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Abstract
This cross-sectional descriptive study aimed to assess the health risks of shoulder pain and shoulder
muscle fatigue by electromyography (EMG) measurement in electronic workers. Data were collected by using a

structured interview questionnaire, Musculoskeletal disorders Severity and Frequency Questionnaire (MSFQ), Rapid
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Upper Limb Assessment, and health risk assessment matrix for shoulder pain and EMG measurement. Data were
analyzed using descriptive statistics. The results of the study found that most workers had mild shoulder discomfort
(34.5%). The ergonomic risk level of the upper limb found that most workers were at the moderate risk level (39.9%).
The health risk level of shoulder pain found that workers were in the moderate to high risk (54.9%). The
electromyography (EMG) on the shoulder fatigue throughout 8 working hours, there was the higher fatigue level
(MF/Time slope) of the left shoulder (MF/Time slope = -1.250) compared to right shoulders (MF/Time slope = -0.998,
respectively). When considering the shoulder muscle fatigue according to the 4 levels of health risk on the shoulder
pain, it was found that the left shoulders muscle in the high and very high risk level showed higher fatigue (MF/time
slope = -1.961 and = -1.449, respectively) than those of the right shoulders muscle with high risk and very risk levels
(MF/time slope = -1.025 and = -1.092, respectively). According to this study of working postures in sitting and standing
positions, it was found that workers had higher fatigue in their left shoulder and sitting posture than their right shoulder
and standing posture. This is because of that workers move and work with their right side of upper limbs and shoulder
more frequently than the left side. From the results of this study, the data can be used as a guideline for monitoring
of shoulder pain by the health risk matrix and promoting the exercise among electronic workers with static working
posture.

Keywords: health risk matrix / electromyography (EMG) / fatigue / shoulder pain / electronic worker
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51.1 Hz., 47.5 Hz., kag 45.5 Hz. #ua16u d1uA MF 989
néwidieusnalluau Tnewdswinfu 55.9 Hz,, 55.8 Hz,,
56.5 Hz., 55.7 Hz.,54.9 Hz., 51.6 Hz., way 50.0 Hz.
auadsu defiansanaanudilusseznainisinuisy

1981 8.00 1.-17.00 . Tagsin1siatiaaansaus 9.00 .-
16.00 u. nuimtnnuianudvenaiiousinlwans
greuazrv21 (MF/time slope = - 1.250 wag - 0.998
AIUAIRAU)

dedmseieudveindunieuinaluddie
warlnarn Inedauismuseduanudssinuguninsens
Unlnaluninaundnuasdsenoududiudidnnsednd
wUafiu 4 s2du Ao mnudsin AudssUunats A
L?‘imqa LLasmwmﬁwqamm WU NAULAINAIVD
néudousnaluadeluusasseduaudss (MF/time
slope ANLALIAT = -0.654, Ununans = -0.395, g9 = -
1.961 wargauin = -1.449) LarnuANLdve e
Tndralunsaeszduanandss (MF/time slope Auides
Gi'ﬁ = -0.671, Yunany = -0.281, g9 = - 1.025 uargun
- -1.092) 379t 5

a | a ' v a . v A a | ' o a
A15199 5 A1ANNDNa1N (MF) wazAasaaie (MF/time slope) vesndmiileuinailvadnouazyin ulanmseduainandes
mugunmsensUInlnaveninanundauassznauiududidnnseiind (n=30)

Slope
SZAUAIN 9.00 10.00 12.00 13.00 14.00 15.00 16.00 9.00 -
e UM UM UM U1 U U U 16.00
UM
@1 (n=5)
419918 (Hz.) 51.6 53.6 53.5 50.8 51.8 48.6 49.4 -0.654
419921 (Hz.) 53.8 59.8 57.2 56 55.2 52.6 53 -0.671
dJrunang (n=7)
41918 (Hz.) 48.7 47.9 47.3 46.0 475 48 448 -0.395
419921 (Hz.) 52.4 52.6 53.1 53.0 52.7 50.6 51.3 -0.281
&4 (n=10)
41918 (Hz.) 56.5 54.9 53.4 56.4 515 46.1 447 -1.961
419971 (Hz.) 58.9 56.7 58.2 60.6 58.3 52.8 51.9 -1.025
gan (n=7)
419918 (Hz.) 56.4 55.8 54.0 57.1 55.7 49.7 46.4 -1.449
419971 (Hz.) 50.8 52.0 53.1 53.6 51.6 48.4 43.6 -1.092

Wadmsigaenuanveanandilausnaluadne
wazluavatunqundnaudnisiuasuiumiaausening
FUTUIY 26 AU TABLUITIRIA NG AT UG WU WETNIU
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fimnudrvesnanuiilolwadng (MF/time slope 29141 = -
0.538 Uazy9UNY = -1.631) uagWUANNAITOINALLE
luaunlugisung (MF/time slope = -1.600 ) $30151991 6
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A15°9% 6 A1ANANaNT (MF) wazArAuaLaay (MF/time slope) wasnansiiiouinaldvadonazin wusanandr-iy
veminuNanLazUszneududiudiannseindniin1sidsusiumisnuseninedu (n=26)

9.00 10.00 Slope 12.00 13.00 14.00 15.00 16.00 Slop
w1 Wi 9.00- N1 w1 Wi Wl wilinn 12.00-
10.00 16.00
U UM
gredhe 553 54.8 0538 530 54.8 53.0 49.1 47.7 -1.631
(Hz))
41991 55.7 56.7 1.077 56.7 57.4 56.0 52.2 51.3 -1.600
(Hz))

iledseviinmudveindnieusnalluadng
waglvaun Tunguminauivinuduvismifunaen 8
Falue nsviraudiviiniensvialurings $9uau 3 Au
WazyNau 31U 1 AU NUINTNUENININISINIUYN

slope vadne = -1.226 wagluavin = -1.036 auaIAv)
LAENUNIIULVIININITHIUTIIBUNUINTANA1VD §
nanilelnadronarinduan (MF/time slope lnadne = -
0.500 wazlndwin = -0.214 auansu) Famsnad 7

Jaflanuanvesnauiileluadiewazluavin (MF/time

A3 7 ANANANAN (MF) wazAIAuaRae (MF/time slope) Iaandnuiilousnadladnanazlnarin soaninamunas
wazUTENOUTUAIUBENNTBTNANYIN UL UANAaDR 8 T3lUIN159I91U Tvimenisyiauindasasyingu

9.00 10.00 12.00 13.00 14.00 15.00 16.00 Slop
YN WA wiiEnn walian walnn Wl waiEnn 12.00-
16.00
UINI
¥nile (n=3)
419¢18 (Hz.) 42.0 40.3 42.0 38.7 40.3 38.0 32.7 -1.226
419U (Hz.) 49.3 46.3 51.0 49.7 a7.7 46.0 41.0 -1.036
gy (n=1)
41318 (Hz.) 46.0 49.0 48.0 47.0 47.0 44.0 45.0 -0.500
419971 (Hz.) 42.0 41.0 40.0 40.0 41.0 39.0 41.0 -0.214
Auduwusvasaudssdiuguainsants - .
Uanluduazadulnfindraile (Electromyography : . : . : .
EMG) . ‘_?f—j——————:__f_
ANNALTUS S9N AR uAUA MEBNNS . o, :
Urnlvduavadulsiiinngnaifo wuin mwmﬁlmé’mqmmw T - . -

5 10
Health risk assessment on shoulder pain

Fited values  ® MF/time slope left shoulder

sonsuntvawazaauliiindluilafawd 9.00 w. -16.00 |

. fanuduiusuuuwdsunduiulussdviidlvadrewas Py oo 4.
Al 1 AnuduiussEninesuuuAER

guamsian1sUInlvauas MF/time slope vadlnadneg
(n=30)

navn Inediidulseansandunius (1) wihdu -0.088 way
-0.199 MUAINU AININT 1 wazn g 2

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July — December) 2023 page 52



2>

Nsasnmlannfouasduandon T 32 atuil 2 Weunsngnau — Sureu 2566 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 32 Number 2 (July — December) 2023

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 2 (July — December) 2023

5 10
Health risk assessment on shoulder

Fitted values ® MF/time slope right shoulder ‘

AN 2 ANMUAUNUSTEUINIATUUUAIUABIA U
guamsen1stinlvauar MF/time slope vadlwayin
(n=30)

dsduazaiusena

sziuanuidnliauieusianlvg 910 MSFQ
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syduesAud warguassaluntsiien wuin dndlvigy
wiineudszivanuidnliauiedndes Sevay 34.5
sesasunfeseauldidnliauie Sovay 304 uagszdu
AuiantiavieUiunans Segay 23.8 aeandesiu
msdnwilunidniugpaivnssudidnnsedndiinuin
wiinnudnlngiiszauanuinliaveuinalvaidnies
Sovaz 34.5  fawdidminaudanuidnliauiense
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g1 dunary vivmanisiauldmzan faiunsn
ﬁwiﬂéﬂawuﬁmﬂﬂaﬁuaaﬁzwna”’]mﬁat,l,asﬂix@ﬂu%aﬂ’;m

< v & 1y(16)
LLULLIIUBDINATULUBD AN LA

Uszifiuaanudeanieniseanandiionienis
Wauitlimunzay Tnedusereddiuuu

msUszfiupmudsmsnseans Tngld RULA
Tundnaundnuazsznaududiudidnnsedng wuin
wifnaudlngfsgduanudsmaniseaansly a
Feeszauil 2 Sosaz 39.9 sesasnie AuLdIsEauT 3
Sovaz 38.1 uazAuAeszaudl 4 Sevas 21.4 1lesan
Snwaznisvha dulngfnstnusuuiuanes
(static posture) ‘v‘fﬂﬁﬁmmLﬁaqqﬂﬂdﬁzﬁuﬁaaﬁulﬁ
WATNUEIAR I UIINNNINITENRIUAIUUN TR9AIUIABUYY
dudne warfinsedeulmuuudng Sedawaldiinniu
AnUnfvesenaRdIuuuYeIndnIy Jedenndoatu
nsfnwilunguniinauyseneviudiusnsudlutszine
wnads wutmneuiaudssenisemansaoniny
Aaunfaossensadiuuuly seeu 3-4 Seuay 73.7 Lay

o w a

wudauduTUsSIIUIneg it a1 Ay nsaifTE I

AnufinUnfvesszuunszgnuazndmiiodurimianis
vauliimnzan” wavaonndasfunaUssiduauides
nranrseatanstundnarululssugnainnisy
3udnnsefind nudrulngfisefuanudsmianise
mansluseud 3 Fsnusainarisuilam Sevag 47.5%9

amdssiuguamsanisuaniua

m’mL?%ENﬁmqsumwm'amiﬂ’mlmmﬁwﬁﬂmu
Biannsedind Aifansanananuidnliauisuinalg
(MSFQ) wazauldeesneniseenans (RULA) wuin d@au
Tngninanudisziuanndssiunasuaganudes Sos
8y 34.0 Wiy sedasnAeAudssge fouaz 16.0 T4
aenndosiunsinuluninaunseuiunsuandiudSamen
nseuinuImiinnuiisgiuaandssiuauniweglusedu
Audssituazuiunataniifu Sesay 44.9%7 wax
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Sidnnsedndiwudminnuisyduauidsmnaguaimn
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lé’dwmmLﬁaqﬁlﬁﬂﬁuawLﬁmmmnmiﬁwwuﬁ%miu
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aaulninganile

paulrind e usialndanunsansiatald
Inen1sld Electromyography (EMG) waga1115058yaIy
a1laeld w1s1dimes Median frequency (MF) N11A1S
UsziuAanuduniuseeginal (MF/time slope) Ssdien

1520 g9an1s@nYa

Judsavunntudiofinnugndiat ¢
Audrvesnaulniinduiovesing (Trapezius)
aaemaal 8 $aluen15ve WeRiesananuduaie
pasmns 8 $2luansTIY WU A1 MF/time slope U84
luadneuagluaudn winfdu -1.250 wag -0.998 MUEIRU 9y
diulgiranudweandilelwddne fanudrunnnin
A wendaiiolvaun
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AnudssfiuguamenIsUIaluanuIndinLdIves
néiieluadne (MF/time slope) asiimnududfisdudlos
mwm?imﬁqﬂﬁu LLazmmmﬁquaﬂdmﬁmLf‘jalméma
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