01 levels. Therefore, giving an individual
education should be promoted and monitored
to farmers with periodic knowledge booster and

practice correctly, safely and consistently.

Keywords:
Chemical pesticide / Farmer / Occupational

health education program / Upriver area

*Corresponding author Lecturer Dr. Namngern Chantaramanee, Department of Occupational Health and Safety, School of
Medicine, University of Phayao, 19 Moo 2, Maeka Subdistrict , Muang, Phayao District, 56000, Thailand, Tel: 054-466-666

Email: Namngern19@hotmail.com

Journal of Safety and Health : Vol 10, No.37, September - December 2017




1. unin

Tagtiuansiaiidndngity (pesticides) gnin
wlgluiunsinensegenInerauardwanseny
AoguAM Aunnden Lasvsiauasdinuegisseliles

aaflaztoulifiuanunisaifidaaude URHGIEHGTY
msthidasedidestuiidadnsfiviifuuliiugstu
U (wadlay Aswiily, 2556) 21NN1TUsEIEUYY
suIAIslan (Word bank) WazeiAn1T919IsHay
NTNUATLNIENUIZYIIR (Food and Agriculture
Organization of the United Nations; FAO) %IﬁLﬁu
1 nmsiUTsuiisumsidansiadidadngitvues
Uszinalnauazaesusemanuin n1sansilnidn
uasfmgiirlulsemalnedianganinysemansiau
W (waslay A3nnde,2556) naaiun1salnislaans
LAINNNNNSINEATNUIN TUN.A. 2557 @15n9nJune
(herbicide) Lﬂuﬁ’liﬁﬁﬂ%u’]mﬂ’]’ﬁﬂ’]L“ﬁ’]Ui%LVImjﬂﬁﬂ
509091 oA a@smdauuas (insecticide) wagans
tJastuwazmdnlsaiia (fungicide) auatau Tudiu
yosfeyansiuthemelsafivansindimdndngivny
1 endlieuenanlsaivasinimaIndngiiuyinnu
12.25 pausgwns 100,000 AU Wuéﬂaaumﬁqmagﬂu
nauey 60 TulU naueniwiinugihegeande ndu
p1mnwasUgnitylsuasiivdn  (drinlsainns
Uszneueninuasduwindow, 2558)
fantangioniseg nauiiovosussinalng
é’ﬂwmsgﬁﬂismﬁimaﬂfﬁlﬂﬁLﬁamﬁmé’amauﬁgﬁm
ArTueeN ALiuAn AUl LALABUNANITDITINIA
Fenwmanimeasadungmannmieadd s
WzknnsngUgnegaesinailoniuiuag sening
§1i ﬁLﬁaﬁqmquLasqamnﬁq@ Uszanausouay
47 vosiufiswde fuduwnandisiuusyana
Yovar 35 wariiisunguiesiigauszanaiosas
18 (F1UNINUAINIANLLYT A1AINAINTINIANSLYN,
2559) uflvesdamfamsiendiinuinugaduiiui
fidday lun U'%L’Jmﬁiwqqmauﬂmﬂummé’wma
nondld sunequ sunovs vszneulusmeiieninn
vaneiionwn sufuunasiidavesduidsisnany
&y uaﬂmﬂﬁmﬂLLU'QQ:ﬁUizmmmuﬁﬂwmzﬁumduﬁﬂ

UNAIINIIANIIUIT Y

Research Article

wut Sufegiidlumaguinlusuarduiidmazen
drufiogluguiinlusie Aufisinowlla sunaidies
Nl SnNenanAld enequ snneUs (@tineu
PNRIANLLYT AAINANTIRIANELY, 2559) Nueine
Usegluaiiufisugeruivogluiiuiguih dnuay
QiUszmAdana 1 iU NS N YR TSy
Uszrinsdidlngusenauanminunsnssy N3
d1svdwslunisinuns Tul 2556 wui
gunale Jwmdangieihnisinensinizdgnity Se
ay 92.49 ﬁﬁuﬁﬁwmimwﬂqﬂﬁﬂmu 182,691 13

ENUANTINT

vieRndudosay 89.70 vesiiufivessiine uenainil
INMTATIANUI Inensnsdardangieniinisldans
inilfdndngity Fevaz 73.22 Fufinainnisdisielu
U 2546 fnuin inwasnsdanriangiendinisléansiad
MAnfn3iy Seeay58.84 (dinnuaifngien, 2560)
NNgANTIUNTIasiadidndngivwas ity
nsliusnamsiafiidndnsivlunsitnunsia
a9ty uasmsldansialimindngfivsevinenisinmiu
p1aAnAnNIsuNInTEIEAIguUVEsuar LAY Tl
finsavauegluiiudl Jaduiiogordovesdniides
wagdnilusssued luilanazdanaliiAnnisavan
Y99a15.AN LUl TUAS NANTENUADFUNIN
vounuasnsuazduslaaluiuiivinetldidun i
fedu fidedafinnuaulafiosAnyinginssunisld
a19AdidnANINYaLNYATNIAUAYUAIT 811N
Ua Jamdanzien wazUseiliuyseaninavedlusunsy
oguAninasionLINunIaonseTy
nskdansaimdndngiyg naenaunisuianulunis
Josfudunseannisldansiniimindngivuasnis
Uganennadestudleldsuiivanansied

ad o Qo
2. W/AUUNT
nsAnwATIEIdulaniun1smuniudeya

a 1

gNN WU IIUILAYATNT WAL neloununsns

Y

NAMNSIAANTD AT UA8UINIETLALANAIS
FNWULNISTINITINEATVIUTEYINT vUfU 1ile
Talun159waulun1sAiuy na9anty 11ns

d1973 LefnwingAnssunisidasialmindngiiy

5=

)
fy

e =)

Journal of Safety and Health : Vol 10, No.37, September - December 2017




119681773 ﬂawmﬂaa@ﬁmmzq‘mﬂww

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

ALkUUaRUNNlUNGUNYATNT F11IU 110 AU U
vimsideninuasnsnnneieunynsnsiinansdn
fonsounzUaeimasaiianddusziudea
Livaansdey 91uiu 37 aw vhnisiSeuiisuneu-vas
nslitendiguAnw leUsuiliuyszansuavenislit
918guAnwilunisldansiediidndngiy lneidse
aziduadsil

2.1 Uszvnsuasnguaagng

1%
(9

Uszenslunisideiifiinaeilunisdnid
Hunguinedisiio Wunumsnsotgiaud 20 DUl
wazdufduianiedaviuasiadifndngiialuiud
waSURRYUYelTNeUIadLETIAUA WA UAYY
A3 AUAYUANT BNNaUe Jamdangien 911 1,310
Au nguegdlduannsduiogaLuunanety
nou (multi-stage sampling) IneUUAYBINGUFAIBES
AWINAINANTEN5a3UTeINILS i (Yamane,
1967) fiszdiumnuidesiufesay 95 wazsenlviiay
mnuramAdeuldfesas 10 TuInveINguTIDENs
Wiy 95 e el iletlesiuaallalanysaiainnis
swsdoya fisedafiudwumedidniosay 15
aldnaudegisimunduiuy 110 aulunisfing
ngAnssunsldansialimdndngiy dmsunisuseidiu
Usedninavenisviendianfiny dn1sAmdennay
modalnelinasidndifevzdonlulinansiadn
nspszdareiimannainndidlussdudsuas
Livaendemungidouvedsimeruviaduaiuguam
frua Genuirdisuuiomn 37 au

2.2 esdlefildlunside

woslofitlunisordilifuuuuaouan
ﬁé’%fi’]’ﬂiﬁﬁﬁﬂﬂsé’mLLanﬁuMﬂLLUUUisLﬁummﬁm
TUNSYNIUTDUNYATATININAITHURAAISLAIAT R
fngiiy (@riinlspanmsUsznevenTnuazasnndey,
2556) Usznausnedoya 2 dwldud dwd 1 Jeya
druyanaie na o1y flegdagtiu sefuvesnisfn
anunmausa 51eld 01dnmdn deyannnudulae
vieonsinUnaniAntundanisldviedusiaansied

Adndnsivveanunsng 91U 8 do wazdwd 2
Poyanginssunsifansalifdndngiivuaznsugon
Tuvaugyiiey 9 15 U8
wisdiolilutunouresmsinuUsyavs
navesnslioNTiguAnuiiasenudmeiuaa
Uaonsiuie wuunasoufifiseianduiotanug
memuanudaenditlunislidasiaiiidndngivves
wnwmsng Tnglidoniuedosmnegnuiena S1uau
20 9o
MsnTIEeUAMA MY LATDEs NI
W lperouthlaeumuiungusegnetu §iaels
thuvuasuauuazuuunageulUevgduu
3 v insUssiularduiiaugenndIssning
Jaaauiugnusezasd (Index of Item - Objective
Congruence; 10C) (Rovinelli & Hambleton, 1977)
Wiy 1.00 wag 0.85 auadu wavtlunaaed
TWaounmdunguitlilyngusegaiildlumuide
i udnhumegeuAeisweuUVABUN LA
wuunaaoy Tnsdandudseaniuoavhusinsounia
(Cronbach’s Alpha) (Cronbach, 1970) fawvinfu
0.707 uay 0.834 mudfy uansi1 inzesilolunis
Woilliaaunmunnnefaglflunssusadoya
wnaUszidiussaungAnssunsdansiaiinidn
niY
1. nsdltermmAgafunginssudeamels
Uaonsy
fnaudasil 1 1y vanefls fnsufoa
woRnssudssdetiuiosnnuielineufid daliay
e 16 1 Azuuy
Fmauasd 2 iduuiseds mnefs 3
nsUftRTuthaduning Feflenudssuiunang
1 2 Azuuu
Fmoudasil 3 Tinnade vaneds 3
noRnssudestunnedadedudniug dedanudes
geld 3 Azuuu
2. nsddemanuietunginssuivaen sy
iieanAFgSetlasiusunsizainnslene
dudaasipdnIdnAn gy

Journal of Safety and Health : Vol 10, No.37, September - December 2017




a wva

fneudasd 1 lald vaneds dnsufoa
wofnssufivaendedeiiutesnnvdolineufos G
farudesgsludedu 16 3 Azuuy

Fmaudasi 2 iuuiseds wnefs 3
nsURTRngAnssuiiuaendedetuunansy dafienu
dosuunandludedu 18 2 Azuuy

Fneudesdi 3 lonnads wnefla ns
Uﬁﬁawqaﬂﬁuﬁﬂaamﬁaﬁﬁaﬁmﬁuﬂizﬁmﬂﬂ%ﬁa
dnilng) Feiimudoludedu 16 1 azuuy

Az 2 d Wuesuuudnd 2 e

aslilunzuuunginssunisldansiadidndngiiy
dmiunsudana

2.3 msiusausaudoya

d3duladnuveyanfiugll (secondary
data) 91NN13AUTIVTINTOYATINTIBUNANITITE
fiAedastuanadmdadngii uasfnudeyaiiud
MInens TeyauszyIng Teyainumsns Nan1snsIa
Geaflomieulmlnduoamaisavonnunsns luwe
SUHAYRUVDILTINE VA UATUFUANAIUAYUADT
FnaUs T TaneLen (2559) L 3sihnsiiusausu
Teyausugil (primary data) lagaeunulagassiungy
fheenahenuuaeunanieiungnssunisldansiad
Mindngiivvatnunsng 91w 110 Ay wagliuuy
nagousERUANLSnoukazndanslrausifeiu
nsifansadimindngity 31uu 37 Au

Fupoumsviise mdeiuszneulude
mM93duiedsn nelduuvasuniy waznsidei
NAaodlneldn Tz UIUNITATINANUATZUTNNIIN 1Y
AuUasnde (Breckler, 1986) Tneisuainnsliaau
$Aunla (cognitive component)  @31991338)
ANUSAN ﬁﬂuﬂaLLazmmmwﬁﬂﬁQﬂéfaﬂ (affective
component) Litel#iAnwgAnssunuUasnds
(behavioral component) Tunsl¥ansialindndng
fiy shomsldeiionudasafoveanuasnsiifide
Sovhiuliaenndosiulymmeiueiioundouay
mudaensievesiuiidelunisadreninunszaiin
NMIAuANUaEnNNY

UNAIINIIANIIUIT Y

Research Article

nsandulusunsuedgufinen dsves
nadfiunssn 6 dUai laedineanden fel

Faiit 1 §ATelaTuasingUszasduas
maviideuazveeugaiudeyaaingsiuienislss
WALV TUR FUNYLBU UaENgaNYAINS
IMMIMAgeUANUINUIIUTLNTHDITY gufne

FUawinl 2 WlusunsuenTrgudne ng
nsdneusiliimnuinudilafeivanaiiiid
Fngiiinld e wimunduasnsufoafignaedluns
Tduaznisdaivansiadmdadngity nsldgunsal
AuATBIAUUasadedIuyAna SulUfnITgua
guamannisliaaaiiidadnsiimdosiu dems
TidilennuUasnsieveanensns

FUasiii 3-5 Famudeuiiuiinnshao
aouaguAnyeyana ieduasliAawgAnssu
faendvedseiies InUjtRnslduasdaiivans
wilidadnsiy Nsldaunsalfuasesnulaensiy
duyanatignios

FUnifl 6 Ussrungueon wanideuGeu
SnenunBeuuiuvengunuasns ieldumsiaiy
afenuinrudlasassimuadie Aazlugns
RemgAnssudivaende udwhnismaaeunngs
WnlUsuNsueTIaufny)

2.4 M3dAsvidaya
6 ¥ M
U

nssiUayalasldaifusznaunie
nsliaaamaaeuTuuudug (paired t-test) Tidmsu
NS UMIEUTENINANLINOUNTRUTULAEALS
NAINTOUTY UazadANITIATIZIANLUTUTIULUY
M4LFYY (one-way ANOVA) Tivageunuuansng
YOUNA FEAUNIIANY AU AUTEAUNGANTIH

msldasindiidadngiy

3. NAN1339Y

wansdne Usznousae deyatiafeiugiu
duuARaYaINaNFiBg1e weAnssuNsldansalimdn
fngiy uay seAumLSvenERINIREIFUNS IS
wiitindnsfivognsaonde Tnenanishnwdisdl

Journal of Safety and Health : Vol 10, No.37, September - December 2017




119681773 ﬂ]’]ﬂﬁﬂa@ﬁ&l&ﬂtqéﬂﬂﬂw

I7 10 a0UN 37 dazaifounuenen - ouaN 2560

¥
o/ d 1

3.1 dayadadenugiudiuynnavaengy
A1a819

nauageduIngidumeaye 1w 79
au ($ovaz 71.82) aumsAnwsziudulszondng
1 80 AU (So8ay 72.72) AnTUATNANTALIY
wazagimeiu 31uIu 102 au (fegay 92.72) 91884
nausogady 51.54 U dilvgjengszming 51-
60 U $1uau 46 au ($ovay 41.82) uazineldiade
71,444.77 useU ngusegiunuasnsdulugilu
Aranansiall Sruau 90 au (Seeaz 81.82) Jufed
Uinadfimsdaviuasiadiidadngits $1uam 96 au
(ovaz 87.27) wanilugidaviuansiaiios S1uau 88
AU (Saag 80.00)

3.2 HAN1SANEINGANTIUNISTITESLATNIDR
AngNYYRINguAIaE1

nnisanslenaideslunisdudaasad
N9NI5NEAT Lazn1sAnwIngAnssulivasnde
nNsiivsedulaasalinndndniivnaudiegi

WnunsnINUd nguiegsdlngldarsiaiinnda
wuaadngiYy S1uu 96 AU (Seway 87.27) J09a%
@ v Ao w v oA al 1 o

Wu Tansweiinmdnduialunisfany 91w 92 au

(Souay 83.64) AuaAU
nsfnwinginssuluvasadelunisldvie

v v IS

dulaansialimiIndngionudn nquiiegIuNYnINs

= a

fmgAnssuiilivasadouaziduaudsade nqu
FregedrulngfinsSuuseniuemnsnenuti
Tuvsnaivhau eunnedsiiufifnu sesamn
Jungudiegrdlidaugdesnsdasiuasiad uay
nqufegshunaIesfiuueanegodluuinuiviinu
Duueediiiuftinu Ssazhluldlunsesnuuy
nangnse1digvAnuieaiunsufoanulunisly
wardafuansiaiitdadngiis sausisnisguaguam
auennsidansidimindngity saly

91NN3UsEEIUNAAIAD BTN ANV
nauieEnYRsNINUI Inginssunisiiviseduda
asiaiiidadngiiveglusefuainudssiiunai
(M571971 1)

v @

M13199 1 sEAuANIdsIInNsiivsedulaansiaiimdndngity (n=110)

STAUAIULELS

AU (AL) Soeaz
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TEAUANLLAEIES 41.81

wananil nnsnmauduusTestlade
druyananuszRungAnssunsidarsialidndng
NYUoINgUAIBg1uNEAINT tnemaTsailag
19 ANOVA WU A uLansnaiussAung Aingsu
msltansiedidadngity egnsiiudfgmneada i

p-value Wiy 0.026 (115797 2) Faannsanwmut
wAyeingAnssunisidaisialimdndnsisanid
wangs Tudiuvesdafemeinueny seAunsiing
anunmansa wavseldveduusasngulinuaing
wanFsvRITEAUNgANTIUNTSIansIAl A dndngity

Journal of Safety and Health : Vol 10, No.37, September - December 2017




UNAIINIIANIIUIT Y

Research Article

M13199% 2 AawenaesEninladuduuanatarAzuuungAnssun1sldansaimIndngie (n=110)

AZULUUNOANSSUNTIY

AuUs e dsLadindndnginy p-Value
a8 Mean + SD
LN Yy 79 2.48 + 0.50 0.026*
e 31 2.26 + 0.44
21¢ @) 20-30 2 3.00 + 0.00 0.623
31-40 13 246 + 0.52
41-50 34 238 + 0.49
51-60 46 241 + 0.50
61-70 11 245+ 0.52
71-80 4 2.25+ 0.50
syaumsAny  llaieu 12 250 + 0.52 0.075
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seuAnwInTe 17 2.65 + 0.49
Wiguin
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WU
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WH99U
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300,001-400,000 1 2.00

* fdpdAgn1eadanszau p < 0.05
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Charcoal Cloth Pad as a Qualitative
Dermal Sampler for Toluene while
Spray Painting in an Auto Body

Repair Shop
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Dr. Vorakamol Boonyayothin, Ph.D. (Energy Technology) Department of Occupational Health and Safety,

Faculty of Public Health, Mahidol University

Lecturer Duangdao Sudatip, M.Sc. (Industrial Hygiene and Safety) Faculty of Public Health,

AbstractBackground:

Small auto body repair (ABR) shops in
Thailand mostly do not have spray painting
booths, so workers are likely to have inhalation
and dermal exposure to paint mist, but only
inhalation exposure has been of concern.
Objective: The objectives of this study were to
explore the possibility of using a charcoal cloth
pad (CCP) as a simple tool to assess dermal
exposure qualitatively, and investigate the
body site where the CCP should be placed.
Material and Method: A Small ABR was selected
as a case study. Four painters in a small ABR
were recruited in to the study. The CCPs were
made of 100% activated charcoal pad and
attached on the potential exposed areas of the
participants” bodies. Thirty-one CCP sample sets
were collected in 13 days (1 set/day/participant).
Respirators were provided to wear while working.
Pre- and post-shift urine samples were collected
and analyzed for hippuric acid (HA) using GC.
Linear regression was used to analyzed for the
relationship of net HA and toluene on the CCP
(TolCCP). Result: The net urinary hippuric acid

Ubon Ratchathani Rajabhat University

(HA) correlated well with TolCCP attached at
painters’ chests of net HA (mg/¢ creatinine)
=227.5+ 0.162 TolCCP (mg), r2 = 0.258, p-value
= 0.003. The suitable dermal sampling site on
spray painter was the chest, where the average
quantity of toluene on the CCPs was the highest.
Conclusion and recommendation: The CCP
could be used as a tool for qualitative dermal
exposure assessment by attached the pad at the
painter’s chest. Substitute 50% BEl of toluene
(1.25 ¢ HA/g creatinine) for net HA in the above
equation and round up the number to obtain a
recommended limit of toluene on CCP of 8,800
meg. The quantity indicates that the worker have
high dermal exposure and may permeate through
the workers’ skin at significant amount to harm
their health. Therefore, it was suggested that
protective cloth should be provided to the spray
painting workers from 8,800 mg or more toluene
was found on CCP.

Keywords:
Spray painting / Charcoal cloth pad / Auto
body repair / Qualitative dermal sampler
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Introduction

Several small auto body repair (ABR) shops
are located all throughout Thailand. In 2015 the
number of registered ABR shop, those have equal
to more than 2 horsepower machine or have
7 workers or more, was 6,674 (Department of
Industry, 2016). It could be because the cost of
new parts is expensive while labor is cheap. Work
processes in ABR shops could involve welding,
riveting, hammering, painting and polishing; thus,
general occupational hazards include noise,
welding fumes, paint mist and chemicals, mostly
solvents. Hazard exposure control measures, if
shops have them, normally include personal
protective equipment (PPE) such as masks, gloves,
ear plugs and the most popular PPE provided
to employees are knitted gloves (Thonglaiat,
P., 2015), but no protective clothing to prevent
dermal exposure. A few small ABR shops have
standard spray booths to control the dispersion of
spray mist. According to a study conducted in 2012
in @ municipality of a province in the northeastern
Thailand (Notesupa, S. and Inmuong, U.,2012) of
23 ABR shops, regardless of size, 37.5% did not
have standard paint spray booths. Therefore,
for chemical hazards, workers may have both
inhalation and dermal exposure, especially during
spray painting in which toluene, a chemical
with skin notation (Health and Safety Executive,
2011), is a major component of solvent. While
air sampling is a widely used method to assess
inhalation exposure, no acceptable method to
assess dermal exposure, although several tools,
e.g., strip tape, wiping, charcoal cloth pad (CCP)
etc. were studies (Chen, B., Zheng, L., Wang,
D., Liu, F., Huang, Q., 2015; Cohen, B.M., and

Popendori, W., 1989; Berna, Van Wendel De

Joode., Tielemans, E., Vermeulen, R., Wegh, H,,
and Kromhout, H., 2005).
CCP was first studied with positive results

and was recommended for further study as dermal
sampler by Cohen (Cohen, B.M., and Popendori,
W., 1989) and later was studied by some other
researchers with somewhat positive results for
CCP to be used as dermal sampler with additional
complicated information needed. (Berna, Van
Wendel De Joode, Tielemans, E., Vermeulen, R.,
Wegh, H., and Kromhout, H., 2005; Vermeulen, R.,
Qing, L., Guilan, L., Rappaport, S.M., Kim, S.Y., Berna,
van Wendel de Joode, et.al., 2006) However, due
to their simplicity to make and analyze, CCP drew
our attention to study and develop a simple tool
for qualitative dermal exposure assessment  for
the occupational personnel to recommend skin
protection for workers.

Hippuric acid (HA) is a major metabolite
of toluene in human body and has been used
as a biomarker of exposure. Until the American
Conference of Governmental Industrial Hygienists
(ACGIH) reduced the threshold limit value (TLV) to
20 ppm, the use of HA as a biological exposure
index (BEI) was removed. Since urinary HA is a
normal constituent of urine, which originating
from food, drink, and medications containing
benzoic acid or benzoates and at concentrations
below 50 ppm is difficult to differentiate
occupationally exposed from the background
(American Conference of Governmental of
Industrial Hygienist, 2010; Foo, S.C., Jeyaratnam,
J,, Ong, C.N,, Khoo, N.Y., Koh, D., and Chia, S.E,;
Tardif. R., Truchon, G., and Brodeur, J., 1998).
However, the Thai’s occupational exposure limit
(OEL), and also the PEL of the US. Occupational
Safety and Health Administration, for toluene
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is 200 ppm corresponding to BEI of 2.5 g HA/g

creatinine, thus, the use of HA as internal dose
indicator should be appropriate. Nevertheless,
to cope with the above problem in case of low
exposure to toluene, the pre-shift HA should be
collected as the backeround level and the known
interferences should be controlled as much as
possible, including that the quality assurances

process and procedures are strictly followed.

Objective

The aim of this study was to explore the
possibility of using CCP as a tool to assess dermal
exposure to toluene from spray painting, and
the body site where dermal samplers should be
placed.

Methods and materials
Study site and participants

A small ABR shop was selected as a study
area for this study. The shop was 10 x 80 x 4 m’,
with one large space and 2 spray booths. One
large area contained 3 spray spaces, 2 chemical
and paint storage areas, 3 repair areas, and 2
polishing areas. Most of the dusty and dirty work
took place in two thirds of the inner part. The
spray painting of large auto parts or a whole
car took place in the booths, and the small
parts were sprayed in 3 areas. In addition to 2
spray booths, no local exhaust or any control
measures were observed even the use of PPEs in
the shop. The control units in the spray booths
were particulate filters. However, due to the
height of the roof and 6 roof fans, the airborne
contaminants were diluted to acceptable level
after generated with in less than half an hour.
The study protocol was approved by the Ethics

Review Committee for Human Research, Faculty
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of Public Health, Mahidol University with the
protocol number MUPH 2010-197 before the data
would be collected. Four auto body repairers and
5 painters worked in the shop; however, only 4
painters signed the consent form and participated
in the study. All four participants performed the
same work but not equally including dry and wet
sanding, applying filler and putty, mixing paint and
spraying primer, lacquer or paint. The preparation
works such as sanding and applying filler and putty
were mostly done in the morning, and spraying
primer, lacquer or paint in the afternoon. Figures
1 and 2 show paint loading and paint spraying
outside the booth, respectively. Spray painting
on a small part took about 15-30 minutes, while
a large part might take an hour. However, the
workers usually took short breaks 1-2 times during
worked on large part. The workers did not have
work clothes; some wore shorts or trousers and
T-shirts or long sleeve shirts. The major chemical
used in the ABR shop was toluene as the mixture
in several chemicals including lacquer, thinner
and top coat while primer (putty and primer) was
another major material used in the ABR shop
composed of cyclohexanone peroxide, xylene

and ethylbenzene.

Ch

Figure 1. Paint loading into a spray can
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Figure 2. Spray painting

Afew days before sample collection started,
the researchers conducted a test to familiarize the
participants with the study methods. Furthermore,
in order to prevent inhalation exposure, the
respirator fit testing was conducted for all
participants on that day and half-face respirators
equipped with dust and organic vapor filters were
provided to wear while working throughout the

data collection period.

Dermal sampling and analysis

The CCPs were made from a 100% activated
carbon pad (ACP) with a surface density of 240
¢/m2, 1 mm. thick. The CCP has 3 x 3 cm’ of
ACP pad was prepared as shown in Figure 3
according to Cohen’s (6) suggestion, which CCP
was sandwiched between gloze and aluminum
foil and sewed with stapler. The charcoal cloth
pads were tested for absorption capacity to
prevent over sampling time which may cause
underestimation of exposure. The pads were
placed at left and right hands, neck and chest of
the participants who worked in the spray booth

for 50, 73, 90, 150, 235, and 240 minutes and 7,
10, 13, 20, 23, 29, 30, and 49 minutes for those
worked outside the booth, 4 samples for each
duration. The highest quantity found was 12.18
me. The quantity of toluene were plotted against
the duration, which a 'plateau’ was never reach.
Thus the maximum of 240 minutes was a safe
sampling time. The CCPs were stored in plastic
lock zippers to avoid contamination prior to use
and after sampler the CCPs were collected in a
plastic zip lock held in a temperature control box
below 5 degrees Celsius.

Before starting dermal sampling, the
participants were interviewed to collect
information on work and practice (duration of
spraying, amount of paint and toluene loadingin a
spray can etc.) during the day. Their skin condition,
e.g., damage, disease, hair density and exposed
skin surface area, were visually inspected and
recorded. Furthermore, environmental conditions

including temperature, relative humidity and wind

velocity were measured and recorded daily.

Figure 3. Dermal sampler

The CCP samplers were attached on the
participants’ body by medical tape. The sampling
points (Figure 4) were chosen based on the

exposed skin areas for the one who wore shorts
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and T-shirt, the samplers would be placed on
the left and right hands (at the dorsal side), left

and right forearms (front side), neck (front), chest,

left and right lower legs (front side), and left and
right foot (dorsal side). The samplers would not
be placed on the forearms, lower legs, and feet
if trousers and a long sleeve shirt were worn. The
samples were collected after finishing each paint
spraying work and a new set was attached right
before the next spray session started; a total of 31
sets of samples were collected in 13 days (1 set/
day/worker). Two unsampled pads were drawn
randomly as filed blanks each day. Fach set of

samples was wrapped with clean aluminum foil,
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placed in a zip-lock plastic bag and stored in an
ice box to transport to the lab where all samples
were kept at -20 OC until analysis.

The samples were analyzed using gas
chromatography (GC), flame ionization detector
(FID) (Hewlett-Packard 6890), equipped with
column (HP-Wan Bonded Polyethylene Glycol
capillary 30.0 m 250 mm 0.25 mm). The limit
of detection (LOD) and limit of quantitation
(LOQ) were 6.64 ug/sample and 18 ug/sample,
respectively. The standard curve was obtained
from 11 known toluene concentrations ranging
from 17.25 to 10,229.23 ug/ml.

Figure 4. Sampling points for shorts/T-shirt and trousers/long sleeves

Air sampling and analysis

Since the participants wore respirators
only while mixing paint and spraying, full period
air samples were collected daily to estimate

inhalation exposure of the participants using

coconut shell charcoal tubes (100 mg front/50mg
backup) according to NIOSH method 1501.
Stationary samples were taken in 6 areas consisting
of spray booth 1, spray booth 2, spray area 1,

spray area 2, spray area 3, and paint mixing &
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equipment cleaning area. Area sampling was
used in this study due to a posture of participants
among spraying that the spray mist may impact to
the equipment. Anyways, the inhalation exposure
of participants was calculated based on the
toluene concentrations via area sampling which
located near by a working area and time they
spent at each area. A total of 4 to 5 samples were
taken daily depending on where the participants
worked on those days. The time the participants
spent in each area was recorded. Standard
industrial hygiene practices were strictly followed
for air sampling. A total of 55 samples were
obtained over 13 days. Two unsampled charcoal
tube were drawn randomly as filed blanks each
day for quality control of sampling. The samples
were analyzed with GC using the same methods
and equipment as the dermal samplers. An
8-hr time weight average (TWA) was calculated
for the participants daily based on the toluene
concentrations in the air and time they spent at

each area without the respirator on.

Urine sampling and analysis

The participants were asked to avoid
consuming soft drinks, fermented food and certain
kinds of medicine. When they did, they were
instructed to record on the urine collection form
given on each day with a urine collecting bottle.
Urine samples were collected before work and at
the end of work shift from each participant on the
same days with the air and dermal samples taken
in cleaned polyethylene bottles. A total of 31
pairs (before and at end of shift) of urine samples
were obtained. The samples were analyzed for HA
using High Performance Liquid Chromatography
(Hewlett-Packard 1100) equipped with column

(reverse phase (8, 250 x 4 mm), Stainless-steel

column packed with octadecylsilanized silicate).
The LOD and LOQ were 0.92 ug/ml and 3.1 ug/
ml, respectively. Creatinine in urine was analyzed
using an analyzer - Star dust MC15 REF RA116000.

Statistical Analysis

The association between general
characteristic of the participant, work and
environment factors and the urinary HA was
analyzed using Pearson’s correlation. The
association between total toluene on the CCP
(TolCCPs) and 8-hr TWA from air sampling, and
the urinary HA was analyzed using Pearson’s

correlation and simple linear regression.

Results: Participants’ characteristics,
work and environment factors

Four painters in a small ABR were recruited
to participate in this study, all of them are male,
age range from 26-48 year old, eraduated from
Grade 6 to Junior high school, all of them smoker
with an average 4 cigarettes/day, 75% of samplers
are alcohol drinker which drank at the end of the
day or weekend. The participants had mostly
intact skin which 3,228 cm2 skin surface areas, only
small scratches on hands and legs of participants
#1 and #3 in a few day of data collection period.
Furthermore, these two participants took pain
release medicine for muscle and headache on a
few days. All washed hands before lunch. They
brought home cook foods to eat in a provided
area in the shop. Temperature, humidity, and
barometric pressure were normal for Thailand.
The work and environment factors are presented
in Tablel.
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Table 1. Work and environment factors
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Factors min max average
Work factors
Spray time (min) 7 308 80
Paint loading (spray can/day) 0.5 13 3.8
Toluene loading (/day) 0.06 1.92 0.6
Environment factors
Temperature (OC) 19 35 31
Relative humidity (%) a5 80 59
Air movement (m/sec) 0 1.47 0.37
Barometric pressure (mmHg) 757.7 763.0 760.0

Participants, environment and work factors
that may contribute to the skin absorption
considering by the association with the HA were
analyzed using Pearson’s correlation. The factors
with the highest and significant correlations were
hair density (r = -0.602), toluene loading (r = 0.460)
and paint loading (r = 0.455), p-value < 0.01.

TolCCPs, Toluene in air and HA

Toluene concentrations in the workplace
during 13 days ranged from 1.11 - 31.36 ppm
(mean + SD; 7.4 + 6.2). These concentrations

were used to calculate the 8-hr TWA exposure

level of the participants, with results ranging from
1.2 to 14.6 ppm (mean + SD; 5.5 + 3.6), far below
the TLV and less than 10% of Thai’s OEL of 200
ppm. While post-shift HA ranged from 0.06-0.88
g/g creatinine (mean + SD; 0.43+0.21), which was
slightly higher than background value (pre-shift HA)
ranging from 0.0-0.40 ¢/g creatinine (mean + SD;
0.14+0.12), and net HA (post-shift HA — pre-shift
HA) ranged from 0.03-0.65 g¢/g creatinine (mean
+ SD; 0.29+0.18). Table 2 presents mean and
standard deviation of the 8-hr TWA, toluene on
CCPs and Urinary Hippuric Acid of all participants.

Table 2. Mean (SD) of the 8-hr TWA, total TolCCP and pre-, post-shift and net HA of all participants

Participant 8-hr TWA Urinary Hippuric Acid (g/g creatinine)
TolCCP (mg)
No. (ppm) Pre-Shift  Post-shift Net
1 5 4.37 (2.59) 204.05 (118.34) 0.10(0.13) 0.45(0.22) 0.36 (0.21)
2 10 4.52 (2.59) 157.84 (188.80) 0.08 (0.10) 0.21(0.12) 0.13(0.07)
3 13 6.66 (4.45) 1071.73(825.92) 0.17(0.10) 0.56 (0.15)  0.39 (0.18)
4 3 5.67 (4.05) 160.43 (40.64) 0.27(0.16) 0.54(0.12)  0.27(0.04)
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The association between TolCCPs,
Toluene in air and HA

The quantity of toluene on CCP samplers
varied by the height and size of the auto parts and
parts of the participants’ body, ranging from 14.10
-2849.28 mg (Table 3). The association between
independent variables of total TolCCPs and 8-hr
TWA, and dependent variables of . post-shift and

net HA were analyzed using Pearson’s correlation
and found that the TolCCPs correlated with the
net and post-shift HA, with r of 0.508 and 0.445
respectively, and p-value < 0.01. While the 8-hr
TWA did not correlate with either net or post-shift

HA, indicating that inhalation exposure played
trivial role on HA.

Table 3. Toluene on CCPs at different body parts for each subject

Sum of

Quantity of toluene on charcoal cloth pads at different body parts (mg)

Participant

toluene

No.

Left  Right Left Right (mg)*
Left  Right f . ek @ Left  Right
ore- ore- ec es
hand hand e et foot foot
arm arm leg leg
mean 11.72 1215 2645 21.34 5.34 62.48 38.47 40.35 1449 10.32 204.05
1 5
SD 8.80 11.72 18.00 11.60 190 5331 2377 3188 9.1 579  118.34
mean 5.92 711 1577 1474 300 21.79 5386 4470 2131 592 157.84
2 10
SD 6.14 7.28 13.20 1591 3.16 20.05 6195 5158 2597 6.14 188.80
mean 93.05 80.43 - - 78.46 821.85 - - - - 1071.77
3 13
SD 70.31 51.28 - - 44.46  699.66 - - - - 82591
mean  13.67 1192 2575 3156 17.22 38.23 - - 9.89 13.67 160.43
4 3
SD 3.83 3.44 8.09 5.10 1586 19.98 - - 2.93 3.83 40.64
N 31 31 18 18 31 31 7 7 18 18
Over all
mean 44.14 39.13 20.4 19.38 36.4 36545 49.46 4346 17.51 8.43
D 6158 48.61 143 1445 4634 59327 5205 4413 20.02 6.26

Among 31 sets of CCP samples, the highest
quantity of toluene was found in 21 samples
attached to the chest; the 2™ and 3“ highest
were the hands and forearms, respectively. The
relation between net HA and TolCCPs attached to
parts of the body was analyzed, and the results
showed that net HA correlated significantly with
only TolCCPs attached on the chest and neck, r =

0.523 and 0.477, respectively and p-value <0.01.
Thus, association of TolCCPs (chest) and net HA
were further analyzed using linear regression. The
association is presented in equation (1), with the
coefficient of determinant (r2) = 0.258 and p-value
=0.003. Net HA (mg/g creatinine) = 227.5 + 0.162
TolCCP (mg).......
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Discussion and conclusion

Work and personal factors related
significantly to HA were paint and toluene
loading and hair density. For negative relation
of hair density means that the thicker the hair
the less chemical was absorbed, because the
solvent mist fell on the hair and evaporated
before permeating through skin. Therefore, the
correlation was negative for a person with thick
hair would have low toluene absorption. For work
factors the amount of paint and toluene loading
into the spray can suggest workload in each day,
which in turn related to toluene exposure and
finally the HA.

The most suitable part of the body where
the CCPs should be placed was the one with
the highest exposure, for the sake of worker
protection. The result showed that the CCPs with
the highest quantity of toluene were the ones
attached on the chest and the second highest was
on the neck with significant correlation with the
HA. This was no surprise because those positions
were most likely to be exposed to the paint mist
no matter the size and height of the repaired
part. However, to control the cost, only one CCP/
person should be used thus, the CPPs sampling
points for spray painting should be at the chest.

The 8-hr TWAs were low and no correlation
with HA while those of TolCCPs and net HA
significantly correlated means that the control
of inhalation exposure using respirator during
spraying was effective and the major route of
exposure to toluene was skin. Furthermore, it
can be concluded that the CCP had positive
trend to be used as a dermal sampler. However,
the association was moderate (r = 0.508) due to
the shortcomings mentioned above, but could

not be easily controlled, i.e. completely control
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of inhalation exposure, and work schedule. The
participants did not cooperate in wearing the
respirator at all times of the work shift and internal
dose (HA) was quite low, thus inhalation exposure
could contribute partly to HA. Although 8-hr TWA
was known, the quantity of HA due to inhaled
toluene could not be predicted and subtracted
from total HA. Furthermore, among the variety
of work on one day that the participants had
to do, the spray painting which is the target of
work to study was scheduled in late afternoon.
Thus, excretion peak of HA due to spray painting
may not reached yet at the end of the work
shift. (Lof, A., Hjelm, E.W., Colmsjo, A., Lundmark,
B-O., Norstrom, A., and Sato, A., 1993; Ogata, M.,
Takatsuka, Y., and Tomokuni, K., 1971)

We may not be able to quantitatively weigh
the positive and negative factors influencing
HA level, nevertheless, we are confident that
the most influencing factor on HA was dermal
exposure during spray painting. Therefore, we
concluded that CCP is a promising property of the
dermal sampler and may be used for qualitative
assessment to indicate low/high dermal exposure
of the workers by applying the equation 1 as
follow.

Substitute the toluene BEI (2,500 mg/gm

creatinine) into the equation:

2500 mg/gm of creatinine

= 227.5 + 0.162 TolCCP (mg)
Then, TolCCP

= 17,588 mg.

That is 17,588 mg of TolCCP may cause
internal dose, HA level, equal to 2.5 ¢/¢ creatinine.
Therefore to protect the worker, only 50% BEI
should be employed in the equation; then critical
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value of TolCPP is approximately 8,800 mg. When
the quantity of TolCCP exceeds 8,800 mg, the
dermal exposure is high and toluene may be
absorbed into the body in significant quantity
to cause health effects. Therefore, protective
clothing including cap should be provided for
workers while spray painting.

What is already known on this topic?

Charcoal cloth pad has been developed
and used to assess volatile chemicals on the
skin both in a laboratory setting and field
studies. The correlation between biomarkers
and dermal exposure were not found due to
low dermal exposure. However, it was suggested
that CCP could be a useful tool for quantifying
the probability of dermal exposure to organic
solvents and to provide estimates of the potential
contribution of the dermal pathway to systemic
exposure.

Small ABR shops in Thailand do not mostly
have spray painting booths, so workers are likely
to have inhalation and dermal exposure to paint
mist, but only inhalation exposure has been of
concern. As we know, hazard exposure control
measures in most of the small and medium ABR,

if they have ones, normally include personal

protective equipment (PPE) such as masks, gloves,

ear plugs, but no protective clothing. While some
chemical used in the ABRs, e.g. toluene is capable
of penetrating the skin in significant quantity to
cause health effects.

However, no one demonstrate and quantify
to present that the possibility of using CCP as a
qualitative tool to assess dermal exposure to
toluene from spray painting, and to spot the body
site where dermal samplers should be placed.

What this study adds?

The study showed that the CCP can be
used as a screening tool for occupational health
personnel to use for qualitative assessment to
indicate low/high dermal exposure with the
critical value of TolCPP (8,800 mg). The most
suitable part of the body where the CCPs should
be placed, the chest, is identified in the study
as well. Therefore, protective clothing including
cap should be provided for workers while spray
painting. Nevertheless, due to the limit of the
result from this study which came from one ABR
shop, the critical value may be differential from
other thus the application of this model need to

consideration.
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Predicting Factors of Overweight
Prevention Behaviors among

Graduate Students

Lecture Apichai Khuneepong, Ed.D (Educational and Learning Management)
Faculty of Public Health, Valaya Alongkorn Rajabhat University under the Royal Patronage

Abstract

The purposes of this research were to
study attitude, self-efficacy with the overweight
prevention behaviors, overweight prevention
behaviors, and predicting factors among graduate
students. The samples of this research consisted
of 230 graduate students. Data were collected
by using questionnaire constructed by the
researcher (reliability = 0.80) and analyzed by
using percentage, mean, and standard deviation.
Stepwise Multiple Regression Analysis were also
applied for correlations of the factors and the
overweight prevention behaviors. The results
showed that the graduate students had the

average of the attitude at the fair level, self-
efficacy and overweight prevention behavior
were also at the medium level. The attitude and
self-efficacy were able to predict the overweight
prevention behaviors with 88.9% (R2 = 0.889,
F=910.437). The findings suggest that related
persons should provide activities for creating
positive attitude and self-efficacy among the
graduate students to motivate them to succeed

in overweight prevention.
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Attitude / Self-efficacy / Overweight
prevention behaviors / Graduate students
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ANILNUINYDILUAY (Best, 1977) WU 3 Sesufe Sesu
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gudlefinzuuusening 32-22 avuuu seduUIunan
dlofAruuusening 21-13 Azuuu warsedudude
finzunuyindunietesnin 12 Azuuy uavdud 4
anﬂﬁumiﬂmﬁumazﬁmﬂ'ﬂLﬁu 311U 10 7o
anvauzmpsuluinasdulsediual 4 sEdu 9n
L UoR (0 Azwww) SaujuRdudsedn (@ azuuw)
Forauiliaduuinuazay wlesEiuazkuLaTL
\neuivaaUan (Best, 1977) 1l 3 seAufe sediuas
dlefinzuunsening 40-28 azuuy seRutunanaiod
ATUWULSEVING 27-14 Azuiy warseausmidesinzuuy
Wiiunsetasnin 13 Azwuuy

WUUEDUDINNIUNITATIVEDUAIIUATIVO
dlevnlnegvssnandudniluneaedd (ty out)
AudnAnw1USy193909unIINg1885194 4
WLUATATOY5E1 71U 30 AUNIAINTDIIY
(reliability) ¥94LUUABUAINAIBITNAITNIAN
Fuuszanduoanivesnseuuialdaininudesiy
Wiy 0.80

A3deandunisiiusiusiudeyasinngy
AI9E1LAIINTATIVEBUAINYNADIANYTAIVBY
wuvae Uy dniinevideyamieaianssaulann
MUl Afosar Ande wagdudeauuinigiu
wardiaTesimuUsiuengAnssunstiestuniizh
wiiniiu Ingldadiansiinseinisanneenamuuy
%umau(Stepvvise Multiple Regression Analysis) 1ng
fuaseRutiddyi 0.05

3. NAN15AVY

3.1 doyadiuyana nquiegrsdiulngilu
wiendle Sovar 93.9 o1y aglutag 18-20 U Seway
60.0 dsAnuagseduiudi 4 fovay 28.3 flanduil
wameegluseiuung (18.5-22.9 kg/m2 ) Jeeay
48.3 sesaunpe ddviutanieeyluseiuion(<18.5
ke/m2 ) Sewaz 30.0 wazivhuini fovas 7.4

3.2 dayadusinuai figndeslunistesiu
anzthwidnifulasnisiuianuannanvasnues
Tunmsdlasfiunnazthwdnibiu wuin nquseehadau
Tugy ﬁﬁﬂuﬂalumsi’]mﬁ’umasﬁmﬁﬂLﬁuag‘[,uizcﬁ'u
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wold Jouay 84.8 (=13.5, S.D.=1.97) wazilnsiui
AMUAIN1TAVDIRULILUNTSUBIN UAITUNNLNLAY

aglusysiuliunans Jeway 82.6 (=17.4, S.0.=2.50)
AIMN3199 1

A19197 1 F1UIULALTRUATVRINAUATIBEN TWUNMUTLAUTIAUARLAZNITFUS AINAINTAVBIRULEN

Tunrstaafunnzirndnfiy (n=230)

fauds MU (A1) Sovay

Teuanlunsdasiunmzimindy

- szauUlif (0-8 AzLU) 13 5.7
- syaUNelY (9-16 ATLUL) 195 84.8
- S2AUA (17-24 AZLUL) 22 9.6
=135, S.D.=1.97, Min=7, Max=22

ms%’uimmmmimmmmaﬂumiﬂaqﬁ’umwﬁmﬁfﬂLﬁu

~ 5EaUs (0-12 AzLLL) 18 7.8
- sEAUUIUNAN (13-21 AZLUL) 190 82.6
- LAV (22-32 AvLUL) 22 9.6

=17.4, 5.D0.=2.50, Min=11, Max=29

3.3 dayawninssunisdasiuniaziinin
Wu wudn ngusiegelinginssunisdesiuniie
dhwiniAulnesueglussdulunans fevas 84.8
(=21.9, 5.0.=2.98) wleduunidusieds wui
waAnssufiiinedogegarie eenddsneeditiey

91¥inday 3 Tu (=3.0, 5.0.=0.78) 5038437F® UTINAKN
waznaldl (=2.8, S.D.=0.83) dungfinssuiiiiaaie
Aanfe SUUTENILemMITAIIUAIU (=1.7, S.D.=0.64)

& c!ll 901 U d' dl' o
T99A91AD AuUIBRANLaTIATEIANYANEY (=1.7,
S.D.=0.75) f9ANS199 2 Wag 3

M13199 2 INNULRETELaTVRINGNNIBEN IuuNmMUTERUNEANTIUNTURe U AMwhvTiniiu (n=230)

fauds U (AY)  Soway
woRnssudlestunnziminify
- sefUs (0-13 AzUUL) 15 6.5
- szaulIUNas (14-27 AzluL) 195 84.8
- 3A1UEe (28-40 AUUL) 20 8.7

=21.9, 5.D0.=2.98, Min=13, Max=34
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] ! = | ~ a Y] - v a 1%
M99 3 ﬂqLQaEJLLaga'JULUENLUuqu}SEquéﬂﬂqwqmﬂiiuﬂqi{l@ﬂﬂu‘ﬂfnzu’lﬂlmLﬂUT']EJsU@ (n=230)

WOANTTU S.D.
pONMRINNYRY 9L TIngaY 3 Tu 3.0 0.78
senfdanie afiaz 30 wift delilesiy 2.5 0.75
20NANAIN1LAILNITIAUAW 2.5 0.75
Jseenidany Wieasimiin 2.0 0.53
foueanAdin1eiin1seugusanig 10-15 Ui 2.0 0.49
AurUYULAEY 1.8 0.75
SUUTENUDIMTAUAIU 1.7 0.64
fuUsEmuesisEneudeiain e Us 1.9 0.45
uslnadniazHald 2.8 0.83
PudnauLaiATshLYEe 1.7 0.75

3.4 AITAATITRAMUTIIIUIBNANTIUNNG  @U30VDINULBIEINTaNeINIaINgAnssun1sUaariy
Jasfiunmsuminifiuvasngualegna nuin duds  ansivtinfiulasesas 88.9 egiiduddgyneata
vimupdlunsdasiunsdminifiuuaenisiuiany Asedu 0.01 (5199 4)

M19197 4 MadRn1TIATIEYinsanneenRnLUUTuneuratlaeiuengAnsunsUesiunizi
winLiu (n=230)

fianensal B Std. Error Beta t p-value

virmuaRignaeslunistosiu 0.443 0.055 0.295 7.992 <0.0001**
Azl (X))

M5UFATINENANSAVDINULDS (X)) 0.824 0.044 0.690 18.698 <0.0001**

R? = 889 AnAdfl = 1.608 F=910.437

v o w

*edAgyn9ada (p-value < 0.01)
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[

Tnsannsadouduaunislugdazuuuudel
Y = 1.608 +0.443 (X ) + 0.824 (X))
wagaunsallugUaTLULNINTg Y el
Z =0.295 (Xl) + 0.690 (Xz)

naunseziulan mssuiauanunsaves
mmaqmmaaﬁwmawqaﬂsiumsﬂaﬂﬁumwﬁmﬁfﬂ
Auvesnguinegldffigade iduusyanionnes
Wi 0.690 Sevasnite iruaflumstastuniizi
wiiniAu SedusyAndnanosiintu 0.295

4. afUTINANITIVY

4.1 nguidegedulngIngAnssunis
dasfunnazihmiinifueglussduiunans Tasas
WllgmmginssumstesiunmethwiniAueangs
feeheederdiligndes wu AuuuwuAe) 3u
Usgmuewnsanusiu e siuseneuieisiin nes
s LLazﬁuﬁﬁé’ﬂamLLazLﬂ%‘aqﬁwgﬁﬂé’q s usidad
wAnssuignAeamaeUszAs WU penfdsngetis
weweiindaz 3 Tu UslnAdnuaznaliuazeaning
NYMENTISAUARINANUAY WU WAUBA VIANAUDA
Judiu - aenndasiunanisfinymginssuguninse
lsAdruvelidnarvinavAny) AusAnwimans
UINENRUNYASANERS ALY (Faam %’um%ﬁu,
2557) finuin ngquseesdluainginssuavam
Tusgdutunans uavaenndesiunsnuiiadeid
ANNdLTUSAUNgAnTINNISUSInAIMTILAZ N8N
fdameveanguideddsadiuams (nudl quitane,
2555) LaranndeIiuan1sANwIAILS viAuAR wag
NOANTIUNITUTINABIMITVOIUNANYITIUAIWNY
(oyna WA, 2551) iwui ngusegsiingAnssulag
sweglussduiiunan sufaonadasiun1sfing
vosandnd fuvd wazyadna viadie (2555) finy
11 UnAnwseauUSyan IR IauunuIingAnssy
nsanANgIUlngTINeg lusEAUUIUNANS

4.2 wan1sAny wud duUsiauARlung
Jostunngihminiuuarnisiuieuaansnues
puLBIENINTINEINTaingAnsunITasiuntzii

o

niniiulasosay 88.9 sg1ailtudAnNadfnTeau
0.01 awnsaefusulandl

1y

421 vauadlunistestunnzdwiin
Lﬁummia‘wsnﬂiaiwqﬁﬂiiumiﬂaaﬁumwﬁmﬁﬂ
Auls Meddulumauunfemeuiaoudiiussewing
vimuaRrungAngsy (Snswus tivsgl, 2560) Aindn
71 ngAnssuvesyarallurauIanYirual uazena
Humsz i tndnundlesumsugnildiiiuuselowd
wazaLd R veteIsHalnvNITREiALARTIA
semsuilnaomsiidnadengduuaydmarilidl
weRnssunsdeatunissuldisaty denndosiu
NANSANY W8S BYNa NadS (2551) fiwui virwaddl
ANNALRUSUNGANTIUNMIUTIAAR IS VR SN AN
UMINYINYTIUAN

4.2.2  N133UIANNAINITOVOIAULDY
asanensaingAnssunsdostuninzinin
Auld aidulumuinfansiudaussousuimn
fing13n nsityaraiuiansIauz oIl
yaravssgiadsnenginssulduinnityanaidl
Au3and auliifinnuanunse uagvinwe (Bandura
A., 1977) waznanisinuiassiaenndosiunis
AfinasengAnssunisaniminuesindnundgs
seAvgaudnwludiminguasusill auisasay

Anw1vesniyaun a8 (2553) Ndnwdade

WENTUNGANTTUNTAAUMTNVBIUNANBNYITEAU
gaufAnwludawninguasisiiilaegnadidedidgmni
afiAfiszdu .05 (R2 = .39) uAvdeAAABIfUNANTT
Anwveslogiui wiuna wagamy (2554) finuii
nsfudauIIaULLIAY nSnavesasauasl Bnsna
yesnguiitou mssuguassa uaznissuiuselev
annsasufuinengnssuasmiinesogumie
fifinnzdhminiuld¥esas 41.2

5. @3UNaN15398
nausitegdwlngilumands Souaz 93.9
foneegluyie 18-20Y wnvian Sewax 60.0 Manw

9EsEAUTUTUN 4 unign Teway 28.3 uaztioedian

Masdnweg TN 1 Seay 19.6 dArdvilinanigunn
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flaneglusefuund (18.5-22.9 kg/m2 ) Sowar 48.3
sesaunfe davllinaneeglussiutes (<18.5 ky/
m2) $evay 30.0 warithuiiniu Sosaz 7.4 fivfauaf
fignsfedlunstlestuntosiwiiniiu eglussuneld
Jegay 84.8 M3TUIANMAINNITIVRIAUEIIUNIT
doaftunnziminiAueglussduliunans Sovay

82.6 uarwginssunistostunnziminiiuoy
lusgAuliunany Segar 84.8 NANITIATILINUT
fuusauediigndadlunisdestuniistdmiinifu
WAZN1ITUIANMUAINITOVDINULB AN TONEINTA]
woAnssunisdestunzdmdniiuvesindnu
Useynslasevay 88.9

6. UDLEAUBDLUL

6.1 {iAgItasmsiinsiafanssuiledsu
LﬂﬁauﬁﬂuﬂaLﬁﬂ’;ﬁUﬂﬁU%Iﬂﬂﬁé’ﬂ;igﬂﬁ@q U N1
SulssmuenITIeIL NS Snauuazie Tt
RN %dqwam’awqamiumiﬁaﬁum’wﬁmﬁﬂLﬁu
vesnanw 1 Uusu

6.2 fiAvaTeanrsdiafanssuasuasiald
UnAnwUSygesiviruaiiaznsiuianuananse
vesmuesiinzdwarilannsatosiunzdmin
Wuldmaly

6.3 Misufiisitosaunsatinaniside
Wi Huteyafiuguiionsusuimumginssuns
Jostunnzihminduluindnusssuusyand

7. AinAnssuUsENIA

YOUDUNTEAN HUINIAMLAITITUFUAIENS
winenaeuigalageansal lunssususyudud
flFnnsatfuayulunisiiifendsd wasvevevan
tinfnuidungusegamneudilinrusmiiondn

o
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