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52921120: MAIJOR: OCCUPATIONAL HEALTH AND SAFETY;

M.Sc. (OCCUPATIONAL HEALTH AND SAFETY)
KEYWORDS: WORK METHOD IMPROVEMENT/ RISK OF HAND AND ARM INJURIES/

OPERATORS IN A SURGICAL GLOVE FACTORY

SUPAPITCH WANO: WORK METHOD IMPROVEMENT FOR REDUCING THE

RISK OF HAND AND ARM INJURIES OF STRIP BOOTH OPERATORS IN A SURGICAL
GLOVE FACTORY RAYONG PROVINCE.
ADVISORY COMMITTEE: PARVENA MEEPRADIT, Dr.Ph., RUEPHUWAN CHANTRASA,

Ph.D. 80 P. 2012.

This study aims to improve the working methods to reduce the risk of hand
and arm injuries of the workers who pull the gloves out of the molds at the medical
surgical glove manufacturing. The design was the quasi-experimental design study.
The population was 165 workers who pulled out the gloves from the mold. The 117
samples were selected as simple random sampling. The two hands process chart and
Therblig were used to analysis working processes and the recommendation of ACGIH
was used to assess the hand and arm risks before and after work method was
improved by motion economy principle as the use of human body and participatory
ergonomics. The result found the awkward postures decreasing as transportation and
hold by two hands process chart significantly (p < 0.05). The searching, selection,
grasping, transport loaded and unavoidable delay also decreased by Therblig chart.
However, it had only the inspection was increased significantly (p < 0.05).
Additionally, the hand and arm risk level after methods improvement was also found
decreasing significantly (p < 0.05), caused the normalized peak force was decreased.
So the ways of motion economy and participatory ergonomics should be used to the
work method improvement that would reduce the risks of hand and arm injuries of the

workers.
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(a) Hand Activity Level, HAL
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time; no long pauses; exertion; exertion; exertion; continuous
regular or very slow frequent infrequent infrequent exertion,
exertions motions brief pauses pauses pauses difficulty
keeping up

(b) Normalized Peak Force

0 2 4 6 8 10
None Greatest
Imaginable

7WH 2-2 (a) 1ae (b) Visual analog scale dm5udseumal HAL uag Normalized Peak Force

fu1: William S. Marras and Waldemar Karwowski, 2006, pp. 41-43.
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i a A vV oW [V y v o t
0 Tuy39? HAL Taumidu 10 (10, 0) AIMWA 2-30 anudunUTsernIusIPegegavesiie

uag HAL aunseosuieludadamaniaatl
Normalized Peak Force < 70/9 -7 * HAL/9

1 v o dd ' Qs { . . . o
druanuFuRus R luigsiunsenai (Nonlinear Relationship) il 114
v Qy ) J d‘g Y 3 = a a (=)
FEUIUSHIGIgaas HAL ualuiitl TLV gnwanniu laelideyadeszninine liies

= a do Ao Y d’l Y 1 S| (=] a (Y ! @ o
W@Vl%gﬁ']u']ﬁﬂ@'ﬁll']EJW\Tﬂ‘]fumWUW@H“%@@&T%ﬂu&ﬂﬂlﬂuNa UANUNIINIT WUNITUITUIY

]
[

=1 dl 1 Qs % [-73 Q 4 1 Li (-7 g’l o 1
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Action Limit @luanumzii Tunnessdw liasIdinuszaua TLV vSeo1 lualspus

X g a a 1Y [
Action Limit FuilumsnszduldifaldsunsuFegnsusauis mstlnousy madhse s
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o/ Q U o g
MAOULDZZUN N 1DZN155AN15 1A TAET A1 Action Limit (AATUIA HAL uay
Qy d‘ o Y Qy a0 [ % ] d' =t [ % w
useilagege laenmimua lfusetiagegaliaumny 5 Tugae HAL fawndu 1 (1, 5) Tadd
1] S/ " [}
1ANL51TgIgaiinInY 0 Tuaas?l HAL Jawniny 10 (10, 0) #anIwdl 2-30 A1 Action

&

a = a d o
Limit @w1500Tuielusindiamansaal

Normalized Peak Force < 50/9 -5 * HAL/9
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8
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™ ~ | s
E 2 e
Z N \\~\

0

0 2 4 6 8 10

Hand Activity Level

y 2y A ¥ Y oA . ..
RN lduUnuaduUuasal TLV taziaulsEauaINnonl Action limit

MNA 23 szauaNUFsvoslionuAuuzuee ACGIH

41 William S. Marras and Waldemar Karwowski, 2006, pp. 41-44,
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auauldifia MSDs vasile doile uazuvudiurlate lumeassiudwaideyauans iy
e wazanusuFapresdeiielinnudnagmanmimaevesdeiie anudauoe
anusaaugn leadtumsinsananudilu HAL Tuthpiunmagnoy Tauldegdlu
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q



31

Werner et al. (2005 cited in William S. Marras and Waldemar Karwowski, 2006, pp.
° =4 1 1 ' @ o
41-45) ¥imsAnyINs DA UYees 1Mo muu lungumiinausiuau 501 Auan 4 1senu
A g o @ A a dd” ’ @ 1t
uaz 3 aoudszaeumsniduduinau ongawnte 5.4 3 asalfinuiminauliiens
A A 92 ' a Vet Ay VoA A v Y A '
w0415 vselanuian luawelinzuuuegh 2 vsotlosnudlooududeyanugiu ua
’ 1 v w 1 ) VoA Yo ]
enunzuuun NN in ldauelinwin 4 viouand nguaiuguwuNNASULRRY 2
Y 1 o 1 [ o
n3oteund usswesiliogegarhlndvieliauiu TLV w1 65% vesdwauminguas
Y ' ) £ A 2 ot @
iU 39% VBINFUAILAN (p = 0.01) USUIGIFARNIY (3.4 1fioUAY 2.9, p = 0.04)
v w ¢ A @ o an ' = = v ' @
ANuduiutod el ied Ay MeadAgnIeNUIE NI NRRUNAUBITIMBEIU DU LSS
v 1 9 d'
HageganuusIgegauazLsunievasill uazusigegatas ot oliomae
¥
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¥ ¥ A
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o T o t v : < [
@111 3 uaz HAL Jaunny 1 $en15AnE1909 Werner et al. (2005) uaaalfifiuiiiimaves
YoilohAnnalinauineItesiunisina CTS (William S. Marras and Waldemar Karwowski,
2006)
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2. msha1 TLV lszgnaley
2.1 vialadhaguoansiien TLV ves HAL 114
A ' ¥ ao ¥ a Y Yo Sq ya
2.1.1 Anssnnauiduiisnyazsennuaziniglduswazldnuaunlsile
4 1 & T v
ewludnuaz@eaniu awd 4 ¥ ludo i nieunnn
2.1.2 szyzna1vesnisnfion Inaile (Hand Activity Level ¥50 HAL) g
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¥ Y
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Y 1 1 o/ LY
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gedtifatrpudunuuazifateduyana a1 Action Limit adsgniunldIuldsunsngegn

2.1.7 1 TLV 25 15 lunsdssfiuusudrouasiauanueni
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s All =}
2.2 szaumsadon Inivesile
HAL 9neanuadu1ann Latko et al. (1997) uagiarsauiganuanud na1luns
A =] A ' =] & Y a A
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< ' A @ o & 0 Yy o
Latko et al. (1997) waraaliiiun HAL Snnuduinsesnslndgaduanuives
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Agent Committee TUNSWAILIAT19989 HAL Taefisunuduagsoun1syiney a1s194 2-7
[y ° A o g
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Thomas J. Armstrong H49A4Ua94191n ACGIH

@1519% 2-7 M5UTTVIMAT HAL 91nanudusinisaou inaile vieszeznan

QU o °
saznai g lunsduanmluseunsyihau

ANIAVDY 3zezIn) MIAUTNIN
mandenln 0-20%  20-40%  40-60%  60-80% 80-100%
0.12/s (0.09-0.18)  8.0s(5.66-11.31) 6 4 3 1 1
0.25/5 (0.18-0.35)  4.0s (2.83-5.66) 6 4 3 2 2
0.5/5(0.35-0.71)  2.0s (1.41-2.83) 6 5 5 4 3
1.0/5 (0.71-1.41)  1.0s (0.71-1.41) 7 6 5 5 4
2.0/s (1.41-2.83)  0.5s (0.35-0.71) 8 7 6 5 4

L3 as 1 a d V agq 1
neme: Aveeiauilsi 1d11nnuAMRLYES Thomas I. Armstrong i 19a1999 ACGIH

111: William S. Marras and Waldemar Karwowski, 2006, pp. 41-46.
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2.3 UFIAgNgAvUDIND
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FMIUIUVINANINA VL1

fmuald N = 487 au,e = 0.05 unumdmsane q asluaumsi 1) azld
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4. Usziiiuanudesueaiionuauuiives ACGIH
4.1 M3szyszAuazuUUMsnion Imavesilo (Hand Activity Level 150 HAL)
AzuuNYee HAL oglud9 0-10 Taeldasmsduranrwdlunmsoonuss
. =3 s 3 o 4 1V a a . <
(Exertion Frequency) v 31UIUATIN00NILTINDIUIN (Exertions/ s) 138 AUSIVBY
¥ A ' 3 a K % °
A13IRABH 1117 (Speed of Motion) HvH2eiiy JUNADMIBBNUTINTITBUMIIINU AT
A . 2 o Y as & o .
AUTNIN (Recovery Time) a1 18910 szeznavin lunilssounisviey (Rest Time)
¥ !
W13A2053020MIMun lunilesoun159191U (Rest and Work Time) gaiag 100 Tinaeidu

s o y o ¥ v Ay A ' A
Ll]f’)ilc]ﬁ«l@'l il'lﬂuuu?‘l’]\‘iﬂaﬁﬂTWHLQNWLWEJ‘U?’TI%J@']‘N\W] 3-3

Recovery Time (%) = Rest Time X 100

Rest Time + Work Time

A1519% 3-3 MSUTTUIUAT HAL 10A1URU09N15AA0U 117310 M5 oTzezm

ci EY A o
sazna g lunsauannluseumsiau

ANNAVDS szezIN MIANTMN
mamaewln 0-20%  20-40%  40-60% 60-80%  80-100%
0.12/5 (0.09-0.18)  8.0s (5.66-11.31) 6 4 3 1 1
0.25/s (0.18-0.35)  4.0s (2.83-5.66) 6 4 3 2 2
0.5/5(0.35-0.71)  2.0s (1.41-2.83) 6 5 5 4 3
1.0/ (0.71-1.41)  1.0s (0.71-1.41) 7 6 5 5 4
2.0/5(1.41-2.83)  0.55(0.35-0.71) 8 7 6 5 4

* 1 o ~ a <] V a6 1
vneme: mweadautlsi ldnnaufAaEuYeq Thomas J. Armstrong 1 15A1%84 ACGIH

301: William S. Marras and Waldemar Karwowski, 2006, pp. 41-46.
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913199 3-4 AZUUY HAL 4azdnyayMsnaou 1Miuodiie
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0 aaulngileagiuny lulimsesnuss
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5
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.
A 3 o v a & 1
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9
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AENIN

111 William S. Marras and Waldemar Karwowski, 2006, pp. 41-43.

42 M3IYsTAUAZIUNMAIgIgavBIlla (Normalized Peak Force #3@ NPF)
AZUUUYDY NPF 9g1um4 0-10 Tae 1935 msdunamsviauveanquaiedis
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A1519% 3-5 sEAUAZUUL NPF OIS IAgIaavesiie

ALY NPF 539gIgAvR e
0 Taifin1soonuss
0.5 oonusslounnfign (aansadunald)
] apALsIBEIA
2 PONLTITRY
3 ponUIIthunag
4
5 9ONIUTIADUTIINN
6
7 POALTININ
8
9
10 ponusanniiga (Miefeunniige)

37: William S. Marras and Waldemar Karwowski, 2006, pp.41-43.
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Hand Activity Level
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WNTEJLWF:]: [EUNUAIUUUaBA TLV Lmzmuﬂszmumaﬂam Action limit

AN 3-1 STAUANUITEIUBIDAINALIULLUeY ACGIH

11; William S. Marras and Waldemar Karwowski, 2006, pp. 41-44.
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ACGIH: TLVg for Hand Activity

Job Amalyst Date
Left Right
Hand Activity Level (HAL)
{See scale below)
Normalized Peak Force (NPF)
(See table below)
Ratio= NPT /{10-HAL)
Determine Result =Ty [ ERIAN
TLV=078| ALwTLV [ | atwTLv [
AL =036 <AL [ <AL [
Hand Activity Level Raﬁng
0 2 4 i) 8 10
Hands idle Consistent Slow steady Steady motion/  Rapid steady Fapid steady
most of tha CORSTECRONS mphonfexsr- exertion; mofioniener- moton/
fime; no iong pauses; or  Hons; frequant infrequent fions; wo difficulty
ragular very slow brisf pauses pauses regular pauses keeping up or
exsrtions motions contnuens
sxertion
Estimation of Normalized Peak Force for Hand Forces
AT Sublective Scale Moore-Garg Obsarver Scals NPF
Score | Verbal Anchor {Alternatrve Method)
0 0 | Nothing at all 0
5 0.5 | Extremely Weak | Barely Noticeable or Relaxed Effort 1.5
{Tust Noticeable)
10 1 | Very Weak 1
20 2 | Weak (Light) Naticeable or Definite Effort 2
30 3 | Moderate 3
40 4 Clvious Effort, But Unchanged Facial 4
_ Expression
30 5 | Strong (Heavy) 5
60 6 Substantial Effort with Changed Facial 6
70 7 | Very Strong Expression 7
30 3 s
90 9 | Uses Shoulder or Tmack for Foree g
160 10 | Extremelv Strong 10
{zlmozt maximum}
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