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ABSTRACT

Due to the high occurrence rate of musculoskeletal disorders(MSDs), many Korean companies adopted various assessment
tools to evaluate workers' musculoskeletal stress. Using the results of this evaluation, tasks were selected for improvements.
However, there are still many workers who complained of musculoskeletal stress of their tasks. Their tasks usually consist
of repetitive activities and a short rest cycle. This prompts a concern of reliability of the evaluation tools and especially
RULA. Thus in this study, OCRA(The Occupational Repetitive Action tool) was used to check whether RULA(Rapid
Upper Limb Assessment) evaluates workers' musculoskeletal stress reasonably well since OCRA has been known to be a
good evaluation tool for repetitive tasks and tasks with short recovery periods. The evaluation was conducted on 142 tasks.
It was found that 65 tasks showed higher action levels by OCRA than by RULA. However, 13 tasks showed the reversed
result and 64 tasks showed the same level regardless of the evaluation tool. It was concluded that either RULA or OCRA
alone cannot evaluate all types of tasks very well. It is suggested that OCRA needs to be used with RULA together for the
evaluations of musculoskeletal stress at workplaces where repetitive activities and short recovery periods exist.
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H# 1. OCRA Checklist Score

Checklist Score Exposure Level

=75 no exposure
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14.1~22.5 medium exposure
> 22.6 high exposure

el el A1gen sl 2

WS argste] AfelE

e B R A
}z‘s = RULA: ¥HHA,

2. A7

OCRA "< IEA technical committee on MSDs 9] &
el 71%3FaL 912w OCRA Index$} OCRA Checklist
o] F 7HA H7F Aoz 595 o] Slok. OCRA index 9}
OCRA Checklist®] 7} F3boll= vil-¢ Aol Am,
Axgo] & AL e (Stanton et al., 2005).

2 AgE Y AsAk AY 2H3A 1427 AdE
e & OCRA checklist®} RULAS ARE-3sRo] 7181310
o, &g AEs T AU 2T A =GR Fah
sl vln 24S Fskeith RULAE F5 a5 vl 1
F2] Action category =& action level® A|A]skaL At}
OCRA Checklist] - 577+2] Action levels #& -3}
2 AASFL ATH(E 1). OCRA Checklist®] Action level ¥}
RULA®] Action levelZt Hlae] # & $18 §-38F H717)%
o] oJu)g} 1427 374 EAAFNL] EAS npEoE sfo
OCRA Checklist®] #3t B7V1&E 471 o2 538
Stk ol ZI=¥ 3 v7]13 (2006) o] Aol A OWAS,
RULA, REBAZFS] 715248 vlwshy] $13 REBAS] F
3t WrEs 4N PR Eget A fAkeE W o)tk
Z, B o= OCRA Checklist action level 1, 2%
RULAZ] action level 1l “-g3h= 202 Fsto] A+
£ TR GE 3).

312 A7k, Hand gripell o8l #2378, wejeh = E 3. 2 7|¢o| Rat Bop|E
k= ZAEFe] 91o1t OCRAS —?‘ 2419l Cycle TimeW T F-8F(Score) %] (Action level)
3, AAAA, WA, SEAIR e thE BrkE S AN 1(K11) None necessary
3 IS (E 2). OCRA 2(11.1~14.0) May be necessary
3(14.1~22.5) Necessary soon
# 2. RULA, OCRAS 2 53 4(>22.5) Necessary NOW
T & Q9! 52 37t 1(1~2) None necessary
RULA ﬂoj‘i,“ﬂ jﬁj ;éyﬂ L RULA 2(3~4) May be necessary
ﬁu_};mg ’ E“%y %% action level 3(5~6) Necessary soon
3 AR PR 4(7) Necessary NOW
OCRA HEEA] ] 5 action level
35 A7k Hand Grip

], B Qe ) AFEA; Akl 1427 %9

& o= RULASH OCRA checklist®] ¥l #-4&
ol RULAY wHs melst] 482 ¢ JeAs A=

TERE(FAE F3hE A9AFE= S, B8 oY,
w5 o) o] thal] #|A18FH 2, OCRA checklist®} RULA
7] action level7te] A #4& 3319l o] E
gz xjol7b ek 2ol diside 2 719 H7kea

5 7re] /b6 A AAst,



526%, B43%, 2007. 11.30

AsSxE AFH0IA S OCRA Checklist2t RULA Ot Hlw 155

3. AL
3.1 OCRA Checklist2t RULA H|m

7} 298 OCRA checklist® RULAE o] 83 f3l=
F7t A= & 40l A EkItE OCRA Checklist action
level®] RULA action level Rt & A= AA 24 5
6571 2 (45.77%) ], RULA action level®] OCRA
Checklist action level EE} & A= 1370 A4 9.15%)
o]l o wUsHA Bk 2L 6470 291 (45.07%) o1,
OCRA Checklist”} RULA® ¥]8l 36.62% =4 37}skh=
Ao ® JERTHGER 5).

¥ 4. OCRA Checklist, RULA E7r21tel of

T OCRA RULA =5 d=(FaA5e
29 1 3 2 4
4] 2 2 2 2
= 3 3 2 1
2 4 2 3 2
2] 141 3 2 3
9] 142 3 2 4
7 3t 2.56 2.18 2.49
= Axt 0.63 0.52 0.89
E 5. OCRA Checklist, RULA B} H| 1l
TH  OCRA>RULA  RULA>OCRA  OCRA=RULA
N 65 13 64
k= 45.77% 9.15% 45.07%

T 71z vl Ay 13 1ol B nlel o] RULA
7F OCRA checklistel] Bl8l ka0 2 s}4g7leh= 210
2 Yl o]2fst @42 level 39141 OCRA Checklist
7} =7 #7Fsh v]&o] =31, RULAVE level 45 H71sk A}
o] gli= AlelA FEIA A YEbstTh

OCRA ChecKlist action level®] RULA action level X
= 7 6571 2] FHiE Al ®atth OCRA
Checklist 77 2.98, RULA 3+ 1.91% vepon, 29
o] FEE AT BtS wl o] opAEe v fAEka
om, Folu sle, v o] AALHE A fAekaL
glo}, AAZAAZF EQk ki wl E7lekS o] fdfo] HE
& wmAoR 2Yshe A9l UeEtH(1Y 2).

Y 5 HOCRA BRULA O =S A= (FA 28}
120

100
80 76
60 55
40 34

22
20 16

level 1 level 2 level 3 level 4

33 1. OCRA Checklist, RULA, =&Z = (TS F3ah) 2o
Hlw Zxnf

13 2. OCRA ChecklistZ} RULAECH 2 Z<29| of
(OCRA Checklist 4, RULA 1)

RULA action level®] OCRA Checklist action level X.t}
=A Bk 167] 99 FeE A8 2tk RULA ¥
 2.69, OCRA Checklist 31 1.69% YEsEoH, 22
HE 2 A HOS w] AHx] &x]0lo] HlE S Ax|u) &
9] 3|4 = o] A A, gl vER Y 7
o] WASl= & o g YERSTH(TIH 3).

OCRA Checklist action level®} RULA action level©]
datAl F7kE 6471 FAHE AHEH, YA 7L o fET

Al AR ZQAZA A, OIZ*-J frafleel AR B9 &

o] 7iA¥ Z-f-elli= i OCRA Checklist$} RULA X
A BIHERTH(IE 4).

- n:R HH‘ 01-(1

3.2 OCRA Checklist, RULA, =SZ=(F&& &3}
H|

YA 14270 B 7S B3 AR =54
S (GF#A 23 9 OCRA Checklist, RULAS] ¥3al=



156

REAEISE

18 3. RULAZ} OCRA Checklist2Ct 2 Z<2| o
(RULA 3, OCRA Checklist 2)

5t

33 4. OCRA Checklist2t RULA 2
429 o

=9l
o=

d7tE

o

=
L

AF3) 37

(action leveD) 78] A#THAE #4313
¥ 62 9]0 233AIS(Pearson correlation coefficient)
o} A4 394 3E vebdith RULA S OCRA checklist
(F#4 Fah) o} B k] AHHAE AT
FAE(FHE Fah 9F RULAZES] daAs+=
A=t

535h) 2} OCRA checklistzFe] Ab2h

L

o

slom,

EERE

-
a

oy
a

HUH= OCRA checklist7} ] “dghtA|17}
%L, OCRA checklist€h RULAZF = €]
slom, A4 A gdst fost 2lo® etk (p<0.01).

L
a

=

-
2t

2k
2

HG6. F

12

okt 2t 7/He

T RULA

Checklist
.233 (%)
1

RULA
OCRA Checklist
ERE GRARe

“p<0.01

1 .300 ()
409 (%)

1

ESRLE
EREES

B

2 ATl s Fu Asak Ak 2HEE 14270 s
o2 OCRA checklist®t RULAE ARg-slo] 2H414-5)
= 97} & B|wskdct vlw A3 OCRA Checklist action
levelo] RULA action level Bt} & 7-9-= AA]| 214 &5
45.8%°]12 2™, RULA action level®] OCRA action level
Hop & B9 9.15%, sLsHA H7HsE A9 45.1%%
OCRA Checklistel] €% sg7pdH o] RULAeY J& g7hd
H BT FRNA 0T A Frlkshs AoE 2 AgelA v
Foh 53], AAFGAIRE 5 FE W ETFEE o] &5t
& HHEA 0 2 ZHSH= A}of|A= OCRA checklist”},
= o] S s vEHd T
zb= zZbo]o A= RULAVF Bt &7 Hrtele=
LERSTE

T4 OCRA checklist action level®} RULA
action level& o]g3to] AE-g T3t =5 (GFHE #
sh eke] AAAAE Brleih m e A= (FHE Fah =
RULA Xt}= OCRA checklist7} o AaA#A7} =& 710

b

/g‘

ST AN
= vehor, BAH A9 G99 o et
(p<0.01). ZT=AAAGS Agsly] 913 ko) A oA

a7



526%, B43%, 2007. 11.30

AsSxE AFH0IA S OCRA Checklist2t RULA Ot Hlw 157

L

-

[ed

ke AWrtely| Brks A3t 7 w2 Vo R %7
sk, 1 Aol Ak AAskE o] /P L] B
of gttt & 4 Uoh(1=F 7 B4, 2005).

Zetterberg et al.(1997)¢) w=w 2}Ex} YA}
22 kel AAES =2 Y T34 EF
(complaint) & HHAOZ EA YeR)7] wlitel] RULAK
ot ZgFstel diste] =4 Frbeka e E(FEHE
sh &} =& AAIAE 2t o AsAf E%Jg
AL adE BHoks W ZAuojo] o&e] wE WHEA o
3t F71 v]So] Atd oz & OCRA Checkhstﬁl Eds
v 2 w OCRA checklisti= =+ AR5} AFdel "4
7¥Fesateke = Al A% RULAZF OCRA checklist
Bt A4 F7kst 2o vEhd Ao® Kol = JPHTE B
¢ Abgo] @Rt g 24l B4l yhe At 7Y
o] ARgo] FEH, SIS Retsta 2o B e
71E Bk el wgo] IQ

2 AFE F7F 50
Gold Standard”} F#1Q1 A+
SHoR FetEo] Ygnts) 0}7]°ﬂL e E]r Xﬂz%‘%’ﬂ/ﬂ«]
% He A a8 Ao AgEh

o

<

X}
=

Kl
Ao
rgk

7129, 9714, "2 A4l H7E7 1 OWAS, RULA, REBA H] !

EliEgdleicibg| VoI 20, No. 2(pp 127- 132) 2005

Stanton, A. H., Karel, B., Eduardo, S. and Hal, H., The handbook of
human factors and ergonomics methods, Neville Stanton, Boca Raton,
chap.15 The Occupational Repetitive Action(pp.1-14), CRC Press,
2005.

Hignett, S. and McAtamney, L., “Rapid Entire Body Assessment(REBA)."
Applied Ergonomics, 31(pp.201-205), 2000.

McAtammney, L. and Corelett, N., "RULA: A survey method for the
investigation of work-related upper limb disorders", Applied Ergono-
mics, 24(pp. 91-99), 1993.

Occhipinti, E. and Colombini, D., "Alterazioni muscolo-scheletriche degli
arti superiori da sovaraccarico: metodi e criteri per l'inquadramento
dell'esposizione lavorativa”, Med. Lav., 87(pp.491-525), 1996.

Karhu, O., Kansi, P. and Kuorinka, 1., "Correcting working postures in
industry: A Practical method for analysis." Applied Ergonomics, 8(4)
(pp.199-201), 1997.

Zetterberg, C., Forsberg, A., Hansson, E., Johansson, H., Nielsen, P,
Danielsson, B., Inge, G. and Olsson B. M, “Neck and upper extremity
problems in car assembly workers. A comparison of subjective
complaints, work satisfaction, physical examination and gender",
International Journal of Industrial Ergonomics, Vol 19 No.4(pp. 277
-289), 1997

© Appendix : The OCRA Checklist @

LUNCH BREAK).

LASTING AT LEAST

6—HOUR SHIFT

HOURS).

TYPE OF WORK INTERRUPTION (WITH PAUSES OR OTHER VISUAL CONTROL TASKS)

Choose one answer. It is possible to choose intermediate values.

0 — THERE IS AN INTERRUPTION OF AT LEAST 5 MINUTES EVERY HOUR IN THE REPETITIVE WORK (ALSO COUNT THE

1 — THERE ARE TWO INTERRUPTIONS IN THE MORNING AND TWO IN THE AFTERNOON (PLUS THE LUNCH BREAK),

7 — 10 MINUTES ON THE 7~8 HOUR SHIFT, OR AT LEAST FOUR INTERRUPTIONS PER SHIFT (PLUS THE LUNCH BREAK),
OR FOUR 7~10 MINUTE INTERRUPTIONS IN THE 6—-HOUR SHIFT.

3 — THERE ARE TWO PAUSES, LASTING AT LEAST 7~10 MINUTES EACH IN THE 6—-HOUR SHIFT (WITHOUT LUNCH
BREAK); OR, THREE PAUSES, PLUS THE LUNCH BREAK, IN A 7-—8—-HOUR SHIFT.

4 — THERE ARE TWO PAUSES, PLUS THE LUNCH BREAK, LASTING AT LEAST 7~10 MINUTES EACH OVER A 7~8 HOUR
SHIFT(OR THREE PAUSES WITHOUT THE LUNCH BREAK), OR ONE PAUSE OF AT LEAST 7~10 MINUTES OVER A

6 — THERE IS A SINGLE PAUSE, LASTING AT LEAST 10 MINUTES, IN A 7-HOUR SHIFT WITHOUT LUNCH BREAK; OR, IN
AN 8—HOUR SHIFT THERE ONLY IS A LUNCH BREAK(THE LUNCH BREAK IS NOT COUNTED AMONG THE WORKING

10 — THERE ARE NO REAL PAUSES EXCEPT FOR A FEW MINUTES(LESS THAN 5) IN A 7—-8—-HOUR SHIFT.
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REABISE

ARM ACTIVITY AND WORKING FREQUENCY WITH WHICH THE CYCLES ARE PERFORMED
(IF NECESSARY, INTERMEDIATE SCORES CAN BE CHOSEN) Choose one answer (state whether left or right arm is involved the most).

0 — ARM MOVEMENTS ARE SLOW, AND FREQUENT SHORT INTERRUPTIONS ARE POSSIBLE (20 ACTIONS PER MINUTE).

1 — ARM MOVEMENTS ARE NOT TOO FAST, ARE CONSTANT AND REGULAR. SHORT INTERRUPTIONS ARE POSSIBLE (30
ACTIONS PER MINUTE).

3 — ARM MOVEMENTS ARE QUITE FAST AND REGULAR(ABOUT 40), BUT SHORT INTERRUPTIONS ARE POSSIBLE.

4 — ARM MOVEMENTS ARE QUITE FAST AND REGULAR, ONLY OCCASIONAL AND IRREGULAR SHORT PAUSES ARE
POSSIBLE (ABOUT 40 ACTIONS PER MINUTE).

6 — ARM MOVEMENTS ARE FAST. ONLY OCCASIONAL AND IRREGULAR SHORT PAUSES ARE POSSIBLE (ABOUT 50 ACTIONS
PER MINUTE).

8 — ARM MOVEMENTS ARE VERY FAST. THE LACK OF INTERRUPTIONS IN PACE MAKES IT DIFFICULT TO HOLD THE
PACE, WHICH IS ABOUT 60 ACTIONS PER MINUTE.

10 — VERY HIGH FREQUENCIES, 70 ACTIONS PER MINUTE OR MORE. ABSOLUTELY NO INTERRUPTIONS ARE POSSIBLE

PRESENCE OF WORKING ACTMTIES INVOLVING THE REPEATED USE OF FORCE IN THE HANDS—ARMS
(AT LEAST ONCE EVERY FEW CYCLES DURING ALL THE TASK ANALYZED). More than one answer can be checked.

THIS WORKING TASK IMPLIES:

[JTHE HANDLING OF OBJECTS WEIGHING OVER 3 KG

[JGRIPPING BETWEEN FOREFINGER AND THUMB AND LIFTING OBJECTS
WEIGHING OVER 1KG(IN PINCH)

[JUSING THE WEIGHT OF THE BODY TO OBTAIN THE NECESSARY FORCE
TO CARRY OUT A WORKING ACTION

[JTHE HANDS ARE USED AS TOOLS TO HIT OR STRIKE SOMETHING

1 — ONCE EVERY FEW CYCLES

2 — ONCE EVERY CYCLE

4 — ABOUT HALF OF THE CYCLE

8 — FOR OVER HALF OF THE CYCLE

THE WORKING ACTIVITY REQUIRES THE USE OF INTENSE FORCE FOR:
[JPULLING OR PUSHING LEVERS

LJPUSHING BUTTONS

[JCLOSING OR OPENING

[JPRESSING OR HANDLING COMPONENTS

LJUSING TOOLS

4 — 1/3 OF THE TIME

6 — ABOUT HALF OF THE TIME

8 — OVER HALF OF THE TIME
16 — NEARLY ALL THE TIME

THE WORKING ACTIVITY REQUIRES THE USE OF MODERATE FORCE FOR:
LJPULLING OR PUSHING LEVERS

LJPUSHING BUTTONS

[JCLOSING OR OPENING

[JPRESSING OR HANDLING COMPONENTS

LJUSING TOOLS

2 — 1/3 OF THE TIME

4 — ABOUT HALF OF THE TIME
6 — OVER HALF OF THE TIME

8 — NEARLY ALL THE TIME

PRESENCE OF AWKWARD POSITIONS OF THE ARMS DURING THE REPETITIVE TASK
ORIGHT OLEFT [OBOTH (mark the limb with greater involvement)

1 — THE ARM/ARMS ARE NOT LEANING ON THE WORKBENCH BUT ARE A LITTLE UPLIFTED FOR A LITTLE OVER HALF

THE TIME

2 — THE ARMS HAVE NOTHING TO LEAN ON AND ARE KEPT NEARLY AT SHOULDER HEIGHT FOR ABOUT 1/3 OF THE TIME
4 — THE ARMS ARE KEPT AT ABOUT SHOULDER HEIGHT, WITHOUT SUPPORT, FOR OVER HALF OF THE TIME
8 — THE ARMS ARE KEPT AT ABOUT SHOULDER HEIGHT, WITHOUT SUPPORT, ALL THE TIME

I_TA
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2 — THE WRIST MUST BEND IN AN EXTREME POSITION, OR MUST KEEP AWKWARD POSTURES
(SUCH AS WIDE FLEXIONS OR EXTENSIONS, OR WIDE LATERAL DEVIATIONS) FOR AT LEAST 1/3 OF THE TIME
4 — THE WRIST MUST BEND IN AN EXTREME POSITION, OR MUST KEEP AWKWARD POSTURES
(SUCH AS WIDE FLEXIONS OR EXTENSIONS, OR WIDE LATERAL DEVIATIONS) FOR OVER HALF OF THE TIME
8 — THE WRIST MUST BEND IN AN EXTREME POSITION ALL THE TIME
I_IB

2 — THE ELBOW EXECUTES SUDDEN MOVEMENTS (JERKING MOVEMENTS, STRIKING MOVEMENTS) FOR ABOUT 1/3 OF

THE TIME
4 — THE ELBOW EXECUTES SUDDEN MOVEMENTS (JERKING MOVEMENTS, STRIKING MOVEMENTS) FOR HALF OF THE
TIME
8 — THE ELBOW EXECUTES SUDDEN MOVEMENTS (JERKING MOVEMENTS, STRIKING MOVEMENTS) NEARLY ALL THE
TIME
I_1IC
[J GRIP OBJECTS, PARTS, OR TOOLS WITH FINGERTIPS WITH 2 — FOR ABOUT 1/3 OF THE TIME
CONSTRICTED FINGERS (PINCH) 4 — FOR OVER HALF THE TIME
[J GRIP OBJECTS, PARTS, OR TOOLS WITH FINGERTIPS WITH 8 — ALL THE TIME
THE HAND NEARLY OPEN (PALMAR GRIP)
[0 KEEPING FINGERS HOOKED I_ID

PRESENCE OF IDENTICAL MOVEMENTS OF SHOULDER AND/OR ELBOW, AND/OR WRIST,
AND/OR HANDS, REPEATED FOR AT LEAST 2/3 OF THE TIME (please cross 3 also if the cycle is shorter than 15 seconds)
E3

3% PLEASE NOTE: use the highest value obtained among the four groups of questions (A,B,C,D) only once, and if possible add to that

of the last question.

PRESENCE OF ADDITIONAL RISK FACTORS: only choose one answer per group of questions.

2 — GLOVES INADEQUATE TO THE TASK ARE USED FOR OVER HALF OF THE TIME(UNCOMFORTABLE, TOO THICK,
WRONG SIZE, ETC.)

2 — VIBRATING TOOLS ARE USED FOR OVER HALF OF THE TIME

2 — THE TOOLS EMPWYED CAUSE COMPRESSIONS OF THE SKIN (REDDENING, CALLOSITIES, BLISTERS, ETC.)

2 — PRECISION TASKS ARE CARRIED OUT FOR OVER HALF OF THE TIME (TASKS OVER AREAS SMALLER THAN 2 OR 3
MM)

2 — MORE THAN ONE ADDITIONAL FACTOR IS PRESENT AT THE SAME TIME AND, OVERALL, THEY OCCUPY OVER HALF
OF THE TIME

3 — ONE OR MORE ADDITIONAL FACTORS ARE PRESENT, AND THEY OCCUPY THE WHOLE OF THE TIME
(0 )

1 — WORKING PACE SET BY THE MACHINE, BUT THERE ARE "BUFFERS" IN WHICH THE WORKING RHYTHM CAN EITHER
BE SLOWED DOWN OR ACCELERATED

2 — WORKING PACE COMPLETELY DETERMINED BY THE MACHINE
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