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— Abstract —

Study on the Cervicobrachial Syndrome Among
Microwave-oven Assemblers (I[)
-— A Review on Working Posture —

Yang-Ok Kim, Jong Park, So Yeon Ryu, Chul-Gab Lee

Dept. of Preventive Medicine, College of Medicine, Chosun University

Working postures in 116 microwave-oven assemblers were measured and analysed using
postural load scores of body parts in 137 workers complaining the cervicobrachial syn-
drome(CBS). The relationship between postural load scores of body parts and the grades
of CBS was observed.

Results were summarized as follows.

1. The height of work-table and work-seat, the thumb tip reach, the shoulder angle,
the elbow angle and the forward bending angle of body trunk exceeded the recommended
level and therefore they seemed to impose increased static postural loads on muscles of
neck and shoulder as well as static and/or dynamic load on arm and hand muscles.

"~ 2. The postural load score of shoulder in grade II was significantly lower than that in
grade III-2 and IV and those of elbow, neckishoulder, elbowtwrist and upper extremity
were gignificantly lower in grade II than in grade IV,

These results suggested that the awkward working postures were associated with the
occurrence of CBS as well as the severity of CBS.

Key Words : Cervicobrachial syndrome, Belt-conveyer worker, Working-posture,
Postural load scores
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ANoE

e ANAESIY APRAEEY 348 2Es
3 ole] ARge] Z7Fetel] wtel AQiRAMWIME F
- QzAz FPAe] A3 MEE 5 o] ol #
de Az Fyo) APFYE doyx JAcHERT
A 1991). olsh Ze FlAE 2 AgIE 2, o,
B 5 A 2429 AR AR, g
2% ol wEgoen Fgie) Wwr}l Fskskm
AR A2 2Ase] AUH Bl E 28
& 4 glchs wEA Ut Aoyama, 1983). <l2jgh
APGABN e Ay el Wil ) e AFor
§% gase] DY ANE A go2
Zaate] A 424g BAE Rskd ol e
FZAAF] 90 duiel Hwel B Reolehs HW
o] 918 A} (Gerr F, 1991).

T MAFYRINE 1 Aol YA &
Aol A4 EE Feuvor fusle Aol
e =] B AL ARC|AA T AEFo|
A e ATgo] FEshed U e dga
o @7l Ay H2o] gAEs 2 4, A, e
A EWolA Aielatael ol &e] RYHe) hn
e Aols, ARHezz PR A B9
Yol FARET USe FAle) At £
el e 472 A5t A, 2, & D F2o)
Qshe TEAANE AARZER" 9] B
2aAgos AR ¥ A(C=ER, 1994)L ¢
th A e doloh, zEht of A% XAyt WE
7187 Aoy} AR oW Alte] 2asE A
oR gEA U, 2 AG AAsE F2 B F
FAA AAEA, B} AARRe] F@o] gol
AYB = A= A Sol| olZsok sy WE
o] alual Awwe]e] FAqN ZEA-IYF B
TR0 AL- A A -8 7 2 AEzre) ojzdste] wE
o 9)Fe] vl A AAL PaFos Be &
Ag 2T AYeEY Qe FHo] Palolt,

AASSEFN A 272 HI2e F2 AdE
Folu} A7 ATE FHog o)Foja o,
3 A% AAZE AAAA S 2HE Dol 3w o
2o, oln} IojA ALFEH £WUE FA4e
2 Tjorg DE3) Hololla AqEe) g w2y

THAE ddeR &3 2R AQAA] &
ol T894l (cumulative trauma disor-
der) &+¢] B O B3 (Armstrong %,
1982), AEH FAAS FoRFFTH e A9
& B3 (Armstrong® Chaffin, 1979), %,
BEA, B, oA 9 A= 33} AALFN
o] BAA ¥ Eu(Satow Taniguchi,
1989), A#H2ALE didtez F AF (Runderantz
%, 1991) Tl gidh iy S dshlMe go
2o 2AE Jlew ddEE o Af dig) o}
Z 2BAQ AFdAC] HEn de ARl (9E
d, 1995).

AR I, T HE 53l olnl Badt Axdx] =
B Al EAF AALEFA) e A
ARG AT A Hmel s, B ol
© TERY] HAYGAdel A B4E Alxdle 27
Al sl ARFEFTY] ATl ol o vl
A8E AFstnAr sk

B HARIA] 29 A SRshe " a2
A F B, o, AR B35, AY 7o AR 5
£ TARs 2R 13795 dygide s

AAAAE A 8 =g F 40 ERlE 739
ARstd 2 oelele] A 1169 BE5E &38s
o, & FAGME Agiate] FEel A%HEa 9]
e, 2 49 d&He T TN FrA)
7 28 fAstm 2 FH A Byel e AFAA
E F4A AR s o] ApAelA B2 A3
T F A%, AdAe] Eeol, Adde Eel, FASIA
Eol, oA ¥el, AW -, GFA ¥ 5 F
Ao, hlel A (FFEA, 1986) & Fom
A, Az, R 55 ek - Y
2A])zle] 2YAAANEE FEHAT(Fig. 1, 2).
AAeRe 4 FFL AYBAL ¥ideE AJYH
F I 2EAEC] &3 AW FAE yelsl g &
2ol B9 RS SE Adsldoh 4 14
e A%, AL Fay, Awd, 34, 494, 3
F 5HEY Ax Fog FEI #93 des
B3 2} #de] 2oy AA, YA, WA o

=
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23 AYAY 5o F3E T (neutral posi-
tion) ¢ ¥lxi FFsie] 7] EUS.

2. EAuY

Zh 29 A ek Zh wEe 55 2 A 7t
B9 xpAEeteete] #ANE shepsly] )
Az AEe Zr $Ez 5o APANE viwse
o BAg, Z FaEs 48, A9d, 34, &
A, BAF, AN For FEI AL B4
a3 A} 2b el §8f He FEE AR vk
3 AEVIEERSE 1 )l =t AT E
Azaigdeol, g Feld 4 Ry REges
vigoe HEFFH AdAAete] 434 -& a7
A8 B4FEA (ANOVA)F Scheffed & o] &%
AMFRA g A Sk

Table 1, Distribution of the subjects by work
type and status of work-seat

2 1
1. SR A} él‘lr

ZRAAA FAMEEA 116W 3 A9)3dAe 50
W (43.1%), FHAALA= 66 (56.9%) ol .01
o] F 1119} oIA & goll T3 Uk 2zl &
Wolg B 1oy gHols 2% gliiey oA
o] ¥olE S2A 2T + U=F Hol sle A
2 A3, UeA 11270e 2388 5 (=g =
1At (Table 1).

@2l 2o 199 AA A g9 € &t gl
AR, 178 Sobr] AP &) S st AUk 2
A 222k BE 42 168.5cmden, Y9}
29 A4dzte] HF oA Eole 71.1lcm
69.7cm, AN Eole 82.4eme 90. 6emAB
F249] Eole 112.0cm, 112.2em$ios] o7
wole d9iztgdatols 140, 8cm, FHA=td=lelA]

Variables N (%) 128.9em$ith, AW 2l-Xe d9/39 FAYAelA
Work type Standing 50( 43.1) ZtzZh 54, 7cm, 53.9cm&im, TFA Eole
Sitting 66(56.9)  107.8cm, 95.9cm$%ith Azrel A¥r]erle 16%
Work-seat Rackrest  {(+) 116(100.0) A1, Add 22 dAA0A 29.0%, AAFAA
(=) - -y 60.0x, FHH 232 112.0%, 125.0=%h o4
Armrest  (+) -{ - ) o222 F 319 MM Ad S stz 2d%lw, 498
(=) 116(100.0)  grolr] #)e skm AQTE FF AB-E 158 5em
comelol T ed g 94, A9 A9 2T A% wdls
e > 69.9cm, 68.4cm, AW EelE 88.8cm,
Table 2. Analysis of working posture by sex
Male Female
Standing Sitting Standing Sitting
(N=19) (N=17) {N=3D {IN=49)
Work-seat height{cm) 71.1 69.7 69.9 68.4
Work-table height{cm) 82.4 90.6 88.8 89.0
Height of main
working point{(cm) 112.0 112.2 114.2 114.3
Shoulder height{cm) 140.8 128.9 130.5 123.7
Thumb tip reach{cm) 54.7 53.9 48.2 50.2
Elbow height (cm) 107.8 95.9 100.5 93.1
Forward bending
angle of trunk () - 16.0 - 10.0
Shoulder angle() 29.0 60,0 417.0 8.0
Wrist angle() 112.0 125.0 135.0 150.0
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89, 0cmltt. FHAYAY Eole 1l4emZEB AL
o, o] Eole UAZPANAM 130.5cm, 2
AAplA 123 TemAch, 7AW B-Ae d9/FAAF
Ao A 48 2m/ 50.2cmE BlE R, ¥EA &
ol Z+z} 100.5cm, 93.7em$itt. A3te] [97i&
71 o 10=9a, A8 A2L 475, 78%, FH
A 2T 1355, 1502 (Table 2). °|31& =g
35 ARAANEE Fig. 19 Fig. 28 ®EA3k9,

2, 7Y PorEe

zt 2ol HAPUE-E BHT F 2z e 2
AReR G AE7E A FAAAte] AR
EYXE ¥z 4SO ES 1 #Fx), 4 FF
Z S22k A7 REdstn & 5 Qe
FHA & T8 € B, A1, T, 4
6-10, 5 9 BRe £o7 547A AAFn 9
3, 7P 9L £94e A30, 15, 27, 28 FHe=
A e HAgps] FHEC QAR A 1~11 FA
23] AATHTable 3).

3. HE5E0 AP XAMPstE e

2oty ot

Z gy S TN HFFES 4 249 F
T pete] A/YE Feted B A3 {7 Fo)
ol R And, £33, Adgd, FHEs

e84

SR {7

f2d

s

¥, A A5 59 5 wrdn SE0l &
S PRAFE golE 3G Byt A
A 29 $aSE 2534 04002 3250
1184, 4579 1L48% @ #olg BYm
(X0.05), 32, A¥+ABA, Ty, 4
A 29 ¥sAsE 4539 AT 2500 B
shseel vial felshl EReH(K0.08). T2t 7
¥ e, £384 Pds, ERaas S

HEST Folgk B¥lo] fiitH(Table 4).
R

A E2w} iAol B FHE ) By,
olztel Hwieol golo] #FEY WAL (1992) €
45cm9] Eol7t ®ol 2Avm stov, BT
(1985)& ¥€9] JIS 739 9alge] 4dem% 4
B gn sich E @A (1987) & o= Apelg
FolE 2F ®olET EolME U, uEysl
Agale] 2oz AFEA 29 T F slojok #o}
2 Yok ol£R (1999 % tRlE APy We=m
WA 23 Res RE He] gold @A s
o, o7, =g Rgo] siFdEYdxn 9 a,
Grandjean (1983) 52 ¥olu} £58-g X 3A] &
st g o FAE FASEA GPE dof =
2 oj7let o] B REE 7] wid gzh}

ZRL

Fig, 1. Model of working posture of male worker

Fig, 2, Model of working posture of female worker
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Table 3, Postural load scores by body parts
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Table 4, Average postural load scores of body parts by finai grade

Grade
Body part
I i B-1 -2 IV
CER 50£2.5 4.9%+2.6 51+1.9 5.8 2.5 57%+1.9
SHO 8.8x2.2 9.4x2.17 10.3£3.4 11.8+ 3.7 11.43.8*
ELB 8.8x3.0 89,2125 9.9+3.1 11.2% 3.5 11.4%3.5"
WRI 6.2+0.5 7.2+2.1 7.3%1.8 8.0 2.1 7.7+£2.1
C+S 13.8%4.3 14.4+4.9 15.4+4.6 17.6% 5.7 17.0£4.97
E+W 15.0:+3.5 16.4+4.5 17.2+4.7 19.2+ 5.4 19,1547
UPEX 24.8+7.3 26.0+6.6 27.6:7.7 3.0+ 8.8 30.3+£9.3"
TOTAL 20.8+9.6 31.0%£9.0 32.7+8.8 36.8x10.7 36.0+10.2
CER : Neck SHO : Shoulder ELB : Elbow
WRI @ Wrist C+5 : Neck + shoulder E+W : Elbow + wrist

UPEX : Upper extremity
* : F0.05, different from Grade 1T
~ 1 K0.05, different from Grade I

Addiel AXAYE HXE AL APstn Ut #F
die] Folo #etd FM(1959) 2 AHEne o
dog 2 AR B Aol #eldkn, HBn
oA 2B e zeolYd FERE 30em7t HEs}
o sk, = FA gole o ARH APA
9 ol ZAFste ye r1Fo] Holgten,
Sauter(1983) % VDT 2date] FAlojr] H¥F
AHEo & 7|1Rs A[PALSFE g9 op}2AA
7 EEE st g gishd F1RE= Eoldl
B FFEsIAh &ZHT(1985) & oApiolA A
o] 27-30cm7t BEsta, dEDNA {122 e
FAAYAL BEA Eo|7t ADEtn, AAYAEL
BEIARC [0cm A, FHYBL 20cm A &
E Aol Aol A% gagcia st @
AE(1987) 2 AP APFdY Eole BTEA
FolEt} 5-10cm HE B2 o] AGstn 4
3, #1929 % 22 FAYE @ dde 84 =
olxr} 2RgjHe] g 7 fol] Arhin|gke] HE A
ol glvka 9tk MiE(1931) = 4 F
FH4xrt 80= W97t 93 stEm, Add8EE
el FRHEAE Exbls 123%, oJAjolA
118=8ta dfo, kit BFolA o] Zxe] duhs
Zgide] I8 & AL Fgstn

B AolA 2 33 A 11689 AAE F
e E 1, 29 §EQ AJASKAE (FHAREA,

TOTAL : Sum of postural load scores

1986) & Fn2 ZAA% A 2ExgE o1iE
Axe Fig. 1, 29 2ok 2[00 Eolyt FEA
o] gol¥rhe wgton; 4a) AL Fol7f ¥
Foted, date] gAFAUA A HARL] Folrt &
FA FolHr} 4 2cm, HAAUAR= 16.3cm EL
o, xke] A Al e 6.4cm, FeAH A}l
ME 18.6cmyt st A#AH ] M2dE, 8-
o] JAF=r}t FA HYPeA 125%, 2} A9
135%, ozkY 150524 53] dajolr vk
A 2A HA £ FY BRFA FEe] |
gog o7k REFPo g st oM A7t
G2le 16%, A 105 3% 9o ZAAA gl
A AR, AN, 8% 257 B2 5IE 23 slE
RHoz oAgct

Aalgeld BEH U BT oF FolRU %
18.2cm, 19.lemY &3, T & AAolA ol
A4¢ 23.6cm, 27.4cm Eole] F& Wdold F&
ol 1M & AAzd A=A B A9 E &
F o, FgaEAge AH¥E B, FAeA
42, 5cm o 2pellA 45, 9cmE FHo] lolA 2 AMA|
of 3t ¥al7t AVAA B&-E HA¥ & U
= 1159 ARAL QA FRoA Rbe] EolE
ZAEY £ U= Aol 47¥oln Holr) AF §l
v A% AYAA e} ojzlo] F BHajle]l HIUE
Reolet,
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ok ZAddie] 08 WER, AdAe] FEo)
A ez goid & UA=RE Ao =29
okl & MAE FeEM H3Y AR HIE
wpxlsls, AJAF FAAHL] A2 E AN
slen, FAR[A AL BAAEAE APE £ AL A
oz QgzEch =g ojxte] HiFv BHCE Bo}
Fe il 5o Az TXE JdE FoEA
AR et B o g AIAS bste] A
7, ¥, %9 A= ddetn, 2RAEE
EE°] %9 FAE FHE & & 3oz Yot
aElm APFe] YA o FNF gup,
AAAH BApAAE S22 AT APFEY A
= Hed Ao AYZHA.

2 a7 Addeze 7t 2 AN
E dEshe A dulFez e T A
o} Fa2 13, Ay FH FEHE L 238e

A%E 23, Bol s AL 3WL e
ARschs Aotk oiut TV AW e Be £33
BAsHe N FHAEE gt A7, Yol 2
7 59| 71F& AMEsla] AP grddN o8
Fol o, 2zl AYste WA TRAGME
%L Fajo] o]fojAw Slo} FEF AEL A
¥ F gdo] BAEy e AR ojele Aol B
2o g ol dfdME Faol Ui BN AEy
e Aol 9o F3 & Fo A B HE
st A BHEA wgel AEHZES rial
2},

2] vt E FRAAA R B3] ARREE
Fo] ALY AFE o}F ZRAQ FFo] vER
Sl el @Alolnl, Pt Az Ee)a
AAANE FAHLZ o]2o]d AFE vluj§ AH
oM B A7e F A7 wak] lojA shuke]

7 g
F5 1 Z §opd AR AEE

7 4 13 2 A 34
B F ] 02 0-15% F= ozt Z3} wro] &3}
A 0= A ofzt 23} o) 23}
5 A 0= Bx kb &3} ol Zx}
A WA AL VAR 2] g o7t A} wol Z3At
xR A Foy 37 g oz AF Wol W
- ARd gAY 0-25% AE ozt Z3 0= A%
g A 0-15% A% oF7h 3} W= A
FaA AA 9= A= o}zk 23} wro] %3}
3 4 0= 3= ozt 23 ol &3t
S A A 0= Hx oFzt &7} ol &3}
2 F 0% 3= ozt 23} ®el &3t
e = zelo AR FF Z3 2 E

BARA G BF, AR 259 REE nelEly AAAEA FREATE HUH
FHE | A0 nA 9GS nelsly BE W) e 7L
3 2AA ; AR Aee 7HieA @4

4) FEA ;3R AS ARAL AL
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7128 Agdoted orE #d4E 5 U A=
Azbsio], e w $u vt iAol ofE ¥l
Fopol] tigt A7rt ol @23 Agslojor & A
o2 g

2

AARSET 2747 24T B DA =9
AQe] AAAt 11690 i APANE FH5
I, AREBANA ARGTFTH B#Ed S4E X
A3 S22t 13794 disf $2-8 $Mdle 1 3
#E gopshy o 2

1. Zddist Az o], A 2-A, AR
Az, FEARY, AR Fo dHnEe 97
A oldeg, A% Z o Fike I E A
o8 o4

2. A¥d AR ee 258 MI-25+, 4
TEL FRAF AelE B, FRH, A¥HE
H, FRAAWE, AT AFsHre 2F
F 45HET Fol@ AolE BHth

ZEHo 2 B AAAA Y BALASFT B
of Fa38HA AEstA izt Adn
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