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KANOKPORN SANGTAWAN : ERGONOMIC IMPROVEMENT OF
MAIL SORTING WORKSTATION. THESIS ADVISOR : ASST.ROF.

PORNSIRI JONGKOL, Ph.D., 141 PP.

MAIL SORTING OPERATORS/MUSCULOSKELETAL PAIN/
DISCOMFORT/REPETITIVE WORK/RAPID UPPER LIMB ASSESEWT/

ERGONOMIC IMPROVE

Manual mail sorting is prolonged repetitive workihis task requires body
twisting and arm reaching and likely causes wojlrias or disorders. The objectives
of this research were to evaluate workload of rearting operators, and to improve
mail sorting workstation. Rapid Upper Limb Assesstn(RULA) was used to assess
workload of operators and questionnaire was useatketermine discomfort placed on
body segments. Then, mail sorting workstation wlasigned using ergonomics
approach. The experiment was conducted to evalimtedifference between the
present workstation and the newly designed oneemmd of working time and
workload of anterior and middle deltoid during msokting.

The results found that the RULA score was 5 mearingt the task
improvement was necessary. The result of questiom@analysis showed that 70% of
operators felt pain on shoulder and 50% of opesdtgt pain on wrist and lower back.
Time required when working with the newly designsdrkstation was 2 minutes
significantly less than that with the present weekisn. Muscle activity in anterior
deltoid required when sorting mails using the nedésigned workstation was 2%

MVC less than that using the present workstatiohenas the activity in



middle deltoid when sorting mails using the newhsigned workstation was 3%

MVC less than that using the present workstation.
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A.Arm and Wrist Analysis
Step 1 : Locate Upper Arm Position

+2
+1 ‘;h_- 2 H
P
o

¥
-15° to 45° -15 4150 10 45° +459 10 90° 90° +

Step 1 : a Adjust...

If shoulder is araised : +1;

If upper arm is abducted : +1; 9

If arm is supported or person is leaning : -1; Final Upper Arm Score =

317 3.16 M3lszudmr LAY (McAtamney and Corlett, 1993)

Yumoui 2 Ms1szludumianaudIual (Lower Arm) Idazuuuangl
= ? Ao " a v K o = A
11 3.17 azuuugagaluvuaeuiiiian ludu 3 azuuy uazaiunn lunuiniunngn 3.17
Y o Y o w
- ;umaha lviuvuaeununaisdidn
TRunazuumutn +1

Y A o = ' N A X A a
3 ﬂ']ﬂJﬂ']TV]'N']UL‘UENUlWﬁ‘l‘]Jﬂ THUNAIY Glﬂﬂi]ﬂﬂ&&uutwuﬂﬂ +1

Step 2 : Locate Lower Arm Position
+2
+1
L ; +2
- 60° to 100° 100°+
0° to 60°

Step 2 : a Adjust
If arm is working across midline of the body : +1;
If arm out to side of body : +1; Final Lower Arm Score =

31U 3.17 m3)sgmiudinr v aIua1 (Lower Arm) (McAtamney and Corlett, 1993)
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Yumouil 3 mssziiiudumisiouazdolio (Hand and Wrist) Tnehumz
audoile lunsegludnyuzase Tudese uaaslugid 3.18 Taezih 1 andredrdeiiol
msiinseazlinzunuaug 2 (Flexion) 11ag 3 (Extension) 91410

Y A o A a ~ Y A ..
- tiimshauinamsdiestoiieosn (Deviation)
aaaaslugy 3.18 lugih 4 vindrelduanazuuwingdn +1

Y o v R v =R ~
- uaammstunnazuuu luuuutunnagIUY Glugﬂ‘n 3.18

Step 3 : Locate Wrist Position

+1

R

0° to 15°

Step 3 : a Adjust...
If wrist is bent from the midline : +1; Final Wrist Score =

519 3.18 msszliudwmiislionaz Ueilo (Hand and Wrist) (McAtamney and Corlett, 1993)

) a a A Y A . . o Y A '
VUADUN 4 ﬂTﬁﬂﬁzLﬂJUﬂ'ﬁUﬂsUﬁlllﬂ (Wrist Twist) mmzmmum@n@'luﬂ’ﬁ
Y A 9y A Y < 2 dyd 1 1 a
vyu oimanyudeioIiazuuwilu +1 azuuugegaluduaeuiilian lumu 2 azuuu uaz

o 1 d @ v
tiimsvhauinyudeiionnneuga Tazuuwilu +2 udriuinazuunlugl 3.19

Step 4 : Locate Wrist Position

If wrist is twisted mainly in mid - range : +1;
If twist at or near end of twisting range = 2 Twist Score =

319 3.19 m3tlszidiumsiiadoeile (Wrist Twist) (McAtamney and Corlett, 1993)
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(4 = Y v R =
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WRIST POSTURE SCORE
UPPER LOWER 1 2 3 4

ARM ARM TWIST TWIST TWIST TWIST
1 2 1 2 1 2 1 2

1 1 2 2 2 2 3 3 3

1 2 2 2 2 2 3 3 3 3

3 2 3 3 3 3 3 4 | 4

1 2 3 3 3 3 4 4 5

2 2 3 3 3 3 3 4 4 5

3 3 4 4 4 4 4 5 5

1 3 3 4 4 4 4 5 5

3 2 3 4 4 4 4 4 5 5

3 4 4 4 4 4 5 5 5

1 4 4 4 4 4 5 5 5

4 2 4 4 4 4 4 5 5 5

3 4 4 4 5 5 5 6 6

1 5 5 5 5 5 6 6 7

5 2 5 6 6 6 6 6 7 7

3 6 6 6 7 7 7 7 8

1 7 7 7 7 7 8 8 9

6 2 8 8 8 8 8 9 9 9

3 9 9 9 9 9 9 9 9

4 2 4
517 3.20 msuagimanzuuuTuaeUN 1 594 (McAtamney and Corlett, 1993)
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Step 5 : Look - up Posture Score in Table

Use values from steps 1 2 3 and 4 to locate Posture Score in table
Posture Score =

319 3.21 agUwanindunoui 1 53 4 (McAtamney and Corlett, 1993)

v M
(4 =

F
Yumouil 6 Uszdiuszaumslsusandmdiolumsiaon azuuugegaly
g-ll daj = L=
Yunouil a1 linu 2 aziuu
9y o [ 1 =y 9 9 dal a
- MimsminusInanlanyarmMs MUIINNaINHsLuUaRe
! 5 Y 3 Y dil 1 A ' =
U U5 s e laons anauiienaiioauiun 1 W
1 I
T laazuunily +1
Y o Id g = A [ [
- dmsmauwithuua q Tastimaadeu lvinau liadumn
a 1 g’; 1 s A 1 Y A a
AUNI 4 ATINOUINHIBVINNI IHUINALLUUALDN

) o & =
- Lmzﬂmﬂﬂclmmmnmngﬂw 3.22

Step 6 : Add Muscle Use Score

If posture mainly static (i.e. held for longer than 1 minute) or;
If action repeatedly occurs 4 times per minute or more : +1 Muscle Use Score =

] k4
319 3.22 dszitiuszaumsldussnduniie lumsihauvesngu A

U

(McAtamney and Corlett, 1993)
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9 [ 1 a o A A Y 3’;
- ONIENUBYILHIN 2 - 101 lansy DorIe lHusII 4 A3
I
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9 [l 1 a v A A 9
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waouian llunee o viselins 1Fusshinuainaieds
< I
520151 Idazuuwilu 3

- udniuinaguuulugali 3.23

Step 7 : Add Force/load Score

If load less than 2 kg (intermittent) : +0;

If 2 kg to 10 kg (intermittent) : +1;

If 2 kg to 10 kg (static or repeated) : +2;

If more than 10 kg load or repeated or shock : +3 Posture Score =

31U 3.23 UseliumsznunmhNseuNMveINgu A (McAtamney and Corlett, 1993)

g.’l Y a 4

Yumouil 8 d31lwanzuuun1sinTIzRIeUNLAziD SIUNAAZLUUIIN
9 ' s Y ' v
dunoui 5897 Blutuaontl Taotudinazuuu 1 lunuiniuiingl 3.24 e ldidlaaise

1 Y 1
Tumsdszliunasiususemediuinmae luduaoun 16 ao 'l

Step 8 : Find Row in Table C

The completed score from the Arm/wrist
Analysis in used to find the row on Table C Final Wrist and Arm Score =

{ a Jd
317 3.24 agwanzuuUMTAATIZHYDILUUIAZIID (McAtamney and Corlett, 1993)
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A3

2.’1 d’ a d = [ =t
VUADUN 9 NTAATIZHINMNIVDIATHEUAZAD (Neck) ATl
[l [ I
- SyuAuegszrae 0 - 10 oaen Tdazuuudly 1
[l [ I
- fyuduegszrag 10 - 20 e Idazuuwdlu 2
1 3 I
BAUNN1 20 3 Yl Iazuunilu 3
I
manedsye Idazuunilu 4
- tIimsnyu (Twis) Asvzade 1dazuuumudn +1
- mIesdsye lidude Wazuuiudn +1
g-ll dal =S 1 1Ta
- azuuugege luvuaeuil vxiia lumu 6 azuuu

- udaiuiinnalunuiuiinlugil 3.25

B.Neck Trunk and Leg Analysis
Step 9 : Locate Neck Position
0° to 10° 1010 20°  20°+ poi . eess, . .
E Y g s, Inextension
+1 +2 3 4
- |

Step 9 : a Adjust...

= Final Neck Score If neck is twisted : +1; If neck is side - bending : +1

51071 3.25 MITNTZHNINIVBRTYZLIAZAB (Neck) (McAtamney and Corlett, 1993)

2_’, Y a d o 1 o w [ ¢
mumﬂuﬁ 10 MIUATIZHAULMUIVDIAIND (Trunk) ?’Nﬁ
o w ' o A% A A A =~ <
- mmma‘ﬂgiuaﬂymzwmmﬂmaﬂu nIo Gluﬂimmim

@

= a o T oaaA = 1a 9 <3|
UN ﬂW\‘lﬁﬁNiUf)ﬁlNﬂ“lflialiJLﬂﬁthJlﬂu -20 997N 1ﬂﬂzxtuuxﬂu 1

(3

T U@ unhse g 1 - 20 eeen Wdazuuwilu 2

1
Do
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Step 10 : Locate Trunk Position

4 0° to 10° 0% to 20°

Lalso it ) o . 20° to 60°
trunk is f"d *, e - -

» +1 v K

well Y . a \ e
L Standing ; i i Ta
supported % I AL
erect -
while seated ‘,ll -
ted
2 if not serle
h 200 +4

Step 10 : a Adjust...
If neck is twisted : +1; If neck is side - bending: +1

= Final Trunk Score

51/ 3.26 MITATIZHAMMUVITIAD (Trunk) (McAtamney and Corlett, 1993)

Yumoudl 11 M3lszdumimevesvinaziil (Legs) laonzunugagalu
?z‘z dy L= 1 [ Y Y d’l d‘d
duaeuillumu 2 azuun wegludnvazdugadnovn Tasmiasoneununing
@ I 1 ' ¥ o ' a3 @
599508 MWazuuwilu 1 uad liaugansenusosiuhn g Idaguuwiu 2 udniuiin

v R A
gunulunuiunngln 3.27

Step 11 : Legs
If leg and feel supported and balanced : +1
Ifnot : +2

= Leg Score

19 3.27 msdsziiummavesvazii (Legs) (McAtamney and Corlett, 1993)

g.’l d’ ' o ) = 9y v =
Yumouil 12 agilwaniniamsihaunniuaoui 9 - 11 Taeldmsa@agilh
< ' o w { ) 4
3.28) Wumsaginanimvesdsyzdina viazh Taolddeyan Idonduaeun 9 10 uaz 11

a2 [ o Ay v o R =] A
11an319 B (As31) 3.28) nagihazuuui laanase B tuinluwuuiuinlugia 3.29
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Trunk Posture Score
1 2 3 4 5 6
Legs Legs Legs Legs Legs Legs
Neck 1 1 2 1 2 1 1 2
1 1 2 3 3 4 5 7 7
2 2 2 3 4 5 5 7 7
3 3 3 4 4 5 5 7 7
4 5 5 6 6 7 7 8 8
5 7 7 7 7 8 8 8 8
6 8 8 8 8 8 8 9 9

317 3.28 MauaaImsagUHanINIIveIRTHE A7 Vuazh

(McAtamney and Corlett, 1993)

= Posture B Score

Step 12 : Look - up Posture Score in Table B
Use values from step 8 9 and 10 to locate Posture Score in
Table B

517 3.29 agilwanimavesisyrd1da vzl (McAtamney and Corlett, 1993)
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Step 13 : Add Muscle Use Score
If posture mainly static or;
If action 4/minute or more : +1

= Muscle Use Score

(Z

v 2
517 3.30 Ysziuszaums 151N AoV IRTHL AR VI

U

(McAtamney and Corlett, 1993)
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Wazuuuilu 1
- mszunlFuaA1TEe 2 - 10 A lansy PBAUIWVVADA
a 3 g°; I
niomnauus lunTdazuuuiu 2
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Wionat 1uies « ¥1508n1T0DNUTIDE19TIALT?
4
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Y o K o = =
- Llﬂ’lﬂuﬂﬂﬂ%lluuﬁlulL‘]J‘]J‘Uu‘V]ﬂE‘]J‘V] 3.31

Step 14 : Add Force/load Score

If load less than 2 kg (intermittent) : +0;

If 2 kg to 10 kg (intermittent) : +1;

If 2 kg to 10 kg (static or repeated) : +2;

If more than 10 kg load or repeated or shock : +3

= Force/load Score

~ a @ 2 o w 9
:Jlﬂ”ﬂ 3.31 U52UTEAVNTLNUVDIATHE AB A1A VT LA

(McAtamney and Corlett, 1993)
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Step 15 : Find Column in Table C
The completed score from the Neck/Trunk and Leg
Analysis used to find the column on Chart C

= Final Neck Trunk and Leg Score

A a ot o W v
51U 3.32 a71lwadn 12T YE AB 6193 U1 LAz (McAtamney and Corlett, 1993)
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P 1
AzuuUagURanINTUABUN 15 (AD G189 V1)
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317 3.33 agiwaseAUAZILIYE RULA (McAtamney and Corlett, 1993)
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332 Mmedamsiszdivgls RULA
Funeun 1 msszdiudummisudinmny fosanludu g
Tavangalii 3.34 wuhisedmesudiuuuiimaenganinnd 90 e assamgald s 0n
c]’hﬂﬁaeumgﬂﬁ 335 dnfuaznun uunou savidy 4 udnhazu ldasonlunuuedu

A931/9 3.35
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(McAtamney and Corlett, 1993)
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A.Arm and Wrist Analysis
Step 1 : Locate Upper Arm Position

1 .‘- +2 )

I - \1
-15° 0 -159 o o ! 0 0
to 45 +15° t0 45 +45° 10 90

Step 1 : a Adjust...

If shoulder is araised : +1;

If upper arm is abducted : +1;
If arm is supported or person is leaning : -1; Final Upper Arm Score{ 4

317 3.35 Mlszudmr i avua I DY (McAtamney and Corlett, 1993)

Tupoun 2 MslsziiudumualudIuany 1ngUn 3.36 WUNTZTAUVDS
pyudvanAdTeglutuIszAUYMz 100 09fNIANINLLIAY ATemgURTwIndeiielugl
1 3.37 azuuwming 2 uaznuNuazhinuiing lvduumennunatsdids asgil 3.36 31/
Y A a = Y Y o v Yy 9 A 2q9 A a
auunile uazimabewvy ldudieda gl 3.36 Audneile e ldunazuwmudn

o & ? dyi Vv Yo J o A
+1 muuﬂmuuiumu@muumrmfm 3 ummﬂzuuu"lﬂﬂiaﬂclmmuwmumgﬂﬂ 3.37
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(McAtamney and Corlett, 1993)
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Step 2 : Locate Lower Arm Position

@ ““.‘:)
i% \+1 +,l/
f

1]
- 60° to 100° 100°+
0° to 60°

Step 2 : a Adjust...
If arm is working across midline of the body : +1;
If arm out to side of body : +1; Final Lower Arm Score =

3191 3.37 MmslszdiudumuayuaIua1s (McAtamney and Corlett, 1993)
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9y A =

Yuaeun 3 NMslsziuduvdalouazdoiio 310310 3.38 WUNVULIIUY

U

[ [ ] 9 £4
Joilplinsdasedeldnzunuaiugili 2 (Flexion) Tungai 3.39 azuunluduaeuiisumny
Y

2 azuuu udnhaguuulinsenlunuuvesy Tuziii 3.39

‘]Jﬁ 3.38 Llﬁﬂ\1ﬁ'ILLVI‘LN3Jﬂlm°’ﬂl’ﬂllf]"llOQW1!fN'I‘Ll%ﬂ!“’ﬂj‘]ﬂﬁﬂuﬂﬂuﬂﬂﬂﬂﬁﬂlﬂ

(McAtamney and Corlett, 1993)

Step 3 : Locate Wrist Position

150+ ‘/\.
o 0° 10 15° ! i

0° to 15°

15°+

Step 3 : a Adjust...
If wrist is bent from the midline : +1; Final Wrist Score =

517 3.39 msdszidiudumisilonazdoiio (McAtamney and Corlett, 1993)
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3.’1 d' a a Y A o a ua @ =\
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519 3.40

U

Step 4 : Locate Wrist Position

If wrist is twisted mainly in mid-range : +1;
If twist at or near end of twisting range = 2 Twist Score =

517 3.40 mstsziliumsiiadeile (McAtamney and Corlett, 1993)

v
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WRIST POSTURE SCORE
UPPER LOWER 1 2 3 4

ARM ARM TWIST TWIST TWIST TWIST
1 2 1 2 1 2 1 2

1 1 2 2 2 2 3 3 3

1 2 2 2 2 2 3 3 3 3

3 2 3 3 3 3 3 4 4

1 2 3 3 3 3 4 4 5

2 2 3 3 3 3 3 4 4 5

3 3 4 4 4 4 4 5 5

1 3 3 4 4 4 4 5 5

3 2 3 4 4 4 4 4 5 5

3 4 4 4 4 4 5 5 5

1 4 4 4 4 4 5 5 5

4 2 4 4 4 4 4 5 5 5

3 4 | 4 | (@] s 5 5 6 | 6

1 5 5 5 5 5 6 6 7

5 2 5 6 6 6 6 6 7 7

3 6 6 6 7 7 7 7 8

1 7 7 7 7 7 8 8 9

6 2 8 8 8 8 8 9 9 9

3 9 9 9 9 9 9 9 9

Step 5 : Look - up Posture Score in Table
Use values from steps 1 2 3 and 4 to locate Posture Score in table
Posture Score = 4

3

1

=
N

3.41 d3Uwa9InTUABUN 1 9 4 (McAtamney and Corlett, 1993)
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v =R

g dyﬁ 1w v =R =
guuuluTUAOUHIUMINDY 1 AZLUUY uazuumimmuuumgﬂw 3.42

Step 6 : Add Muscle Use Score

If posture mainly static (i.e. held for longer than 1 minute) or;
If action repeatedly occurs 4 times per minute or more : +1 Muscle Use Score =| 1

d' a [ 9 9 &’ o 1
51U 3.42 Usziiuszaums lgussndiie lumsihanuvesngy A

(McAtamney and Corlett, 1993)

v v
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' o a ¥ v 9 ' a o 9 <3| Y o K =
nunMshauiiminitesnd 2 Alandy Tazuuwdy o udniunnazuunlugln 3.43

Step 7 : Add Force/load Score

If load less than 2 kg (intermittent) : +0;
If 2 kg to 10 kg (intermittent) : +1;

If 2 kg to 10 kg (static or repeated) : +2;
If more than 10 kg load or repeated or shock : +3 Posture Score = 0

~ a ~ o A 9 A %’ v AA A o '
q31‘]J°Vl 3.43 ‘1J33HJUﬂ13$<ﬂu1’ﬁ’nﬂ13$<ﬂuﬂ1ﬂlli\‘l“VlblGIfﬂﬁ’E]u"lﬂuﬂﬂﬂﬂﬂV]"IGUﬂ\‘]ﬂQN A

(McAtamney and Corlett, 1993)
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Step 8 : Find Row in Table C

The completed score from the Arm/wrist
Analysis in used to find the row on Table C Final Wrist and Arm Score = 7

. a d
317 3.44 agmanzuuUMINATIEHYDLVUIAZIID (McAtamney and Corlett, 1993)
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(McAtamney and Corlett, 1993)



53

B.Neck Trunk and Leg Analysis
Step 9 : Locate Neck Position

0° to 10° 10 t0 20°  20°+ ,, — i
. &7, Inextension

” 2 +3 +4

Step 9 : a Adjust...
If neck is twisted : +1; If neck is side - bending : +1

5 = Final Neck Score

{ a d
37 3.46 M3IAATILHMNNVOIATHELAZAD (McAtamney and Corlett, 1993)
o a a d o ' o w A o w 9
Yumeun 10 115 ATIzRmLnIvesdIal 91n31h 3.47 draaTidu 'l
1 . ! < o
MUNTNIZNI 1 - 20 03N augliaesondneievesgl 3.48 Tdazuuwilu 2 dhnguun

Tnsenlunnuvlesulugii 3.48

37 3.47 ugaahunisvesdiiiveantinnuvazlfinnuAausnIATINY

QU

(McAtamney and Corlett, 1993)
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Step 10 : Locate Trunk Position
. 0° to 10° 0° to 20°
Talso it ) 20° 10 60°
trunk is ‘-" — = ——
+1 ;
I U R AR R A R
we \1 Standing \‘. - T
supported % erect Y 04
while seated * =
2if not ) seated
! -20° 4
Step 10 : a Adjust...
If neck is twisted : +1; If neck is side - bending: +1
2 = Final Trunk Score

A a d o ] o w
gﬂ‘lfl 3.48 MIAATIEUAUYUIVDIAINI (McAtamney and Corlett, 1993)

Yumoun 11 Mmslsziiuvmmavesvazih Tasvmzalfiiaanuasgil 3.49
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v =R

o R A
uumﬂﬂzuuuclmmuuuwﬂgﬂm 3.50

3191 3.49 weraamimevesy wazhve s YAz iROuANIEN ALY

(McAtamney and Corlett, 1993)
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= Leg Score

If leg and feel supported and balanced : +1

Step 11 : Legs

If not : +2

v
U

319 3.50 m3lszidiunmsvesv izl (McAtamney and Corlett, 1993)
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11 A0 Neck = 5 Trunk = 2 11ag Leg = 1 Azuuy 11aa131a uazihnzuuui 1danmss e 7

o =R v R P
azuuy Tunn luwuiiunnlugaln 3.51

Trunk Posture Score
1 2 3 4 5 6
Neck
Legs Legs Legs Legs Legs Legs
1 2 1 1 2 1 1 2
1 1 3 2 3 4 5 7 7
2 2 3 2 4 5 5 7 7
3 3 3 3 4 5 5 7 7
4 5 5 5 6 7 7 8 8
s 111D 7 | 8 | s s | 8
6 8 8 8 8 8 8 9 9
Step 12 : Look - up Posture Score in Table B
Use values from step 8 9 and 10 to locate Posture Score in
7 Table B
= Posture B Score

3

1% 3.51 agilwammevesisyzd1ds 41 uazii1 (McAtamney and Corlett, 1993)
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Step 13 : Add Muscle Use Score
If posture mainly static or;
If action 4/minute or more : +1

1 = Muscle Use Score

v 9
51 3.52 Usziiuszauns lFusenduilouosasezd1da 11 tazii

(McAtamney and Corlett, 1993)
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9 1

Hanioon?
Step 14 : Add Force/load Score
If load less than 2 kg (intermittent) : +0;
If 2 kg to 10 kg (intermittent) : +1;
If 2 kg to 10 kg (static or repeated) : +2;
If more than 10 kg load or repeated or shock : +3
0 = Force/load Score

319 3.53 sziliuszaumszuvesisyz A d16 11 1azi (McAtamney and Corlett, 1993)
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= Final Neck Trunk and Leg Score

Step 15 : Find Column in Table C
The completed score from the Neck/Trunk and Leg
Analysis used to find the column on Chart C

51/ 3.54 aUlmaTin Tz ATHE AD 1A U1 UazIM (McAtamney and Corlett, 1993)
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30 7.5 2.738 29 0.03 0.97
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ANAUNADDY 1 2 3 4 5 6 7 8 9 10
. M| o18% | 23 4 10 5 6 21 25 7 9
an1U :
T | 23 20 30 3 5 6 9 29 10 4
Meunaaes | 11 12 13 14 15 16 17 18 19 20
. 11 17 27 16 24 28 14 29 20 15 2
an1u :
Tnd | 27 25 22 16 19 13 11 1 21 18
MAUNAADY | 21 22 23 24 25 26 27 28 29 30
. 1 19 13 1 30 12 26 11 22 8 3
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v 7 28 2 14 8 26 12 15 17 24
wueme : daay lumseAenueIgNNATeU 151 HueiaY 18 ﬁaé’gﬂmﬁawmﬂmmﬁ 18
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6)

1390 3 ﬂ%”ay’m‘ﬂmmu Average online (SAVING FORM >
AVER. ONLINE)

A28 1000 Hz (SAMPLING RATE > 1000 Hz)

UIUFDIT YYD 2 ¥99 (NUMBER OF CHANNEL> 2)
ANVYVDINUIBANUTINNY 1 MB (RAM CARD SIZE > IMB)
msnieToudoyald FIBER OPTIC TRANSFER (UNLOAD >
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(TRANSFER RATE > 14400 BAUD)



77

4 F2
ﬂ’]ﬁ?ﬂﬂ’]ﬁg\‘nu[’u@\‘]ﬂgqulﬁ@ Glu\‘]’]U'Jﬁ]ﬂﬁﬁTﬂ’]ﬁ'Jﬂﬂ’]§$Q1um@Q
vy X & A y A gy & ¢ Y, a
NATULIUDNINUA 2 G];ﬂ ﬂ@ﬂa’]l]luﬂm@\?ﬂaqulu@lﬂaﬂﬂﬂﬂijﬂﬂu’]llﬁgﬂéﬂﬂaqq Iﬂﬂﬂ’]ﬁﬁﬂ
F2
@LﬁﬂI‘VliﬂsU@Q@Wﬁ’]ﬁuﬂi@l’]uﬁWlquQﬂQﬁ

k4

a a a Jd a

- msaadan Insausnaunduilonanosayarit sz0zn135a9
1A ' o Y [
uwudan Insauduusnmuin laniniluszer 1/5 ¥9nnuen
9
' @ @ 1 <3|

pvuneuunlagaimniuuuInszgn Iniarimiadluszes 1/5
Y9INNWEIVOINTZYN In)ar3191nturia lva naasasgai 2

1 { 1 1 ng g-ll a 1
HAZAAUWUNTDINIIINUANLTNYTENIA 1 19 INUUAALRY

a = ' & 1 J 1 1 I
B1aA INTABNUHUY LG (LHUNT1IA) N19INADILHUMT T

1 1 % d’
JLEZMAUM ) AU 310N 5.2

Incis, sterni jugul

Acromion

Central lead point

Lead line

1 o 1 a a a y J .
519 5.2 naasdwrismsandaa Insausnundwiiomanesayani1 (Niosh, 1992)



78

Y
a a a J a a

- msasdan Insausnunduiionanseaganais AadisaInsa
uruusnuY Travn Tasuruuuegrinlszaa % ve3a21ue17
v ] @ 1 = 1 v 1
HYBEUUY (ANNE1NNT NN Indsudadesten) 1inijualua
v H Yy
uaAIaaglN 3 wazununaesogrianInuHuIN sz 1 10

Y a a i : T -] 1
MNUUAADIAA TNTADNMAUH LY (UHUNTIIA) K19910 2 LHLUT

I 1 1 o
Wuszogniam o nu

leo

Acromion
B A SR T 4

Central lead point

Lead line

Epicon. Humerus lat.

{ o v a A a ¥ 4 .
qﬁ‘ﬂﬁ 53 Llﬁﬂ\‘lﬁnlﬂux‘lﬂ"ﬁ55]ﬂ'ﬁ')lﬁﬂIi’]ﬁﬂ‘ﬂiL'Jillﬂt%}TNLﬁﬂlﬂﬁﬂ@ﬂﬂﬂgﬂﬂaN (Niosh, 1992)



79

4
Llﬁgﬁﬂ'lﬁ?ﬂfnﬁﬂﬂﬂ?qqq@m@\‘]ﬂ'g?ulﬁ@ (MaximumVoluntary
. Yy A o A o v X A 9 & ¢
Contraction,; %MVC) Tﬂﬂﬁlcb'lﬂﬁ'f)\'l EMG 'Jﬂﬂaunlww'lﬂﬁ"luluﬂmmgﬂﬂﬁ'lulu@mﬂﬂ@ﬂﬂ'ﬁ')@ﬂ
] o v o ) £Y Y v I a =
Llﬁx‘]qq/(;fﬂ Iﬂﬁﬂﬂﬂ']ﬁ']ﬁmﬂiu\‘lﬂﬁﬂﬁﬁ NINLUY 90 BIAN Llﬂ'Jf]@ﬂlli\‘l@]']up\l'mﬁllﬂuﬂﬁ'] 5 3UIN

u

Aegn 5.4 udniufindoya

IINA

UIINA

;

ﬂﬁ@@ﬂuiﬂg]}nﬂ]ﬂﬂﬂ1ﬁ1ﬁﬂlﬂi

N

I

ﬂ1iﬂﬂﬂ!!iﬂﬁ11ﬂ]ﬂﬂﬂ1ﬁ1ﬁﬂ/ﬂi
\_/

JU# 5.4 mamsSamsnadagagaveanduiioinaness (Konrad, 2005)
523  WanINAGLd
HaMINAAEATENINATOLANNIANA IS LN NUAALINIAN DT
$agtuuazantiinuiivhnsdSulsalnidaomsidgnnagenianua 30 aw hmsda
wunaAnInus I 500 P17y Taviinanisnanesiena uazasyaunduidioveanduile
Haeayasutszneudiondiiiemanossyaniiunzyanaie naaadans i 5.3 5.4 Az

5.5 M9



A1519% 5.3 UdaIwan1snaaowInl luMsAALENIANIIY (‘Lﬂ‘ﬁ)

80

NAUNADDY 1 2 3 4 5 6 7 8 9 10
. M| 155 | 2122249 | 2013 | 245 | 21.49 | 29.15 | 21.47 | 22.16 | 25.06
an1u
T | 14.16 | 21.04 | 2023 | 1931 | 21.15 | 19.01 | 26.17 | 21.13 | 19.8 | 24.02
Meunaaee | 11 12 13 14 15 16 17 18 19 20
. 1M | 25.06 | 21.21 | 24.22 | 20.08 | 20.45 | 21.49 | 20.58 | 23.34 | 20.41 | 22.34
an1u
Tvidl | 24.02 | 1848 | 21.5 | 19.56 | 19.35 | 19.46 | 18.45 | 22.16 | 15.45 | 21.56
MAUNAaDY | 21 22 23 24 25 26 27 28 29 30
. M [ 21.08 | 2439 | 30.12 | 16.58 | 17.13 | 19.09 | 17.12 | 19.54 | 18.59 | 20.47
an1u
T | 185 | 24.06 | 23.12 | 1339 | 16.1 | 1857 | 15.36 | 16.34 | 17.03 | 19.01
G]"IiN‘ﬁ 5.4 Llﬁﬂﬂﬂﬁ$Q1umﬂﬁﬂé}1hLﬁﬂlﬂﬂﬂ@ﬁlﬁﬁ;ﬂ‘l’iﬁ? (%MVC)
ANAUNADDY 1 2 3 4 5 6 7 8 9 10
. M| 13.95 | 12.82 | 17.13 | 1938 | 1527 | 17.87 | 17.92 | 15.88 | 16.17 | 15.63
an1u
T | 1202 89715121733 | 133 | 587 | 1321459 | 10.49 | 14.42
Meunaany | 11 12 13 14 15 16 17 18 19 20
. M| 13.78 | 15.87 | 15.68 | 15.47 | 17.81 | 14.63 | 18.34 | 16.45 | 16.75 | 15.04
aD1u
Inu | 1276 | 923 | 9731|1525 | 1077 | 13.06 | 14.33 | 14.65 | 12.69 | 9.76
MAUNAADY | 21 22 23 24 25 26 27 28 29 30
. 1M | 19.52 | 25.41 | 28.87 | 20.87 | 16.19 | 14.49 | 13.77 | 19.87 | 1636 | 16.54
an1u
Tvid | 1532 | 1946 | 7.74 | 1843 | 9.05| 871279 162 |11.76 | 12.03
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GI"lﬁN“ﬁ 5.5 llﬁﬂ\‘]ﬂ?ﬂ"l3331um93ﬂ5}1ulﬁﬂlﬂaﬂﬂﬁlﬂﬂgﬂﬂa'l\‘] (%MVC)

MNAUNADDY 1 2 3 4 5 6 7 8 9 10
. M 1327 1196 | 1595 | 12.5 | 1239 | 1585 | 8.05 | 9.95 | 14.48 | 9.22
an1U :
Tvd | 1156 | 9.19 | 12.68 | 1075 | 11.06| 86| 582 | 887 | 935| 8.07
Meunaany | 11 12 13 14 15 16 17 18 19 20

M| 11.64 | 8.82|10.14 | 10.35 | 12.52 | 13.82 | 10.51 | 12.92 | 12.65 | 12.77

andl
Gh’m 7.69 5.59 7.89 9.18 6.6 | 10.46 7.88 | 10.39 | 10.84 7.39

MAUNAADY 21 22 23 24 25 26 27 28 29 30

i 17.67 | 1892 | 14.59 | 11.94 | 9.66 | 14.84 | 11.17 | 15.51 | 15.77 | 11.32

=\
a1

Tn 11.65 | 11.35 69| 823 | 697 |13.14| 874 | 13.06 | 9.58 | 10.04

@

M3199 5.6 ANde dadeuuuIATTIU MdDaANATeUN tazszaulsdAYNNaDa

o lumsAALeNIAKLY

N Mean StDev SE Mean
(N 30 21.38 3.23 0.59
113 30 19.35 2.99 0.55

Difference = mu (th) -mu (114 11')

Estimate for difference : 2.034

95%ClI for difference : (0.425, 3.642)

T - Test of difference = 0 (vs not =) : T - Value = 2.53 P - Value = 0.014 DF = 58

Both use Pooled StDev = 3.1125

10A15199 5.6 MINATDUANVUANAIVDIIAT WUNTDIHN UM TAURDUNINY

v
= 1

(=} | o =\ d‘ ~ Y A
21.38 YRET ﬁmmm‘mammﬂﬁ AURAYLNINY 19.35 UIN WorfSeuneuudIinu

v
LANAN 2.034 11T INNTNAAOUTRA t WLITA1 P - value = 0.014 AL rers H, Aoaaiiam

o (% (% v o

uAnANNUod e lYd Un ii AYUYaIn ‘Vl<0 025
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M319N 5.7 Amde daudeuuuiaigiu Madanaaeun tazszaulsdaynana

vy X v X % Y
ﬂ']ﬁ3\1']uﬂa11]luﬂm@Qﬂaqulu@lﬂaﬂaﬂﬂﬂéﬂﬂu']

N Mean StDev SE Mean
1 30 17.12 3.36 0.61
113 30 12.66 3.21 0.59

Difference = mu (!,fh) -mu (1143])

Estimate for difference : 4.461

95%ClI for difference : (2.762, 6.160)

T - Test of difference = 0 (vs not =) : T - Value = 5.26 P - Value =0.000 DF = 58

Both use Pooled StDev = 3.2869

v | ' ' 4 P
NATNN 5.7 ﬂ']i‘ﬂﬂf’f@‘llﬂ"J'IﬂJ!.mﬂG]N"U@Qﬂ'ImaEJﬂ']ﬁZQ'Iuﬂé}'IiJLﬁE]LﬂaW’E’JEJ@511@1419!}']
a

NUNTOIRNUMTAURANINY 17.12%MVC  aaduneenuvulviiauadsminu

12.66%MVC 13011f301ueutd1anuLanas 4.461%MVC 31NMINATDUTDA t WULA

o [ %

r o g’/ = a A = v % } = o o A 0o w A
P - value m-omuumﬂgmﬁ HOﬂafdmmmgmmwﬂuammufme UNTTAVUIAINYN <0.025

M13199 5.8 ANde dadeuuuIAIgIu MdDaNATeUN tazszaulsdAYyNNaDa

vy & y A ¢
ﬂ’]ﬁg\i']uﬂa'luluf]ﬂ]@\?ﬂﬁ’]ﬂlu@maﬂﬂﬂﬂijﬂﬂﬁ'm

N Mean StDev SE Mean
1 30 12.1 2.65 0.48
111 30 9.32 2.07 0.38

Difference = mu (!,fh) -mu (1143])

Estimate for difference : 3.387

95%ClI for difference : (2.159, 4.615)

T - Test of difference = 0 (vs not =) : T - Value = 5.52 P - Value = 0.000 DF = 58

Both use Pooled StDev = 2.3759
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RULA Employee Assessment Worksheet

Complete this worksheet following the step-by-step procedure below. Keep a copy in the employee's personnel folder for future reference.

A. Arm & Wrist Anclysis SCORES B. Neck, Trunk & Leg Analysis

Step 1: Locate Upper Arm Position Glode  ARRIE A S:epﬁi_l_.nti'::tig‘eﬁ Fosition
s Table A I 2 (s e
) 1 R 7 Bk
} # al.' () ) ; N T }l { r){ ‘I\)
v i tower oo P [ [ :“ \ I | |
il 4 e ; Y i P F | | 'I,
o hgang Je20 e roen 4 s BT _Iiu I .Ll.l ||J e
Step Ta: Adjust... . . ey o . Step sl.Aq.u;l...
ftsnodder s rased +1 = =Finial heck Score Ineck is twited: +1; Fneck & side-bending: +1
r zrmi cted: +1; 3 3[a]4fa ] .
i :l?r?:s erEp:ﬂed I‘:ur ;er;m is leaning: -1 1 .aria|l i 0" fo 107
NEREE x|z nmkis .
Stap 2: Lecate LowarArm Pesition / gl 22 | Bl \a:: ' QH
2 ! 2|3 |efefe .
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.L(é‘. e I\:}/"/ 3 / F JIR . el ‘.‘;i ssalind L
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) Ut 100+ S / / ] i
Step 2= Adjust... p / 3 |efa|afafs]els]s = Final 7mr§\€~_~o~ IFirurk & twsted +1: Finnk s sde-berding: +1
If anm 5 worting across midline of the body:+1; / / - . o ' 5 11:L
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R / / 3 efs]ef7 |77 : Hect [ 1
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1 wris: is sent from the midine: +1 Final Wrisl Scare= 2 (m|efe|=zfB|a|=|s 3 |3
Step 4: Wrist Twist S Y A B Y 2 =
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w
w

If wrst is twisted mainly in mid-range -1;

Wrisi Twist Score=

Step 13: Add Muscle Use Score

\ I pesture mainly static o
" = Muscle Lise Soore It GChon 4/manute or eone; +°

If bwist at or near snd of twisting range — 2 Ao |[e|=|s]|s[s]alalala]=]s]n

Step 5: Look-up Posture Score in Table A I:l \ I: Step 12: Look-up Posture Score in Table B
Use values from StEpS 1, 3 &4 w locate Posture Score In 1 Use valuzs Torr steps 5,9 & U to locate Fosture Score in
table A Posture Scors & = i’ \ = Posture B Scare Table O

Step 6: Add Musclz Use Score
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s 5 W
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Subject: Date: / /
Company: Department: Scorer:

FINAL SCORE: 1 or 2 = Acceptable; 3 or 4 investigate further: 5 or € investigate further and change soen; 7 investigate and change immediately
Source” McAtamney, L. & Corleit, o N (1993) RULA: a survey method jor the invesfiganon of work-related upper limb disorders, Applied Ergonomics, 24(2) $1-9%.
© Professor Alan Hzdge, Cornell University. Feb. 2001
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. _ 1 w A hl 1 1
H, : L =4, (tMNU Y30 LUUSNAN)

H: p,# p, (i v3e uandag)

mmsdutdumsnaass lagrihimsqudaun1snaass (Randomization) 1o 1#HYN

[

a =<

nageul lomamuneuiunazganadeyluunazd 19U NAaD (Experimental Unit) &9
Aravlumsie .1 919819 LAAIMEIRVIUUBIYINAFOUTINIY 30 AU dIMSUMITNATOD
9 1
30 A39VUADZHON 1Y (Treatment) ¥091998N13NAADY udAIHANINATBWIA1IUNIAA
y X y A ¢ v o
HENIAKNIY MITNUNAWHDVRINA L BIAANBEAAN T ILAzYANa1TuAIT NN B2 2.3

a J @ 4
agn.4 Llagllﬁﬂ\‘]wﬁﬂ'ﬁglﬂﬁ']g‘ﬂﬂ'ﬂllllﬂﬁﬂﬁ'Jul’)ﬁfluﬂ’]ﬁﬂﬂllﬂﬂﬁ]ﬂﬂll’]ﬂ mﬁzﬂmﬂﬁlmﬁ@

-4 J [ { o w
SU’E]Qﬂfgll'l‘lllﬁﬁ)mﬁ‘1/'Iﬂﬂﬂ‘ljﬂﬁﬁ?uﬁzijﬂﬂﬁﬁﬂﬂ@ﬂﬁﬁ‘ﬁ N5 N.6UATH.T AN

A1599 2.1 LAAIAIAUNTNANDY

ANAUNADDY 1 2 3 4 5 6 7 8 9 10

| 27(D)* | 172) | 3(1) | 92) [ 10(1) | 11(1) | 222) | 2(1) | 42) | 15(2)

AN ,
Tnu | 2702 | 170D | 32) | 9(D) | 10Q2) | 112) | 22(1) | 2(2) | 4(1) | 15(1)

[

NAUNAADI 11 12 13 14 15 16 17 18 19 20

1 13(2) | 19(1) | 6(1) | 28(2) | 26(2) | 23(2) | 20(1) | 29(2) | 25(1) | 16(2)

GRM]
Ty | 13(1) | 192) | 6(2) | 28(1) | 26(1) | 23(1) | 20(2) | 29(1) | 25(2) | 16(1)

MAUNAADY 21 22 23 24 25 26 27 28 29 30

1 12(2) | 5(2) | 21(1) | 7(2) | 30(2) | 14(1) | 1(2) | 18(1) | 8(2) |24(2)

ANl ,
Tau | 1200 | 5D [212) | 7(1) | 30(1) | 14(2) | 1(1) | 18(2) | 8(1) | 24(1)

vnome) - aaas lumssierminonudgnnade 15U vaneay 27 Avdgnnadeuriomad 18

Fgnnaaesduay 1 uaz (1) Ao Mudgnnadeusiinsnaaewaazitouly




A159N 0.2 UAAIHANTNAADIIA IUNTAALENIATINY (Lﬂ“ﬁ)
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[

NAUNAADI 1 2 3 4 5 6 7 8 9 10
- !fh 20.37 | 17.14 | 16.32 | 19.18 | 21.1 | 20.23 | 17.01 | 24.09 | 19.48 | 25.29
anil
Gh’m 17.4 | 1547 | 17.53 | 18.5 18.5 1 20.04 | 14.56 | 15.52 | 18.08 | 24.38
Meunaane | 11 12 13 14 15 16 17 18 19 20
. [ 1732 2218 | 17 | 1832 | 18.1 | 2048 | 22.34 | 17.33 | 17.48 | 17.54
aoil
T | 15.04 | 1959 | 1656 | 16.7 | 17.07 | 19.13 | 21.49 | 1631 | 1628 | 17.14
MeuNaane | 21 22 23 24 25 26 27 28 29 30
. M| 174 | 2456 | 17.38 | 21.05 | 22.54 | 2127 | 1822 | 225 | 20.01 | 18.47
ail
Inu | 1638 | 2127 | 15.43 | 1834 | 214 | 18.12 | 16.21 | 19.06 | 17.38 | 17.18
v F
A1319N 0.3 Lmﬂaﬂ15$qmmaaﬂﬁﬁmﬁamamﬂﬁmwﬁw (%MVC)
AMNAUNADDY 1 2 3 4 5 6 7 8 9 10
- !fh 19.6 | 15.18 | 19.83 | 19.58 | 13.84 | 15.68 | 14.88 | 19.24 | 18.22 | 17.05
ail
Gh’m 12.19 | 11.28 | 17.78 | 19.05 | 13.39 | 14.59 11.9 949 | 17.81 | 14.32
Meunaane | 11 12 13 14 15 16 17 18 19 20
. M| 1574 | 14.02 | 12.17 | 15.74 | 1735 | 1175 | 1526 | 12.9 | 26.92 | 17.07
aoil
Tvd | 12401095 | 725|11.15 | 1046 | 1028 | 6.8 | 11.88 | 26.07 | 15.63
MeuNaane | 21 22 23 24 25 26 27 28 29 30
- lfh 33.13 | 12.81 | 18.45 | 13.24 | 18.08 | 15.08 | 23.51 | 16.49 | 18.91 | 14.29
anil
Gh’m 27.74 | 12.32 | 17.17 | 11.35 | 16.97 | 10.05 | 12.87 | 8.84 | 18.05 | 11.65
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v ' Y &
A159% 0.4 Ll’dﬂ\‘lﬂ"lﬂﬁ$Q1u%ﬂﬁﬂ5}1mﬁ@ma1’l’ﬂﬁlﬂslgﬂﬂﬁN (%MVC)

ANAUNADDY 1 2 3 4 5 6 7 8 9 10

i 13.64 | 11.94 | 12.58 | 21.59 | 10.48 | 18.38 | 14.59 | 6.29 | 14.68 | 13.12

=\
ao1u

Tn 10.76 | 9.86 | 8.84 | 11.45| 549 | 11.89 | 10.34 | 597 | 8.19 | 7.84

MeUNead | 11 12 13 14 15 16 17 18 19 20

M| 14.62 | 17.7 | 1071 [ 1359 | 9.07 | 7.89 | 13.91 | 8.6 |12.13 | 7.64
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ABSTRACT: The musculoskeletal disorders have increased in tie last decades in Thailand (Social Securitv Qffice,
20008). Repetitive work and ergonomic deficiencies in design of tools and equipment have been recognized as risk
factors for these disorders (Putz-Andersson, 1988). The objective af this study was to assess the shoulder and back pain
in mail sorting operators. Thirty mail sorting operators participated in this studv. The mail sorting operators ' task was
evaluated by direct observation, guestionnaires application and Rapid Upper Limb Assessment Method (RULA). It was
Jornd that 73.1% of the operators reported shoulder discomfort whereas 36.5% of the operators reported back
discomfort. The results obtained from RULA indicated that postural mvestigation and changes were neaded soon. The
improvenrent of workstation is on progress.

Keywords: Mail Sorting Operators, Musculoskeletal pain, Repetitive work

1. INTRODUCTION

Manual mail sorting operations in many postal service centers accounted for approximately 50% of all
manual operations [1]. Although automatic machines have been used in a few postal service cenfers
Thailand, manual mail sortmg still plays an important role 1n mail delivery service.

Mail sorting requires repetitive movements mcluding shoulder flexion and extension and elbow
extension. It was reported that overuse of muscles led to muscle tissue damage [2].  Furthermore, frequent
arm elevations mvolving shoulder flexion or abduction of greater than 60 degrees were sigmificant factors m
shoulder and neck disorders [3]. Also. there are several studies that show the connection between the
discomfort felt by the operators and the repetition rate of shoulder’s movements in its different positions
[4.5]

Typical mail sorting task has been mvestigated by researchers. It has been shown that the mail sorting
task resulted mn an unacceptable level of static workload on deltoid, trapezius, and infraspinatus muscles [6].
Furthermore, sorting workstations were found to be oversized. The wmproper design of workstation led fo
discomfort and work stress complaints [1,7].

2. OBJECTIVES

1. To investigate percetved discomfort levels of mail sorting operators.
2. To evaluate the musculoskeletal loading in mail sorting task.

3. THE WORK PROCESS OF PRESENT WORKSTATION

The present research studied the operations of regular mail sorting at a postal center 1n Thailand. The
work process in the department of regular mail 15 shown in Figure 1.
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Figure I: Work process in the department of regular mail.

In the department of regular mail, the operators work for 6 hours in a day, starting from 6 pm. to 1 am.
with a rest break from 8 p.n1 to 9 p.m. The average sorting rate for each operator was approximately 1,300
mails per hour. A workstation of mail sorting operator consisted of a table and a wall unit. There were 2

types of workstation used mn thus department.

The wooden workstation 1s shown mm Figure 2 and its

dimensions are depicted in Figure 3. The metal workstation and 1ts dimensions are shown in Figures 4 and 5,

respectively.

-y

Figure 2: The wooden workstation.
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Figure 4: The metal workstation.
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The chairs used are illustrated in Figure 6. The operators sorted the mails from a bin at the center of
table and threw them to the appropriate table slot in the wall unit. Accessing the top slots placed strain on
the shoulders since it recogmized a reach over shoulder height across the work surface. When sorting was
complete, the mails were removed from each slot, wrapped and placed in bags for delivery.

5
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= i
-_;. . _.- - _- . . S .

! l 43 en
=G i L

f
o o e -
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"

3 oy

Front Side Front Side

Figure 6: The dimensions of chairs used.

4. METHOD
4.1 Subjects
Thirty mail sorting operators participated in this study. They were 22 males and 8 females. The

characteristics of the operators are shown mn Table 1.

Tabie I: The characteristics of mail sorting operators

Average Standard deviation
Ape (years) i WA0GE Y- 10.87
Body weight (kg) _ 6303 " - 13.59
Body height (cm) . le0g 28.87
Experience (vears) 8.1 883

4.2 The assessment of perceived discomfort

A questionnatre contained a diagram of human body. The diagram of human body showed 23 body
parts mcluding neck, upper shoulder. lower shoulder, upper arms. lower arms, elbows, upper back, nuddle
back, lower back, buttock, wrists, fingers. thighs. knees, legs, ankles, feet. toes, heels, head, eyes, ears, and
soles. The mail sorting operators were asked to identify the area of the diagram where they felt any pain and
rated it on a scale of 11 (0= no discomfort or pain, 5= moderate pain. and 10 = extreme pain).

4.3 The evaluation ef musculoskeletal loading using RULA

The working posture adopted by each subject was evaluated using RULA [4]. According to this
method, a score was computed for the posture of each body part. A score of 1 indicated the most neutral
posture, e.g. wrists in neutral position, arms by the sides. trunk and legs sitting and well supported. A score
of 4 indicated the worst position, e.g. shoulder flexion above 90° or flexion between 45° and 90° and
abduction. The individual scores for shoulder, elbow. and wrist were combined as score A and those for
neck, trunk and legs were included in score B. The score of muscle use and force exerted in working
position were then added to scores A and B to obtam score C and D, respectively.

Each combination of scores C and D (a number of 1-7), called grand score, implied the nsculoskeletal
loading associated with the subject’s posture (Table 2). In contrary, low grand scores of 1 or 2 was
considered as an acceptable posture. For the lugher scores, action is suggested as follows:

Further mvestigation and changes if required, for a grand score of 3 or 4,

Prompt investigation and changes for a grand score of 5 or 6,

Immediate mvestigation and changes for a grand score of 7.
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Table 2: The computation of RULA scare

!

Grand
Score

T

A | Upperamm
Lowerarm | —* Score A “l“ Muscle ‘—1—‘ Force ‘: Score C
Wrist
Wrist twist
B Neck
Trunk _"‘ Score B ‘—H Muscle ‘—|—‘ Force |:
Legs
5. RESULTS

3.1 The perceived discomfort level

The percentages of mail sorting operators who experienced discomfort in different body areas are shown
mn Table 3 and Figure 7. Of all operators, 26.9% showed no discomfort i lower shoulder area, whereas 23%
showed great pain and 61.1% showed different levels of pam in the same area. This result was expected
since mail sorting tasks requires excessive flexion and abduction of shoulders. It was observed that the
workstations were oversized for some operators, thus causing arm movements more uncomfortable. For the
lower back area, 63.5% of the operators had no discomfort. However, 26.6% rated the discomfort levels in a
range of 7 fo 10. This can be explained that some operators did not lean their backs against the backrests
during work. All subjects had no complaints of discomfort in the ankles, feet. toes, heels, head, eyes, ears,

and soles, since they worked 1n seated position.

Table 3: Percentages of different perceived discomfort levels.

Body pari Discomfort Level

o |1 | 2] 3 4 5 6 7| 8 9 | 10
Neck 834 33 67 | 33| 33
" Upper shoulders | 96.7° 33 |
‘Lowershoulders | 269 6.7 | 3.3 | 6.7 | 167 67 | 10 | 23
"Upperback | 734 6T 133 337733
"Upperarm IE 33 &1 | |7
" Middle back 70.1 133 33| 10 33
"Elbow IE 67 | 33 | 7
"Lower back 63.5 33 [ 33|33 33 (16733 |33
"Lowerarm 86.8" 33 B T T T T R o
‘Buttock 934 "33 33
‘Wrists 1767 67 | 33 | 33| 67 33
" Finger 1967 33
"Thighs 1801 33 337733
‘Knees 1967 33
"Legs 934 33 33
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Legs 6.6
Knees 33
Thighs 9.9
Finger 33
Wrists 23.3
Buttock 6.6
Lower arm 13.2
Lower back 36.5
~ Elbow 10
Middle back | 29.9
Upper arm 10
Upper back 26.6
Lower shoulders 731
Upper shoulders 33
Neck : 16.6 . . . %

0 100 20 30 40 50 60 TO BO 90 100

Figure 7: Percentages of subjects who had discomfort levels (1 -10).

3.2 Grand score

Based on the RULA method, score A was 6 whereas score B was 4. Muscle use and force exerted in
mail sortmg task were attributed a score of 0 and 0, and then added to scores A and B. The scores C and D
were 6 and 4. respecfively. The grand score obtamned was 6. This indicated that prompt investigation and
changes were needed. The redesign of workstation and improvement of work method would be used to
reduce the static load placed on the shoulders [1].

6. CONCLUSIONS

In conclusion, mail sorting tasks required great movement of shoulder and cause discomfort to most
operators. RULA evidenced that the posture adopted in the task was associated with a major risk of shoulder
pam. Ergonomic inferventions aiming at modifying the operafor’s workstation are recommended with a
view to assist helping musculoskeletal disorders.
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