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Abstract

This study is a cross-sectional descriptive study conducted to assess the occupational health risk of
musculoskeletal disorders (MSDs) among 298 para rubber tappers. The assessment utilized the Farmers Ergonomics
Risk Assessment (FERA) tool to evaluate work posture-related ergonomic risks, the Musculoskeletal Severity and
Frequency questionnaire (MSFQ) for self-assessment of symptom severity and frequency, and an occupational health
risk assessment matrix for musculoskeletal disorders. The MSFQ results indicated that the highest level of discomfort
was reported at the knees (16.11%), followed by the lower back (15.10%) and shoulders (8.73%). The FERA assessment
showed that most farmers had work postures classified as very high risk (57.72%), followed by high risk (39.93%). The

occupational health risk assessment for MSDs revealed that farmers were at a moderate risk level (60.07%), followed

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 8 Number 1 (January - June) 2025 page 1
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by very high risk (26.85%) and high risk (13.09%). Considering different body regions, the study found that farmers

experienced musculoskeletal disorder risks at moderate levels or higher, with the highest risk identified in the lower
back (54.03%), followed by the knees (53.69%) and shoulders (41.61%). The findings suggest the need for preventive

measures, impact reduction strategies, and monitoring of MSDs among farmers by adjusting their working postures

correctly and health promoting by muscles stretching, and exercise for MSDs prevention.

Keyword: Occupational Health Risk / Musculoskeletal Disorder / Para Rubber Tappers
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Abstract

Musculoskeletal disorders (MSDs) have become the most common work-related health issue in the present

time. This study aimed to develop a risk reduction program for operating room nurses by applying the principles of
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participatory ergonomics. This research and development program design was conducted in three phases. Phase 1
involved studying the program model, which consisted of two steps: (1) analyzing occupational health problems
among operating room nurses, and (2) reviewing ergonomic intervention studies. Phase 2 focused on designing an
ergonomic program. Phase 3 involved evaluating the feasibility of program implementation. The results revealed that
the developed program, based on participatory ergonomics, comprised seven steps: (1) collecting ergonomic risk data,
(2) analyzing ergonomic risk problems, (3) promoting erconomic work practices, (4) designing ergonomic problem
prevention strategies, (5) establishing management approaches and goals for ergonomic risk reduction, (6)
implementation, and (7) monitoring issues. The results, based on consensus among participants showed agreement
on several key aspects: (1) promoting ergonomic practices through patient lifting/moving assistance and taking breaks
during surgeries lasting over an hour, (2) the structure for ergonomic risk prevention and reduction, (3) program content
including scheduled stretching breaks with point-based incentives, and (4) the use of clear, easy-to-understand visual
materials that are practically applicable. The stretching schedule and supporting materials were refined for clarity. An
expertise review agreement also suggested that program activities were appropriate for the target group, namely
“NU'care: A Participatory Occupational Ergonomics Program “and recommended risk-based grouping, with a focus on
high-risk individuals to prevent and risk reducing of musculoskeletal disorders. However, further studies are
recommended to evaluate the effectiveness of the program in reducing musculoskeletal disorders among operating
room nurses.

Keyword: Ergonomics program / Musculoskeletal disorder reduction / Operating room nurses / Participatory
ergonomics program
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Abstract

This cross-sectional study aimed to examine the prevalence and associated factors of hearing loss among 93
workers exposed to noise levels =85 dBA and ototoxic chemicals. Data were collected through interviews, noise
exposure assessments, air sampling for the evaluation of toluene and xylene exposure, and audiometric testing.
Descriptive statistics, chi-square tests, and logistic regression analyses were used for data analysis. The results revealed
a hearing loss prevalence of 54.8%. Factors that are significantly associated with hearing loss include age >35 years
(p<0.01, OR=3.294), alcohol consumption (p<0.05, OR=0.403), use of hearing protection devices (p<0.05, OR=0.163),
and exposure to toluene and xylene (p<0.001, OR=6.345). Multivariate logistic regression analysis indicated that
workers aged >35 years had a 4.8 times higher risk of hearing loss compared to younger workers (p<0.05, aOR=4.785),

while exposure to toluene and xylene at levels >0.5 OEL (mixture) increased the risk by 8.2 times (p<0.001, aOR=8.266).
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These findings suggest that co-exposure to ototoxic chemicals and high noise levels may contribute to a higher risk of

hearing loss. Therefore, it is essential to raise awareness and promote proper preventive measures among industrial

facilities and workers to mitigate the hazards associated with combined chemical and noise exposure.

Keyword: Noise / Ototoxicity / Hearing loss / Toluene / Xylene
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wazlodu #2833 Logistic regression Taefauysiivnga
Ainsziluluiea léud 01y nsfuueanssed n1saild
earplug 159911 uaznsiuduialngdunayledu
nsUssidunisdudadoswesndneulddedd
3eeTaszauLdea (Sound level meter) i weighting
network A, AeUaUDIHN wazAdunsUSufisus oA o
Acoustic Calibrator Class 1 naukagnain15nsIaiann
afa Gslunamsantalulasiiuinsegludumisiad 30
wufiuns souRsweiiteliuiladieglu "Hearing zone"
nsiadesazdiiiunmInaenszezinainisinay 8 4lus
iodnuanadsnslasuidsndung 8 dalus uagle
Aansadostnusutamidsazay (Noise dosimeter) i
wifna1u $1uau 10 au Tasdadenninaulunguiifinng
UiTRumieusuluiiuiiieatu (5£6) ufunuly
Uszifiunsdududaidosvomdnu laoraa18ns
LLaﬂLﬂgﬁu (Exchange rate = 3, Threshold level = 80
dBA uagCriteria level = 85 dBA) uaganilun1suTuiitey
fe1A3ee Acoustic Calibrator Class 2 AouuaENAINIT
n319¥annass Brmmedamsoliluuinuiidel
asfl viieiloninnudesndoudeluluiuiifidszduides
wansafuveviiny InsRneiesiauinandssazauiiun
devemitinnu Selalasinuasgnandilndtumnniian?
nsifivfegemeakazdiaszilngdunay lvdu
sheBvesaniuuisnAiionnulasndolarerieune
(NIOSH method 1501)" Tngusulileuaugneiesuadyn
usethaideunaendiniaiuiesns fundnsns
Inaadsvesilugaoinia seuinsdeufivuazudafy
fegramfouiiszezinarlunisniviedis weawld
Uinnsenmafigngarinugunsaliiusiedns dadudeyad
taldluntssnmaududuresans dugnoinied
dns1nisluadl 015 dnsdound deold1iu Coconut

charcoal tube 100 1n./50 un. ¥nsLAUA0E1991AA
26 fre813 nefnmaiimaniingy 17 fegsuasiiuuuy
fudiiiel¥atuayudoyanisnsaauuuyana 9 frogns
Insnaeniiumegvegluszaunismelanasnszeziiad
A3 8 Falus Lﬁlaé’uﬁmﬂ’]'ﬂﬁuﬁ’wEJ"]ﬁJGWTaEJG]LﬁU
feggeina wazussqlugedvdenutlundaddleduna
WiedsluinredluiosufoRng Fafiegenmeadoni
mMylnzinely 30 Ju

dosmnmsfnuniifiansuiingBunaslefuady
Vi (Additive) Sas i uduvesansisasniu
ANEIUVDIAITATINAVDIENTNEY (OFLimixiure) AIAUNTS
Fenat]

ci C C
OEL (mixture) = —1+—2+——+—ns 1
T T n

W Cp, AD ANUUNTUYRIENSRMN 1.0 Tuanne
Tin A8 A1 OEL 9898nsHend 1..n

Arfidunaldidudndiu ninfiaiuinnia 1
wneALIIA e sasnanTuiiaAy OFL? 3
nsAnududsnnududuvesansnandu 2 9 fe §u
durlaansnay <0.5 OEL wavduiaansuas >0.5 OEL

N139533aU55001MN5 I guandunisiaegud
guanLazuImMIMamaliafuassuguLasdunadon
Tagvihmsaselutaadineuininnuasdu i s
nawinN1snsalaudanIswssudarmiiazdo U uR v
wiinnudnidssnmsdudadssimnelanouldunisma
msléBustietion 12 $2lus gunsniveaeuimualdsuns
Uuiieulnefdeamnamismnsgiuiitmun Saihnsnga
MsldBuRauAAE 250 - 8,000 Hz MInransladuay
sndunsluiemsin Jsdeuinisnsaanisladu Tavinis
#3579 backeround noise szdudBIneluaInsIafinud
500, 1000, 2000, 4000, 8,000 Hz 7147 OSHA finuualH
seuidssgegaiivensuldliifulunsazanud 40 dB, 40
dB, 47 dB, 57 dB uay 62 dB AWAWU NAN1IATIANITEA
Suszuanadudade (Pure Tone Average) TunsAnwail
nsagdenislagu de sedunsleBuinnsanainAade
vesmslidu >25 1wdiua (dB HL) finvd 500, 1000, 2000
uaz 4000 Hz Tuydnsiiingt mud wro fviun Lileassiou
AnuannsatunslaBuiiuiiaiawesyanaluinysydfu
waznusszaumsiasulu 2 seavu loun msladuuniuag
goydenistagu®
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1. wuuduniwel Usgneuluaie 2 d@iu Aetlade
duunnauazlademsvinuvemiinnu
1) adudnynna loun wel 01y Usein
n1sguYY3 MsPuueanased lsauszdimanasnislden
U
2) Jadun1svinau laun szegiiainis
e seAunmsdudades nmssuduialngduuaslediu
2. \davinsziudes nmensatansSududades
Tneldiadosinseiuides (Sound level meter) SVANTEK
U 971 IEC 61672, Class 1 HunsaeuLTiBuLAs osiion
1193551U (CP-SLM-01) m13u1fsg7u IEC 61672-3:2013
U 2566
3. \p3eeTnUSunandesazan (Noise dosimeter)
SVANTEK ju 104 IEC 61252 and ANSI $1.25-1991 ®Aun1S
ADUIBUMNLINIEIU IEC 61252:2017 U 2566
4. %MJmmmmasgﬂmaﬁtﬁué’haéwmmﬁ
iieiAuseg1dlngduuaslsduluenia auisuinsgiu
dn1unsisAiioaudasatouazenfriounsTe (NIOSH)

method 1501)" sunsaauLiisu NISTuaz 1SO 9001:2015
U 2566

5. Gas Chromatography i e Agilent, Model
7890

6. Audiometry fve Gl Grason-Stadler, Model
DD45 LﬁaﬂizLﬁuﬂWsié’@umummgmizﬁuﬂizLmﬂ“uaﬂ
an1unRsTIUUaIRBIISY (ANS) vin1smsnsianisle
BULUY Pure-Tone (1S0389-3/2016) H1UN1588ULABU
UM 351U IEC 60645-1:201; Electroacoustics-Audiometric
equipment 1wt 2566

NN

HaM3Anw wudi Gdrswnisfnwmdinlvg e
oz 613 flongannndi 35 U Auueanesed Soay 52.7 Tt
ldearplug foeay 63.4 fualngdunayledu >0.5 OEL o
ag 57.0 wazdoyadu 1 Tuwdmginssunazdadodisiany
L?imsiamigjagl,?mﬂﬁim"@u wanslumsnedi 1

n151991 1 Jadedauyanauariadenisineuvesiineu (n=93)

Uade 11U (AL) fowaz

LA

B8 69 74.2

VAN 24 25.8

21y (V)

<35 36 38.7

>35 57 61.3
(Mean = 37.1, S.D. =10.8, Min-Max = 18 - 60)

T5997u

A 40 43.0

B 53 57.0

STAUNTSANE

Uszaudnu 35 37.6

TsguAnwivisogenin 58 62.4

#0UNN

Tan 44 47.3

ausd 49 52.7

miguq‘lﬁ

13Jm&1§jmm%" 54 58.1
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m13199 1 Jadedauyamauazadsnisinaiuvemiineu (n=93) (se)

Uade U (AU) Souay
quyna 39 419
nshNLeanased

Liifluweaneged aa 473
funeanesed 49 52.7
TsaUsza1@

Laigd 70 75.3
a 23 24.7
A1999NANAINY

laipeanmanie 64 68.8
90NANAINTY 29 31.2
msldeufvaue

Tallgen 85 91.4
Teen 8 8.6
nslfBudedidluy

HER! 60 64.5
bAE 33 355
asaanld earplug

Talauld 59 63.4
auild 34 36.6
dusialngdunazlediu

<0.5 OEL 40 43.0
>0.5 OEL 53 57.0
218N

<5 52 55.9
>5 1 a1 44.1

NAT1e7 1 sl wilnawsududalngdu
wagladuusuin >0.5 OFLmwue 5888% 57.0 waziauay
559 vpantnauieyn19nu <5 U wazdiulugdl

21 >35 U Segay 61.3 lnefianugnvassgapdenislasu
gutla Soway 54.8 AaNTeN 2

el 2 Anmgnnsdegdemsidduvasmiineuanunast WHO™ (n=93)

sauNsiaeu

FMUWNLNY (AL)

Prevalence (%)

mslaguun@ (0 - 25 dB)
goydenslagu (>25 dB)

42
51

45.2
54.8
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MnmsAnwinuit Jadeiflanuduiusiunis
gadunisladusgralideddymieada (p-value <0.05)
loud 91g wiinaweny >35 U ddnsnisaaudenisiagu
innndmiinnuiieny <35 U msiuueanesed niinauiin
woaneseaisnnsgapdenisladuliooniinguillsifs
weanesed 1591w winaulsewu B ddnsmsgaydensla

Sumnnnimiineulssu A msald earplug wiinauitlsl
anildearplug SidaTnsgadenslddunnnimmiinaud
auld uazmssuduialngdunasludu wiinonuidudalng
duuarlefu >0.5 OEL figns1nsgadunislaguuinnin
wiinauiiduda <0.5 luvaeiidadedug ldfanuduiusiu
msgaydenslidu fuandunsadl 3

m3197 3 Yadediuuarauasliadsnmavirnunianuduiusiunisgydenisidguvemiingu (n=93)

3 (Gowaz) NaNISNAEBUANTIONINATSLABY

dase nmslaguund  geudemslagu 2 p-value OR 95%Cl
WA
68 27(71.1) 42(76.4) 0.331 0.566 0.760 0.298-1.940
i 11(28.9) 13(23.6)
218
<35 21(55.3) 15(27.3) 7421 0.007" 3.294 1.377-7.881
>35 17(44.7) 40(72.7)
Tseu
A 26(68.4) 14(25.5) 16.926 <0.001* 6.345 2.5043-15.832
B 12 (31.6) 41(74.5)
ASANEN
Usgaudnen 12(31.6) 23(41.8) 1.004 0.318 0.642 0.269-1.531
TseuAnyIviTegen i 26(68.4) 32(58.2)
msg‘qu‘%
13JL¢1&J§U 21 (55.3) 33(60.0) 0.207 0.649 0.824 0.357-1.901
quums 17(44.7) 22(40.0)
nshLeanaged
Lifuuoanesed 13(34.2) 31(56.4) 4.424 0.037" 0.403 0.171-0.948
fuueaneged 25(65.8) 24(43.6)
TsAUsza62
aifl 32(84.2) 38(69.1) 2.760 0.102 2.386 0.841-6.769
a 6(15.8) 17(30.9)
A1599NA1AINTY
ldlpanmasnig 26(68.4) 38(69.1) 0.005 0.945 0.969 0.397-2.364
20NANAINTY 12(31.6) 17(30.9)
msldeufvaue
Tallgen 37(97.4) 48(87.3) 2.913 0.122 5.396 0.636-45.803
Tdfen 1(2.6) 7(12.7)
asaanldearplug
Tajanuld 15(39.5) 44(80.0) 15914  <0.001* 0.163 0.065-0.412
auld 23(60.5) 11(20.0)
*syfutidndaynnaadiaf p= 0.05, OR= Odds ratio, 95%Cl = Confidence Interval
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a3190 3 Yadeduuarauasliadsnsirnunianuduiusiunsgaydenisiiguvemiingu (n=93) (da)

3 (Gowaz) NaNISNAEBUANTIONINATSLABY

dase nmslaguund  geudemslagu 2 p-value OR 95%Cl
dudalngduuazletu
<0.5 OEL 26(68.4) 14(25.5) 16.926 <0.001* 6.345 2.543-15.832
>0.5 OEL 12(31.6) 41(74.5)
218N15911974Y
<59 22(57.9) 30(54.5) 0.102 0.749 1.1146 0.497-2.640
>5 4 16(42.1) 25(45.5)

*isﬁuﬁﬂﬁﬂﬁﬁgm&aaaﬁ p= 0.05, OR= Odds ratio, 95%C| = Confidence Interval

nansiTedaduUsEAvinnneennandafn
(Multiple Logistic Regression) a5utedadunisgeadenisle
Suvesntinau wuin 01y Wuladefidmnuduiusediad
Hud1AYneans (P<0.05, aOR=4.785, 95%Cl: 1.647-13.899)
wiinnuiisley >35 U demdululfinenssrgapdensle
Bunnnitauiiengiesninds 4.8 wi1 wazmsdudalngdu

o o

uazledu didvdrAgyneadd (o < 0.001, aOR=8.266, 95%Cl:

2:883-23.704) uansinidudialngdunarlodu >0.5 OEL a1
foyavsdontinanssnudenmsgapdenslddumnninaud
duifalngBuuaglefu <05 OFL fsUsvanm 82 wh uenanil
mMshuweanesedhifiudfameadn (p > 0.05) Fellannsa
asUanuduiusiunsagdenislasuliegeinau duans
Tumsedl 4

= o a £ a_a v do v sw o va o
M990 4 ﬂ']ﬂuﬂﬁza‘ﬂﬁﬂﬂﬂaEJW‘V!aBQaﬁﬂ‘ﬂa\‘l{]ﬁlﬁ]EJ‘VIa&IW'IJﬁﬂ‘Uﬂ'Tigfytﬁﬂﬂqilﬂﬂu?la\‘lWUﬂﬁqu (n=93)

Jady B S.E. Wald P aOR 95% Cl
1Y 1.565 0.544 8.277 0.004* 4.785 1.647-13.899
nshuueanesed -0.777 0.505 2370 0.124 0.460 0.171-1.236
dudalvgdunarledu 2112 0.537 15.444 <0.001* 8.266 2.883-23.704

*szeutudfyn19adan p= 0.05, aOR= Adjusted Odds ratio, 95%CI = Confidence Interval

anUseuazasUNa
NNSANYIANUYNVBINITEYLANIS LA BUVDS
wiinauidudadesdssinduingdunazledu wuin
winnuiovar 54.8 ayidenisladu wilnnunnselasu
dufadoads >85 dBA maemszEzIAINITINL 8 Falu
Fela Iulunmmmsgruseiuidesfafivenliigninaldsu
ladnaenszeziiainisinavlundasiu w.e, 2561
wedsdesmuaNszRuIdeafigningldiuindonaen
Srez49a1n159197u 8 Falug (Time Weighted Average-
TwA) LdliAu 85 wdiuate® Jedawalvindnaugade
nslaBusaiinanliihasiu wiinonuldsududalngduuasls
duudliiAuuinsgiu TLV (ACGIH)' widuia >0.5
OFLimixture) 399719@IHARDTEUUNTTEA BUVBINUNIULA 619
n13ANwYIves Morata TC wazAuy Fadnwinisfudurla
Weaasiuiunsdulaans Ototoxicants wudnnsudura
\desfafuAInsgiusmAunsdudaasiufivdey
annsoviliminnugaudomslddulfiduienty’ venani
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N13AN®¥1904 Schaal wazAmy nudNsTududaide i
Siulngduuasledu dwalifnnsagydeaussanmnis
lagulauinninmssududadesduiissediafen’ 210
msfnyiluadsitaferifiouduiusfunsgapdenisladu
nmsfuduiadsadssauivansingdunazledu laun oy
nshuLeanesed nsald earplug Mssuduialngdu
wagledu waglssnu danuduiusiunisgaydonislagu
voandnaululsinuesamnssued wiideddgynieada®
freilpnudiiusdnanefdneldsad

01y maflengfunntuusyansnmlumslituee
anas 1ee9nlaseaiiaves Cochlea Wasuudadluuas
waduuluyiiludeuanimas’” nsAnwiidwunisgade
nslégulungunineudidenguinndd 35 Y3uld Sevas
72.7 dauduiusiusgeiidediagnisais p<0.01,
OR=3.294 (95%Cl: 1.377-7.881) Wilns1ufieng>35 U
fuulifgaydenslédumnnnindflengtioonin 3.2 i &
40AAd8IAUNITANYIVE Wu, T. N. Laganz Wuin
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wifnaufinnudsdunisgydonisladuainnisiey
\indueesfideddnlunduausuiiiieny 40 I5uld®
N3ANIUDY Feder, K. LagamznUN1Tgay daussanIn
nslaBuunniigaluraseny 40-50 T2 waznsdnwives
Agrawal Y uazansz nuegiduiladeiisnsnageanaiu
nsaadenslagy msqzyLﬁamﬂﬁ@udaﬂmy'Lﬂ'uﬁuaéw
Forudausidiseny 40 Tulu® engladutadoidusddy
son1sgapdenisladu eralunaunainnisiududadsd
safvansingdunarleduiifimnudufivsoszuumsléidy
Jwhligadenislasuludiengdsnanle

nshuLeanesed annsaneliinnuduiy
sowadaungluyiuly Tnsangluuinaiiudoed
g9 dealiiAnnisagidenisiaguiuunis wadvuiaiy
Tasiensivdsuulasesansiailunszuaidon mnflsesy
LeANegadas NNSANKIT UL IALTIRLeaNesed
fmnudsasenisgaydonisladuganingiliay laed
Snardrunudsesan (OR) Wity 1.2% uenaini
Leanesediinasienisvinuvesaneduifetesiunis
SuuagUszananald@ss 1u auditory cortex wag brainstem
edawalriuszansamlunsilauazuenueidosanas uii
Tnssarayiaundn® Snaueanesedenadamansznuse
arudulafinuasmslvadsudenlusilasaiduyduly
L stria vascularis ¥nu1filuni1s¥nunaunaves
T,WLmal,%amaqmmimﬁaéwﬁzyaiamiﬁuﬁm AU
Fonlidsaydulu (schemia) onavinliigadonisladu
pgradsundunionins? lunsdnwiinudinisia
weanegeaiauduiusiunsgaydenisiaou lagnuin
wﬁﬂmuﬁﬁmLLaaﬂaaaéﬁqumLﬁ&Jmﬂﬁ@u%@aax 43.6
P<0.05,0R=0.403 (95%Cl: 0.171-0.948) d1n3ug#lsifiu
weanegeaiiniizanyidenisiaduiosar 56.4 819
\oswnndifuueaneseddiulng fanudlunisia
w9 7 Wszanatiosndt 1 aduidiou) SniklunisAneil
wuniinauilifuueanssedusigaidenisladu vneed
Tsauszdraelsamuduladings delsamnuduladingad
Audunusedeiidedrdgdunisgayidenislagu
TnsiamglugluuureinsagydensinguriinUssamsy
LﬁaﬂLgam (Sensorineural Hearing Loss - SNHL) %QLﬁW\]’]ﬂ
audemsvonsaduuluydulundedulssainy®
uenninsAnuIves Curhan SG uazamy WS
nshuueanesedlifinuduitusiunisgadonislatu®
gilsifuenafinnzguamviedodifnunssznsiidumg
Tymanideensauueanssed 1wy Tsauszdia viensui
1 e1adunaunneuuanasludnva InTInLas Jade
GRGH]

nasaauldearplug P<0.05,0R=0.163 (95%Cl:
0.065-0.412) wiinauillsiansildearplug Fovaz 80 gayde
nsladusgnelidudrAgnieads widinisaanld earplug
avgrelesiunsgaydenislasu uindunuhilifiesiosas
20 veswiinestavuadianslduaydnfesay 80 luald
ANMRUIINNUNNUAILUINLABTUAUANINWINA NN
yhanluiuiidusagliidnindesiesunau fansliald
gunsaitlestunsliBuvaevianiluanmundouiifides
faaunsafinaudssdensgaidenisiaduegasd
Hod1Agy n19An¥i1a1nan1Uu National Institute for
Occupational Safety and Health (NIOSH) wui13euas 52
voswiinaiidudaiudesiaildanldeunsaiiosiuns
I§Buetainaye winuiidnsnsaadenisladugs
niwiinauianild” aonadesiunisinuiues Ramakers
LazAny Anwigiininanumananuedseduidsaaie
~100 dBA wuir¥enas 42 vesnguiilailafigayiinisgayide
m3ldBu warensyBenudosas 40 Tundulald Tuvas
naufiaalanuiissfosay 12 wandifiuinisliauiion
yifiumdssienisgaydensléau? wWudeiumsng
Y94 Fuente uazaniy Anwiauaululseiud wuitaunud
Lildldaunsaldesiudss Suuilidunsgaydenislaougs
nnguiild? usiinnnsaauldearplug agdasanauidss
Mnidesdsls udlunsditinisdudaansiaiisonag asld
umsmstleafuifianfi Wy mslininindestuleseine
1358 ATIMINEANLAEN15RTIINS LiBuBE1e
ashiano
nsdudalngdunarlefu dauduiusiunis
goyvdenisladu p<0.001, OR=6.345 (95%Cl: 2.543-
15.832) wiinauidudalngduuazledu >0.5 OFL Yovay
76,5 fuudlduilergaydenisléduunniauiidudiades
ni1ds 6.3 Wi ndeyanansenu/eleisidvunevetans
Tun131e TLV @ ACGIH T mundu ansvisaesdseinnd
guvhaeszuUUsEamMdNaLagTUUNSEuLUY
Wingws (Additive effect)’® TneTngBuanansadusniiing
sumemensmelauaziiani wazumsiifiudesyuu
Useam (neurotoxic) Asmasaiduuszamiuideduyiuly
Fesnannideadeiivianeisaduy (hair cells) vosaainde
Taonss msdudaislygBunasdesdaisonarilfiinns
Lﬁmqm'§ (Additive effect) ﬁquLLiaéaﬁudaﬂﬂiquﬁaﬂWilﬁ
gu”aonnaosfun1sAnyives Sliwinska-Kowalska
wazany Anwiauaululssfinsifidudalngdueds 26.2
ppm (Uszuna 52.4% 99 OFL) hazldeaUszuad 82-85
dBA wu fiiduialngduluseiu >50% OFL T§ns1nns
adonsléduiimnuiigunnninguaunuilidudalng
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v
o

Ju ufsgduidssdeazdinitnusiuinsgiu® sans
N15AN¥IY8Y Johnson & Morata Wu31 N15duialNgdu
>50% OFL sioiflowaned anudusiusiunisgaidonis
1#Buluraanudas (3,000-6,000Hz) usfideslsifaiiu 85
dBA* Tngduusiasduialusefusiindian OFL (W 50-
60% OEL %38 25-30 ppm) mnduifareifiessaufuides
Fa wifszduidesiafios 80 dBA anunsalfiuauidede
nsgepdenistagule nisdudaladuainnisfineives
Fuente uagAny wuindedudaleduluszduanududu
>50% OFL wagidosfsiiuiy dualsidanudsdlunis
qzyLﬁEJmalé’@uLﬁu%uamqﬁﬁaﬁwﬁm” LHULA YA
N15AN®198Y Sliwinska-Kowalska kazAMy ANYIAUIIY
malugisefiduialoduuazansazatedu 9 Sauiuides
80-85 dBA WU ﬂzjmﬁé’mﬁaimﬁu >50 ppm Huaiuu
fuwilduanidenislatuegreldedidgy ™ wenaINi
Morata uagany nuauululssnundndidudaleduly
sefugand1 50% OFL fluulifudtezfinruiiaundlunisle
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Abstract
This research aims to study the greenhouse gas emissions from the inspection and certification processes of
electrical safety systems and electrical appliances, and to develop strategies for reducing the greenhouse gas emissions
of Thermo Tracer Co., Ltd. The research applies SWOT analysis, with internal factors assessed using the 7S tool and
external factors assessed using the PESTEL tool and to know the employees' attitudes towards measures to support,
promote and solve the greenhouse gas emission reduction. The study period spans from October 1, 2023, to
September 30, 2024, with the carbon footprint calculated in terms of ton of carbon dioxide equivalent (tCO2e),

following the organizational carbon footprint assessment guidelines of the Greenhouse Gas Management Organization
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(Public Organization). These guidelines consist of three categories: Category 1 Direct greenhouse gas emissions,

Category 2 Indirect greenhouse gas emissions, and Category 3 Other indirect greenhouse gas emissions. The study

results show that Thermo Tracer Co., Ltd.'s total greenhouse gas emissions are 167.9 tCO2e per year, with the largest

emissions coming from the commuting activities of employees between their residences and the office, accounting

for 69.19 tCO2e or 41.21% of the total emissions. Therefore, the approach to reducing greenhouse gas emissions

consists of two main measures: the first is support and promotion to increase the installation of solar energy systems

(Solar Cells) in office buildings, and the second is participation in activities with both public and private sectors, such

as Green Technology (GT), Green Industrial (G), or other activities that promote measures to reduce greenhouse gas

emissions

Keyword: Carbonfootprint Ofganization / electric inspection / SWOT
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Abstract

This cross-sectional descriptive study was aimed to study the prevalence and associated types of cultivation
on musculoskeletal disorders among agriculturists in central northeastern of Thailand. The online musculoskeletal
severity and frequency questionnaire (MSFQ) was used. The discomfort level was categorized into 5 levels (no
discomfort, slight, moderate, very severe, and intolerable). Data was analyzed using descriptive statistics and the Chi-
square test. In the results, 448 agriculturists found that most were female (59.38%), had an average age (+standard
deviation) of 57.22 (£9.58). The prevalence of musculoskeletal disorders in the past month was found to be 66.52
percent (95%Cl = 61.94-70.88). Most agriculturists experienced mild discomfort (39.51%), which was highest in the
lower back (15.40%), followed by knees/calves (14.29%) and shoulders (12.50%), respectively. Age and cultivation
type were significantly related to discomfort in farmers (p-value <0.001). Therefore, surveillance of musculoskeletal
disorders should be monitored and appropriate preventive measures according to the risk factors of each cultivation,
especially in elderly farmers.

Keyword: discomfort / musculoskeletal disorders / agriculturists / cultivating
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Abstract
The objective of this study was to investigate the symptoms of musculoskeletal disorders (MSDs) in forklift
drivers, and to study the association between whole-body vibration while driving a forklift and musculoskeletal
disorders. This was a cross-sectional analysis study. The Musculoskeletal Symptom Severity and Frequency
Questionnaire (MSFQ) was used to collect data, as well as three whole-body vibration measures of forklift drivers at
work and take the vibration meter values to assess the results. The results of the study found that the musculoskeletal
disorders, considering the severity of moderate or higher of forklift drivers, discovered that the majority of employees

had symptoms of abnormal musculoskeletal system from discomfort in the lower back, which ranked first at 47.06
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%t, followed by feet and ankles at 29.41 %, and upper back and calves at 23.53 %. Personal factors, specifically

gender and body mass index (BMI), were found to be significantly associated with the occurrence of musculoskeletal

disorders in forklift drivers in the warehouse department (p-value <0.05). The results of the study found that the

measured whole-body vibration was not a direct cause with statistical significance (p-value<0.05) that affects the

Musculoskeletal disorders of forklift drivers. However, the small sample size may have limited the study's ability to

detect an association. There are many more factors that could affect the study. As a result, in order to conduct future

research, it is required to investigate other factors that may influence overall body vibration.
Keyword: Musculoskeletal disorders (MSDs) / Whole-Body vibration / Forklift drivers
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wae 8 Falaansvhau (A8) Finthanuls Sududanuindiiu
ﬂ'mmﬁgm ISO 2631-1 Exposure Action Value (EAV) Fafi
0.5 m/s? IiuAmInsgIunmueAadusesas 100 HaRn3ns
73

A151971 3 ANUFUALLTIDUNT19N18VBINUNNUTUTDLNLNUNAGIAUAT (N = 34)
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ANNEUELIBUN9319NY

aau
X Y Z A8

1 0.47 0.54 0.67 0.59
2 0.51 0.49 0.65 0.64
3 0.46 0.57 0.64 0.54
4 0.51 0.47 0.69 0.61
5 0.58 0.37 0.59 0.62
6 0.52 0.40 0.50 0.54
7 0.42 0.39 0.53 0.57
8 0.49 0.54 0.58 0.70
9 0.50 0.56 0.69 0.55
10 0.51 0.55 0.57 0.59
11 0.47 0.50 0.58 0.57
12 0.55 0.28 0.47 0.55
13 0.52 0.50 0.64 0.60
14 0.49 0.41 0.74 0.66
15 0.50 0.48 0.53 0.50
16 0.48 0.53 0.55 0.55
17 0.49 0.38 0.57 0.51
18 0.41 0.38 0.62 0.61
19 0.47 0.54 0.57 0.66
20 0.51 0.51 0.65 0.60
21 0.32 0.52 0.55 0.53
22 0.39 0.51 0.58 0.55
23 0.48 0.44 0.64 0.61
24 0.49 0.32 0.68 0.64
25 0.53 0.33 0.56 0.60

A15199 3 ANUAUALLTIDUNTNYVBINLNNUTUSDUNNUNASIAUAT (N = 34) (sid)
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ANEUELIDUN9319NNY

10U
X Y z A8
26 0.38 0.29 0.57 0.59
27 0.56 0.35 0.55 0.56
28 0.54 0.44 0.61 0.58
29 0.49 0.34 0.59 0.57
30 0.50 0.47 0.58 0.56
31 0.35 0.38 0.47 0.53
32 0.42 0.40 0.59 0.59
33 0.36 0.35 0.70 0.58
34 0.50 0.48 0.56 0.60
X (SD) 0.48 (0.06) 0.44 (0.08) 0.60 (0.06)" 0.58 (0.04)

Mnewe | A ANNdUAzounIIMINUNUEERaAUT 1, 2 fie anuduasiiounuuuINuEIRUTl 2, * fe Anuduasiiiou
AULLILNUAIRUT 3 MIULULAY X Y Z 910A1TInANNEAUEZLTIDUNT 3 A5

an1saruAaUnAnisszuulassinauazndiuiiavas ﬁmﬂﬂamqsw‘uimqéwLLaaﬂa"mLﬁammﬁﬁﬂlﬂamaﬁ‘

wineudusaenluununadaduan AUILIYRITeNe 3 duntausn taud wasdiuane Soe
seauAuidnliauievesssuulasisisuag Az 47.06 WuazUalvn Jeuay 29.41 uazndsdiuuuLay

néovesminnuivsosnluusunededuduiiofansan Ups foway 23.53 Aud1dy (319 4)

szAvoIn1sUIUNastulunuImdnaudulngiionns

M13197 4 szAun1sTuIAuIAnldauisvessruulasesniwasnanuiile WTNINANA X AUTULTININEIUA VRS
uMeneuNseanuuuianaduauduazLiioy

#7uv89319n18 szauauianliauns

Snldautesziu  Fanldaune SAnliaune SAnlsiaune

Urunang STAUTULTY  STAUTULSININ  5EAUUIUNENS-TULSININ

AD 4(11.76) 3(8.82) 0(0.00) 7(20.58)
v 2(5.88) 2(5.88) 0(0.00) 4(11.76)
WAIAIUUY 6(17.65) 2(5.88) 0(0.00) 8(23.53)
WasAIUA 9(26.47) 7(20.59) 0(0.00) 16(47.06)"
WIUNDUAN 2(5.88) 0(0.00) 0(0.00) 2(5.88)
louayveilo 3(8.82) 1(2.94) 0(0.00) 4(11.76)
azlnn 5(14.71) 0(0.00) 1(2.94) 6(17.65)
i 6(17.65) 0(0.00) 1(2.94) 7(20.59)

A13197 4 szAUN1sTUALTAnldauisvessruulasesniwasnanuiie W1TNAINAINA X AIUTULTININEIUAI VRS
SuNeneuNTeRNKUUTARAdUALAUETLTIaU (sB)
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dauvaesene szauaudnliauns
Snldaunesziu  Fanldaune Sdnlsiaune Sdnlsiaune
Uunang STAUTULTY  SEAUTULSININ  52AUUIUNANS-TULSININ
6N 6(17.65) 2(5.88) 0(0.00) 8(23.53)°
Wihlagdew 8(23.53) 1(2.99) 1(2.94) 10(29.41)*

wnewn ' fe aegadaunl 1, * Ae geanddui 2, > fie geaediaun 3 luinpedud

auduussEwinsanuduafiounsianienazenis
AnunAmsszuulaseeuazndanile
msUssfiupuduiusserineenuduasiioua
semeLazensiaUnineszuulassasnd e ves
winaudusasnlunnunaasduailaenisiiAiaiig
él’uasLﬁauﬁy’ﬁ'wmEJLafﬂ"smﬂﬂ%’jﬂﬁqaﬁqmmﬂmﬁmﬁy’wm

o o a

UIMANMUFUNUSAUTTAUDINSAAUNANIITEUULA S99
waznailonudadiuvessrenislunvuasvanulneld
@df Spearman Rank Correlation Nan13ANYINUIT AU
Suaniiteuiesssmeliifianuduiusedrafideddaynead
fusuemsinUninisssuulasesnasndiioissau
tfuddey 0.05 (157971 5)

a4l 5 mmé{’mﬁuéawdwmmﬁuﬁxLﬁauﬁu’qiwmsJLLagmmiﬁﬂlﬂamamwzwiﬂiai'wLLaxﬂé’mLﬁammdaumm
YBITNAE
d9UV99319MY N Spearman’s rho P-value
AD 34 -0.022 0.90
v 34 0.260 0.14
NAAILUY 34 0.107 0.55
NAIAIUAN 34 -0.071 0.69
WYUNDUATN 34 -0.111 0.53
Houazdoile 34 -0.048 0.79
azlwn 34 0.160 0.36
iy 34 -0.121 0.49
199 34 -0.079 0.66
Winuaz gLy 34 -0.228 0.19

U v o w

*seaulgdAneana < 0.05

anuduiussEndneladediuynna dayanisinauuay
ansAaUnAiveszuulasssuaznduiile
HansAnwIANuFuRussEninedadudiuynna
wazdayan1svinuiunsiine N siaunanisssuulase
Sauazndruiienuiriladediuyana fio eng anunw
thnifn daugauazniseandidsnie lafianuduiusiu
A9l 6

o1l dud1AYNIeadifiuNI9ANDINISRAUNANIITEUL
Tasssauaznduiieveminnudusasnlusnunadedudn
diu Yadudiuynana A wazArdviutanieg (BMN)
ANUFUTUSAUNSIARBINTSRAUARNI9STUULASIT LAY
néuideveaminiudusasnlunnunadedudioged
Todfoynneada (p-value<0.05) (31971 6 waz 7)

Anuduiussenintladudiuuanatare1n1sinUnAiniessuulagesakasnanuLile

Uady szauausanliauns X2

p-value
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1 2 3 4
LNF
%18 13 (38.24) 8 (23.53) 8 (23.53) 1(2.94) 10.4519 0.015%
N 1(2.99) 1(2.94) 2(5.88) 0(0.00)
214
918 20 - 30 U 2(5.88) 3(8.82) 1(2.99) 0 (0.00) 6.540 0.673
918 31 - 40 U 5(14.71) 4(11.76) 3(8.82) 1(2.94)
918 41 - 50 U 6 (17.65) 1(2.94) 4(11.76) 2(5.88)
918 51 - 60 U 0 (0.00) 1(2.94) 1(2.94) 0 (0.00)
A0TUATN
Tdn 3(8.82) 5(14.71) 2 (5.88) 2 (5.88) 8.9805 0.175
dusa 7 (20.59) 4(11.76) 7 (20.59) 1(2.94)
VRRERN 3(8.82) 0 (0.00) 0(0.00) 0 (0.00)
i
50 — 59 Alansu 4(11.76) 4(11.76) 1(2.94) 0 (0.00) 12.3959 0.192
60 — 69 Alansu 3(8.82) 5(14.71) 7 (20.59) 2 (5.88)
70 - 79 Alansu 5(14.71) 0 (0.00) 1(2.94) 1(2.94)
80 Alan3a Tuly 1(2.94) 0(0.00) 0 (0.00) 0 (0.00)
daugs
150 — 15 WuALUAT 3(8.82) 0 (0.00) 0 (0.00) 1(2.94) 10.8813 0.092
160 — 169 L@UALLAT 9 (26.47) 4 (11.76) 6 (17.65) 2 (5.88)
170 - 179 LwuUALAT 1(2.94) 5(14.71) 3(8.82) 0 (0.00)
180 wuRwAsIUlY 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
BMI
Yweinsnannes; 0 (0.00) 1(2.94) 0 (0.00) 0 (0.00) 13.1148 0.041*
Un#l audu 6 (17.65) 8 (23.53) 8 (23.53) 1(2.94)
YoiniAu 7 (20.59) 0 (0.00) 1(2.98) 2 (5.89)
YoiniAu 7 (20.59) 0 (0.00) 1(2.98) 2 (5.89)
A1589NN189N1Y
Dudszdmniu 1(2.94) 1(2.94) 0 (0.00) 1(2.94) 3.9604 0.682
Huunands 8(23.53) 514.71)  7(20.59) 1(2.94)
lapanmasne 4(11.76) 3(8.82) 2(5.88) 1(2.94)
*syaulpdIAy1eann < 0.05
a5l 7 mmﬁuﬁuéiwﬁﬁagamiﬁ’muuazmmiﬁmJﬂamﬁzuuimas'ml,azﬂﬁmLﬁa
. szauaudanldaune
Uady + X2 p-value
1 2 3 4
Uszaunsalineunistusaen
159 4(11.76) 5(14.71) 2 (5.88) 0 (0.00) 13.9414 0.304
6-10 3(8.82) 3(8.82) 2 (5.88) 1(2.94)
11-15 4(11.76) 0 (0.00) 3(8.82) 1(2.94)
Gl’]i']\'i‘ﬁ 7 mmﬁmﬂ’uéawdw%gamiﬁﬁmuuazmmﬁmﬂﬂamwzuﬂﬂiqéwLLazﬂé”mL‘Tja (GllE])
Uady szauaunliaunsy X2 p-value
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1 2 3 q
Uszaun1salvingIun1sausasn
16-20 0 (0.00) 1(2.94) 0 (0.00) 1(2.94)
21 Yl 2 (5.88) 0 (0.00) 2 (5.88) 0 (0.00)
Falaen v
8 3(8.82) 1(2.94) 1(2.94) 1(2.94) 1.3008 0.729
10.50 10 (29.41) 8 (23.53) 8 (23.53) 2 (5.88)
nafivihauiunistuse
on
1-2 0 (0.00) 1(2.94) 1(2.94) 0 (0.00) 2.8911 0.822
3-4 3(8.82) 1(2.94) 1(2.94) 1(2.94)
5-6 10(29.41) 7(20.59) 7(20.59) 2(5.88)

o o

*SyAUUIFIAUNI9EDG < 0.05

17

aiiUsnewa
ns¥ndndauinnieuazvuIauzsagn
nnmsiSsuliisudeyavunaiungssasniuan
1AsgIuresdndusaneldan nuivuiavesuiz
InesugnesnwuulifvwalngnitAinauazAidesidu
ndit 95 vesadsedldanulumansiu Inslanzanuni
yoau1zda (53 wa) funnnitanunirsazlnngsgaves
naufaeens (44 1) feUszanas 9 wu. FsonadsHarea
fundunsfenalifinsusulimnsaudugldssyana
og1slsAnu mnudnvesunzils (42 wa) uazANLges
windie (43 @31.) dauaenadeiudadiuvessianie wwu
ANENFUTLAzIEILaTIlAsoglutae 40-42 vy, 39
oglussiuiisosiuataslfogamnzan il doyadund
%Iﬁl,ﬁuﬁammﬁ’]ﬁ’z:gmaamiaaﬂLLUULmsﬁaﬁﬁW&juLLaz
annsauuliisenndestuglinuitenumainraieni
sy eruUszAnBawlumainunazanandes
sonsiinAulesdwideeinstaindosannnistaiiny
Junaunu

amuduazifiauiasnanie
NNSANYINNTATIITAR LT UL DU
ﬁqmsmaqwummmmmﬂimmuﬂﬂaaaumwum A
auaumaumiwmammLLmu,ﬂuumLaaaumamaammu
Z T,mEJmmmauaumauawammﬂu 0.60 m/s’ @oAARDY
ﬂUﬂ’]iﬂﬂ%}’]ﬂauMu’m1022)‘1/13Jﬂ”|5(ﬂ§’3§]1]'§ yiiuAlNY
Fuaziieunsanmeluninaudusasnedindeiuluaniu
UszneunsaimansUssansiuiansaainanuduariiiou
wisenelumihnudusaieauednludomianzie@ua
msﬁﬂmwudwmwﬁuazLﬁauméaqnqmﬁmmu Z du
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wuheuduazifteuiaseneaderintu 0.58 m/s e
farsanUisuiisuiuaininsgiu 15O 2631-1 (1997)*Y
wuhszdunisduasifewisanmeiininaudusosnlds
dufarnuduaziiouainiuigissagniiunnsgiuosay
100 GsannndasfunanisAnuifinTiaasunisdudaiu
Auduaziiouiainanisuazeinistanudsdiudislug
muAuATowonaLduuuduazouildlunuiaiuiids
Sufausdilutmianszunsatoegsen Inegidnsufosas
86.67 lasuduifassduanuduaziiioutiuuinsgiud
wugilay 2631-1 (1997)

AnuduRuSsTInsAuduafiau e anenazeINs
Anunfimsszuulaseinauasndnuile
AudTuSsEI I Ld AL ues s ey
omsAnUnimsszuulasssaendnuile ssduanuddn
Tlaunevessyuulasssuaznduiievemidnaudusaen
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Abstract
This study employed a cross-sectional survey research design to assess ergonomic risks among 41 truck drivers
from a logistics company in Pathum Thani Province. The study aimed to evaluate ergonomic risk, mental workload,
and musculoskeletal discomfort among these drivers. Data collection instruments included a personal information
questionnaire, the Self Ergonomic Risk Factor Assessment (SERFA), and the Musculoskeletal Severity and Frequency

Questionnaire (MSFQ). The SERFA and MSFQ results were integrated into a matrix to assess the risk of musculoskeletal
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disorders, considering both probability (ergonomic risk level) and severity (perceived discomfort level). Additionally,
the Subjective Workload Index (SWI) was used to evaluate mental workload. The study findings indicate that the
majority of the drivers were male, had over 10 years of driving experience, and worked more than 8 hours per day.
Over the past month, a significant portion of the drivers reported moderate to high levels of overall physical
discomfort, with the lower back being the most frequently reported area (48.78%), followed by the calves (34.15%),
feet and ankles (31.71%), and neck. The SERFA results revealed that most drivers (70.73%) were in the very high
ergonomic risk category, with the remaining (29.27%) in the high-risk category. Specifically, the neck (51.22%) and trunk
(51.22%) exhibited the highest risk levels. Overall health risk was also found to be very high for the majority of drivers.
Regarding workload-related stress, most drivers (60.00%) experienced moderate stress levels. The findings collectively
suggest that these truck drivers are facing high levels of ergonomic risk and stress. This highlights the critical need for

proactive management and appropriate preventative measures to mitigate long-term physical and mental health

issues within this occupational group.

Keyword: Truck drivers / Ergonomics / Musculoskeletal disorders / Stress levels
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Abstract

This study is semi-experimental research. It is done according to the one-group pretest-posttest design
research. The objectives were 1) to study the behavior, participation, responsibility, and interest in studying
environmental health courses, 2) to compare the pretest -and post-test scores based on the learning outcomes, and
3) to compare the learning outcomes between second-year students in the academic year 1/2024 and second-year
students in the academic year 1/2023 in the Occupational Health and Safety Program, Thaksin University. The study
period was 16 May 2024 — 31 October 2024. The sample used in this research was purposively selected, comprising
second-year students from the 2024 academic year of the Occupational Health and Safety Program at Thaksin
University. Forty-nine students took the environmental health course, using quality assurance tests from the standing
committee of the occupational health and safety course. Thaksin University Thaksin University The statistics used were
percentage, average, standard deviation, and t-test statistics. The results of the comparison of the pretest-posttest
scores showed that the scores related to learning outcomes CLO1, CLO3, and CLO5 showed an upward trend in the
academic year 1/2024 compared to those from the academic year 1/2023. Therefore, promoting active teaching and

learning management has increased student learning outcomes.
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