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— Abstract —

Dose-Response Relationships between Wor k-Related Musculoskeletal Neck Symptom
and Physical Risk Factors (2 year follow-up study)

Jingon Sul, Dongmug Kang, Suill Lee, Youngki Kim?

Department of Preventive and Occupational Medicine, School of Medicine, Pusan National University
Department of Occupational Medicine, Dong-A University Hospital?

Objectives: To estimate the association of work-related musculoskeletal neck symptom and occupa-
tional risk factors, and to identify the dose-response relationships between work-related muscul oskel etal
neck symptom and physical condition.

Methods: Workers from four metal industry companies were enrolled in the study. General character-
istics, psyhcosocial and physical risk factors and work-related musculoskeletal neck symptom were
investigated by questionnaire in the baseline study. At the follow-up study 2 years later, the neck symp-
tom was surveyed. Workers who did not complain neck symptom at baseline and complain at follow-up,
and workers who did complain neck symptom at baseline and follow-up were defined as case. The
adjusted odds ratios (ORs) of physical risk factors were estimated for these subjects. Additionally, sub-
jects who did not change their work at follow-up were analysed.

Results: Among the cohort of 251, 199 (79.3%) were used in the analysis, of which 71 (35.7%) were
classified as cases. The adjusted ORs and the ORs of the subjects who did not change their work were
increased with exposure to the following kinds of work: ‘repetitive’, ‘lift’, ‘push/pull’, ‘neck/shoulder
(overhead/bend)’, *hand/wrist (bend/pinch)’, ‘trunk (twist/bend)’, ‘pressure point’, and ‘incentive work’.
Finally, with increasing exposure to ‘repetitive’, ‘lift’, ‘push/pull’, ‘awkward postures, ‘ pressure point’,
and ‘incentive work’, the risks of work-related musculoskeletal neck symptom were increased.

Conclusions: Work-related muscul oskeletal neck symptom was increased with increasing exposure
time of certain physical risk factors, and a dose-response relationship was observed.

Key Words: Work-related musculoskeletal neck symptom, Physical risk factors, Dose-response rela-
tionship
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A gho| T}, 9
1d FHELS 29~76%7HA thFatAl =AE Atk
(Bovim et al, 1994: Skov et al, 1996: Ariens et
al, 2001b). A9#d F=4A4 & Zg 5189 oA
Hubs Aoy /AR &/&5 9 Hoe B
A e B3 A 2FAA Aoz dHA
(van den Heuvel et al, 2006). =3 3 1571=<
gaez 3 fg o 2 =%5x2d FFS 9 A
(European Foundation for the Improvement of
Living and Working Conditions)9 7| o&4
B 3e 25%, AHFAAAE 20%7F A4 ARl s
At 3kt (van den Heuvel et al, 2006).

A ZIAA 5 S 294 A@ellde o
&Fek adlo] Zggitt, o] AYPA AP 8llde H9
w3 (flexion)Z ¥ (extension), &% HIEH (twist-
ing)? w3 (bending), A& %3t & (vibration), ¥
& 2oyt ghoba APt A1zt 5ol Ath(Erickson
et al, 1999: Fredriksson et al, 1999: Ariens et
al, 2000). o]& f1gecle iz Ao Az Ao
Ha, Aol dAdE elsty] &l A A7t
ey =]t o]l& AFH AFEY] AFWIES AHA
< ez @ A+ (van den Heuvel et al, 2006),
VDU A4S didez g A+ (Korhonen et al,
2003), A2k FHALE giidez 3 A (Torp et al,
20019 25 tdez & AF(Ehrmann-
Feldman et al, 2002) S°] ATt AR g8l
o7 HAA 9)gacl(van den Heuvel et al, 2006),
2] 244l (Ariens et al, 2001a), 22|74 &<y} 3
A Ag e 91d 291 (Ostergren et al, 2005) 5°] U
Atk S} FHES AR dFde T 4 ey
& (Cassou et al, 2002), ¥4 & (Punnett et
al, 2004), 59 FFo] A&H= QA(HI et al,
2004) 5o AF7F AU

aeu ojde] HEH AFe R UM Aol
o 4R AFES AFiEAE RRIT, AFHRE ts
Ab BRSS9 AT ez sl tH(Ehrmann-
Feldman et a, 2002; Hush et al, 2006; Holmberg
et al, 2006: Korhonen et al, 2003; Ostergren &
Hanson, 2005; van den Heuvel et al, 2006). 2%
7] el B4 g adlo] wWolA AhdHd Z=AA
& A2} ol WA Ao g ofAEE F4 ZAt|
3 AFE 25 (Punnett et al, 2004)d] E3}aic}.
ey I AFe A3 HoE 5H o e 52
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A 9] 4L Bol At B EAAH AP 29S
HrrekA] Zdth(Andersen et al, 2003: Ehrmann-
Feldman et al, 2002: van den Heuvel et al,

2006). £ TEAA A 444 9329 B
o e

o] A7} H=397] W&ol (Bernard,

299 w2 (Fx, W) Fxo 2
A 22AA &5 S8 993 AGB:A SHEA] &
orth(Viikari-Juntura et al, 2001). ©Lo] oA
ZAATA TFAA 5 S49] A4 9E 8908 AgH

2 = -
om 2AE A7E 99T G B A7e dgud
2347 % 243 494 99 299 AL AP
o2 Avny Pl ARGA 48 8/l HA =24
I 2o A9V 22AA % B4 §F0S B

AZ Feke AL BH02 Sk

AZe) FE9 ) AAHATS 2R DI 2
HAE WY, ABA BE AR 1AD 25192 o)
gom AYuy TIAA A¥e] AFTES PHIAYD
(2003~44), 2 #(2005~641) T3 ASEES
o= AQUA TIAA B 39& 2AG

N

O: __'.LU g=5]

— | od

ATge AR o @ 13
Z22AH2003~4) W 4vbd 54, =24 ¥
A AR89, wF BE ¥ AR 224

3o diell dEsksith. 24

il g AES skl
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A& =9} A Jrs st A 1d B 45Y atdth A7171904 AEAE AlF T BHYEE 45
ol FoFol A& HAY Fodol Y vith e o A g (Park et al, 2006) ANSI Z-365 (American
T A, T AR SR E o3 AS & National Standard Institute, 1996)5 o] &3] uhs-
dHA ZEEA 5 Tl Avka st T3 2 (Fzufth W8 /adnith )3 = 2ARE £7] &
A Are HWa HepA] Bt/ F i =/ 81/ de] A} wE3ARE, B71/9717] A9 FEPaY/
$ Alslty 2 ARSI 71 2FRAA 5 S4E TA TR E/FHTH Y =2AZE, olF AY(3m o)) F
al2] kta FA AN B S-S Sag tidRte) 7] At wZAIZE, T JAA R (F/oA, & wE &/
ZZAMA 5 FAE SAE93 FHARANE 5 F w3, E/EE dE, F8) A9 w23 4
FE T2 gAte Sl (case) o2 EFEACL. 7] TYFT A ’L Ak, BAQ T4, AFEAE, 74
ZRAPNA F FA] oy FARAA & S 2] (incentive work)el Eﬂfi AES et aga
SASHA] A tidAbe} 7] Z2ZAbet FA AL A B 524 el g8l =E3AHE 1A1ZE BT, 1~44]

5 e 34 ¥3d didAe BT (non- 7k, 4NZE 292 BRsle] 2AVEI Y

case) & R A (Fig. 1)
4) ZAH 2y 2ol
3) =28 Ay 22 A#A Ay 99 ﬁ%% a2y HAEAEYA O
AA#d 284 98 992 AP AR & %% A¥#(Chang et al, 2004)9} Kang(2003)e] 7H
e Bl =} AE=rt %% (Koh et al, 2003) =
Baseline Follow-up e AR A18ste] Hrlslgth. k=Y Z]_‘:,Li\__gg«]]__
AEL FFrEY 2 FFLTE(job demand) 2 5
o

4 A9 (insufficient job control), TAZ%

Non-case A&
FAR=]

(interpersonal conflict), #%&<H4 (job insecuri-

(lack of reward), 273} (occupational climate)®

[ cae ] A% Grom BN, wE YR ARe A
ase

% Zx(absolute labor intensity), 44 =% 2=
(relative labor intensity), =% #%13}(labor flexi-
bility)e] @Eo2 o] EASIGIT. AF~Ed s A
T2 7 e HFE 1008 DR ket 7]Eo|
ATE g A9le] #3X (Chang et al, 2004)E 7%
o AEE 7 AR TS Has Ve

O O ty), ZZ A4 (organizational system), EAHF24

O :Subject who complained neck symptom
O : Subject who did not complained neck symptom

Neck symptom: continued more than 1 week or
experienced more than once at a month during 1year =2 =
and more than 'moderate’ degree of symptom

e e 2 Eu/9gor BRde W
Fig. 1. Study design and case definition

Table 1. Study subjects and case definition

Baseline Follow up Numbers %
Case Remained case Neck symptom(+) Neck symptom(+) 25 12.6
Non-case to case Neck symptom(-) Neck symptom(+) 46 231
Non-case Case to non-case Neck symptom(+) Neck symptom(-) 16 8.0
Remained non-case Neck symptom(-) Neck symptom(-) 112 56.3
Work change after baseline study
No change 162 814
Department change 14 7.0
Task rotation 20 10.1
Department change and task rotation 3 15
Total 251 199* 199 100.0

*52: subjects were lost at follow up study
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3. XAtz &4 oz THHFE BAste] AT BAA 4
o ZA2EE AR o thHE BN AN &
AAPA 22AA B 4 TS TEUSR 8] AZEIWEe SAS 9.12 AHReIg L FoAFEFS pit
dubr B4y AU A AR (ARAEY A wF 0,058 7|F0R Srh
ZdE) F g BAdA E@Ess 83 Aol
9L W Ml (7]F p<0.1) o5 WFS B Z I
zeld d¥edle] 59 Ades FHdud. H54
o7 FAzANIN BV F AWst JPD U 1) AFCheRtet 2ege]

A3kt e gl el = Table 13 2vh. A 2514

Table 2. General characteristics and psychosocial risk factors of the subjects

Variables Case (n=71) Non-case (n=128) p-value*
Mean(SD) Mean(SD)
Age (years) 40.3(8.0) 40.6 (7.7) 0.785
Tenure (years) 12.3(7.5) 13.5(7.7) 0.284
Working hours (per week) 57.1(9.5) 54.5(10.5) 0.081
Body mass index (mg/m3) 23.7(2.6) 23.6 (2.3) 0.778
No (%) No (%) p-vaue**
Smoking No 36(50.7) 60(46.9) 0.605
Yes 35(49.3) 68(53.1)
Alcohal No 53(74.7) 88(68.7) 0.380
Yes 18(25.3) 40(31.3)
Exercise No 24(33.8) 46(35.9) 0.763
Yes 47(66.2) 82(64.1)
Education (years) <12 24(33.8) 46(35.9) 0.244
>12 47(66.2) 82(64.1)
Job stressitems
Job demand Low 37(52.1) 75(58.6) 0.377
High 34(47.9) 53(41.4)
Insufficient job control Low 33(46.5) 67(52.3) 0.428
High 38(53.5) 61(47.7)
Interpersonal conflict Low 20(28.2) 34(26.6) 0.807
High 51(71.8) 94(73.4)
Job insecurity Low 55(77.5) 106(82.8) 0.358
High 16(22.5) 22(17.2)
Organizational system Low 25(35.2) 52(40.6) 0.453
High 46(64.8) 76(59.4)
Lack of reward Low 54(76.1) 111(86.7) 0.056
High 17(23.9) 17(13.3)
Occupational climates Low 53(74.7) 99(77.3) 0.668
High 18(25.4) 29(22.7)
Intensity of labor
Absolute labor intensity Low 42(59.2) 71(55.5) 0.615
High 29(40.9) 57(44.5)
Relative labor intensity Low 35(49.3) 75(58.6) 0.206
High 36(50.7) 53(41.4)
Labor flexibility Low 38(53.5) 78(60.9) 0.309
High 33(46.5) 50(39.1)
*: T-test

**: Chi-sguare test
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o] ATE T FAHAZAPL AAE Q9L 1995 o2 A o] dhyatE #edo] fiih
FTE F 79.3%9 #AE7} A=A, #4E A7
A 199 F 7 2F2AL} FH AN BE B S4S 4) 22|18 Felxtel W]
T4 hAARE 257 (12.6%), FAZANM T & 224 B4 el F A A 2244 &
< 4% ddAE 46 (23.1%), 712Z2ARIAT & 74 Uigt YA == Table 3% 2t} % &<t 471
e 349 WEAE 16%8(8.0%), 7122AM} 34 & 293 v Fge] waple 3.32(95% CI:
ZAA BT B 2AS s4skA] e gdatE 1124 1.45~7.59)0lx, atF &< Mte 2343 £71 A4
(56.3%)01tt. o5 F 71Z2ZAIS} FH XAl A BT o] waHE 1.90(95% CI: 0.97~3.74)°]1, 3% %
B 33E 248 A FAZRAMAYT B 4S5 b AN E2HE 971/9717] ZAde wAkH e
28 A T198(35.7%)°] Shelltoz BEEh, = 2.15(95% CI: 1.07~4.3D)°1it}h. ZgAzt BAd
A Z2AL ] 2] gl dhf} RS sl 29 HA17) vl A4 gES BAYS 3T B NS 2% 57
Aok Sk gAdAE 149(8.6%), w2 ES AA A7 wr)/2717] #del wAHlE 2.87(95% ClI:
Fohm oer gARE 20 (10.1%). Azl 99 1.23~6.70), 1.87(95% CI: 0.91~3.85)°]it}. 33
T S5k thAARE 1629 (81.4%) <11t ZAbol A ZdHsyE IAE iAol A Bk 3 44171
& 23 NHE 2 57] 29, 21/9717] Akie o
2) Yty EN AlE 7zt 2.85(95% CI: 1.10~7.39), 2.02(95%
AAHd ZFAA 5 2 Ao} ujdgixie] out CL: 0.92~4.44)9F 2.72(95% CI: 1.21~6.11)°1it}.
2 57 4l ARsleE /1@ e9e Table 29 2t} - Bt 14N 298 H/0E EAY #3e

— —
Agztel A eate] FEAR L 40.3412 40.641, B AAe] A= 2.23(95% CL: 1.10~4.50), 4413t
o&dee 12,39 13.5d, HTEAAEF AFe 28 E/E5S wole AL walE 2.94 (95%

mg/m’)Z 23.6(mg/m’) 22 F w3t 2ol gl CL: 1.45~5.93) 1~4A3t, 4NZHs 2348 582 ¥l
o B F AR Al 57.1(AhH = B A EAY #sle A9 mAHle 2.50(95% CI:
2ate] 54.5(AHEY § ol 255kl th(p=0.08). 1 1.22~5.11)3 2.15(95% CI:1.04~4.45)°]1%aL, 44|

glal ghelaoh vigeEle] §94. 55 &%, wsTEe e 23 A Aol aAbE = 6.28(95%
Aol &= YEhA] &3ttt Z—P'%éléfﬂ]if’% AEe7E A CI: 1.90~20.74)% 4.80(95% CI: 1.58~14.58)°I%L
FAEY Ao, WALT, A, 2AAA, B3R o EEHSES BAY ofF Mte 239 H/ME
Hd, ARwEte] 99 5 3 AfAte vjAddA EAY wole AAY wAHE 2.16(95% Cl:
Abolell Aol filar, FAEF Bl gl =4 & 1.03~4.55), &/&£52 H]Eﬂb‘r #F3E AAE

e A o B Aoz e 2.57(95% CI: 1.24~5.35), AALHS 6.00095%
WoHp=0.06). =& A=v Addd 2244 5 4 Cl: 1.78~20.27), WLJOS% 4.62(95% CI:

Odds ratio (35% Cl)
25

20

15

10

PN P N A T |

Repetitiv Lift Push/Pull Neck/shoulder ~ Hand/wrist Trunk Pressure Inc entive
(overhead/bend)  (bend/pinch) (twist/bend) points

| O <1 hour  B1~4 hours B >4 hours \

Fig. 2. Odds ratios and 95% confidence intervals demonstrating the dose-response relationships of selected physical risk factors with
work-related neck symptom.
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1.48~14.41)°1%0 3, 1~473H 4X3HE 293 2%
S F3le A wamlE 2.91(95% CI: 1.35~6.28
3} 2.17(95% CI: 1.02~4.59)0]At}. F2 Ao A 2
Az A9d didAelA sk Bk NS 2T
B/ AA /85 A, ARG, fA29e] wAt
H]E zhzb 2.58(95% CI: 1.09~6.12), 3.22(95% CI:
1.41~7.36), 3.87(95% CI: 1.05~14.28)%
4.78(95% CI: 1.33~17.19)°10 2L, 1~4217t=} 4431
S 29% BE5E #9e A wAulE 2.93(95%
CI: 1.24~6.92)3 2.02(95% CI: 0.90~4.55)°] it}

294 93982 T 539 vk 2], £7] A 27
/37171 Zhe] Bime} &/E50 A AlA ek} {2l
Aol M wEHE Algte] BoldeE wapu| 7t 718k
ok v AR G (/A 58 =E3 AT
upe} AR 7b Z71e Aoz AT g 1~4A 7 =&
BT} AT =2 WAz AA #EEAT AW
7F Sd tdAtE ALt F7F 42 atdlet olE
dAte] 7 /97171 A, B/, E/EE, #8C
ZA 2] wAp e 2AwEts nEskA] 2ok wel wal
H| BT} 7k

594 A ecle] 5 F fosiA Frhe dES o
doz AWzt glold tidAte] AdHd 2244
2 24 9o g3-uke WS agow Yehy
(Fig. 2). &8 =

A A (F/o1A, E/EE, 589k AT #<

g

¢

tlo

T(ANSI, 1996)°l
w, ANSI "H57F w2 2zt Bs
Aded TEAA 5 S8 wAp
abA] sk w 3.26 (95% CI: 1.76~6.06), A3
= ® 3.20(95% CI: 1.67~6.14)°|0x, =Wzt
AR Aol A 3.50(95% CI: 1.69~7.25)°] 30t
84 Ao AfHd ZAA 5 S dg &
TR WA 24 S8 224 S

=
S At B VTR We/me0® B/t o
E = ETE 2 waE et @ E8A
AT ke 2zt vl e =4 i =2
Az wZ L B4 AdY v FGAIztl
E B2 B4 A8 =2 AN w22 W 4
Zve] T@WHSLE EA wAMlE 0.63(95% CI:
0.15~2.69), 1.92(95% CI: 0.79~4.66), 3.43(95%
CI; 1.14~10.32) 2.2 189 Zr= Aak stk A
= & & AH(Table 4).
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AAdeE ZZHA 2
oS 72 Slth A A, AR}, FE, HEAHC
£29] S9 QQlo] <A U (Fredriksson et al,

1999: Erickson et al, 1999), Ariens 5(2000)2 7]&
o] AFE Tt Fo| w3, Zo] A AA|, Solgl=
712F, w89 vERE 58, ME, A9 AA (work-
place design)7} & S/43 &4 glvha stk AakH
AT AFelA FFe] vERY wol= A (Viikari-
Juntura et al, 2001), ¥ =, 28 2= 39 A
719k 2] #3¥(Anderson et al, 2003: van den
Heuvel et al, 2006). #<] ¥]E% (van den Heuvel
et al, 2006), 2tobsle 24 (Ariens et al, 2001a) &
o] A& ZEAA 5 Age| A F/MIF A, o]
A edls v 94 AdATE AdS 7RI
(Ostergren et al, 2005). o] Aol 2d =
AA F 49 98 e =214 Adelld
W F7FetsTh W Ae] w=E2:A1RE 571 A9
AlZE, 971/8717] Aol =23 B/NE
AA|, /a5 FREe A, 55 AAY wile
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o Agka A9} vlwahd wHHE Fle] mEAIZE 2/0
ME wole A, B85S wole AN 548 29E
HAth £ AT e o|zle] Meka AtoA Hr} thek
Haed, 2 F 2r1/9717
&/emg TR At 2 F4e
7ol AR Aoz Yepyitt
olde] MgFA AFoA EA P8l =EFA
o] gk =27} 9tk Ariens 5(2001a)2] Aol
A B F39 Fde wEHe WEE A4 9ule ¢l
2ot van den Heuvel 5(2006)2] AolA & 53
o] 3% F 14%9} 14~45%<L v 242z & Z2do| wat
vl7} 1.06(95% CI. 0.70~1.06)3 1.57(95% CI:
0.99~2.50)2 Huadtal, Anderson 5(2003)2] I+
A Eo] H3& Al BAZ UFde W w1,
1.1(95% CI: 0.9~1.4), 1.4(1.1~1.8)& =ZA|3to]
AR wet =T FVieke ST #AE BY
ot} 27]/9717]1 A9e Smedley 5(2003)2] oA
3% 5 o] Ao =& IFUF 1~43], 53d o
1.1(95% CI; 0.8~1.5)= 1.7(95% CI. 1.1~2.8)&
Wmrb S718E a7 S71eksith £ vEdE
Sl AL Viikari-Juntra 5(2003)9 AT-ollA
1.2(1.0~1.5)9 1.6(1.3~2.0)2.2 =ZA|7to] F71&
FE WAL F7RIth. v A2 Anderson %
(2003)2] AFelA 2o N=rF B9 1~153], 16~40
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Table 3. Odds ratios of physical risk factors for work-related neck symptom

Unadjusted OR Adjusted OR* Adjusied OR'
Variables " (;:199) J(?1:199) (Subcohort**)
(n=162)
OR 95% Cl OR 95% Cl OR 95% Cl

Repetitive

Every few minutes 1.00 - - 1.00 - - 1.00 - -

Every few seconds 0.93 0.51 1.68 1.02 0.55 1.88 1.07 0.54 212
Repetitive (duration)

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 224 0.89 5.63 1.99 0.76 5.17 1.83 0.62 5.38

>4 hours 3.32 1.45 7.59 2.87 1.23 6.70 285 1.10 7.39
Lift (load/force)

<6.8kg 1.00 - - 1.00 - - 1.00 - -

6.8kg~13.5kg 0.79 0.37 1.69 0.75 0.34 1.64 0.50 0.20 1.25

13.5kg~22.5kg 1.05 0.47 2.33 0.84 0.36 1.97 0.73 0.27 1.96

>22.5kg 1.30 0.56 3.02 1.26 0.52 3.05 1.15 0.45 294
Lift (duration)

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 117 0.55 2.50 1.01 0.46 224 1.49 0.62 3.60

>4 hours 1.90 0.97 3.74 1.74 0.87 3.49 2.02 0.92 4.44
Push/Pull (load/force)

Easy 1.00 - - 1.00 - - 1.00 - -

Moderate 112 0.54 2.32 112 0.51 242 132 0.56 3.07

Severe 0.99 0.45 2.16 0.98 0.42 2.26 0.82 0.32 211
Push/Pull (duration)

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 135 0.63 2.86 1.22 0.56 2.68 1.65 0.67 4.06

>4 hours 215 1.07 431 187 0.91 3.85 2.72 121 6.11
Carry>3 m (load/force)

<6.8kg 1.00 - - 1.00 - - 1.00 - -

6.8kg~13.5kg 0.81 0.39 171 0.73 0.33 1.60 0.58 0.23 1.45

>13.5kg 0.94 0.48 1.83 0.85 0.41 1.73 0.82 0.37 181
Carry=3 m (duration)

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 1.50 0.66 341 1.35 0.57 323 273 0.96 7.82

>4 hours 164 0.79 3.40 1.55 0.73 329 1.89 0.80 4.44
Neck/shoulder (overhead/bend)

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 2.23 1.10 4.50 2.16 1.03 4.55 2.58 1.09 6.12

>4 hours 1.96 0.92 4.16 1.82 0.84 3.95 2.03 0.87 4.73
Extended reach

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 153 0.76 3.10 1.46 0.70 3.03 1.89 0.83 432

>4 hours 135 0.65 281 1.35 0.64 2.87 1.30 0.56 3.02
Elbow/forearm (twist)

<1 hour 1.00 - - 1.00 - - 1.00 - -

1~4 hours 1.15 0.58 2.27 1.04 0.51 212 1.09 0.48 248

>4 hours 1.26 0.60 2.67 111 0.51 2.40 1.03 0.43 244

(Continued)
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Table 3. Oddsratios of physical risk factors for work-related neck symptom (Continued)
Unadjusted OR Adjusted OR* Adjusted OR'
Variables " (#:199) J(?1:199) (Subcohort**)
(n=162)
OR 95% Cl OR 95% Cl OR 95% Cl
Hand/wist (bend/pinch)
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 2,01 0.94 4.29 1.89 0.86 4.16 1.89 0.77 4.60
>4 hours 2.94 1.45 5.93 2.57 124 5.35 3.22 141 7.36
Trunk (twist/bend)
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 250 122 511 291 135 6.28 293 124 6.92
>4 hours 2.15 1.04 4.45 2.17 1.02 4.59 2.02 0.90 4.55
Knee (squat/kneel)
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 1.15 0.59 2.26 133 0.65 272 1.26 0.56 2.85
>4 hours 1.76 0.81 3.84 181 0.80 4.06 191 0.78 4.66
Use power tools
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 0.87 0.39 194 0.85 0.38 1.93 1.09 0.44 2.74
>4 hours 0.42 0.11 154 0.50 0.13 1.88 0.50 0.10 250
Pressure points
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 1.68 0.78 3.64 161 0.73 354 171 0.66 4.43
>4 hours 6.28 1.90 20.74 6.00 1.78 20.27 3.87 1.05 14.28
Same position
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 0.89 0.42 1.86 0.86 0.40 1.83 0.96 0.41 2.27
>4 hours 193 0.93 4.00 1.66 0.78 353 2.05 0.92 4.60
Environment (cold, hat, light, vibration)
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 0.94 0.42 212 0.92 0.39 214 0.988 0.379 2.576
>4 hours 115 0.61 2.19 113 0.58 2.19 1.033 0.495 2.155
Continuos keyboard use
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 1.06 0.30 3.76 1.01 0.28 3.68 121 0.27 551
>4 hours 1.18 0.59 2.36 1.19 0.58 243 1.07 0.48 2.38
Incentive work
<1 hour 1.00 - - 1.00 - - 1.00 - -
1~4 hours 1.50 0.65 347 1.15 0.47 2.80 1.43 0.52 3.98
>4 hours 4.80 1.58 14.58 4.62 148 14.41 4,78 133 17.19

*: Adjusted by working time and ‘lack of reward’
" Subjects who did not change their work method or work department

3] 7k W AW wAlE 1.1(95% CI: 0.9~1.3) Al =EEE AR dAEH AIES HolAE ¢4iA

7} 1.5(95% CIL: 1.2~1.9)& Aa} Z718ksitt. AR A 99 8RldA] od Aate B4 98
- el = s e I A VA o P Bt o A77} EFE AdHE B T wAmr 1

I E/EES REE A, AASHE flFel = F gt Sk WAE IR 4 UTh

AlZbe] AgE B 34 A E o] Trlshe A B4 aRl¥ Al AR als AlQe A4 &

Btk olF AP E/EES FREE AAE AT ¢ & FY SFARR] A HdE ZAAE 4% A
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olo] Y-YFSBA| (2A7k 2E 91T

ol ATk FAIRE 257 Adud 244 5 S t}. oldo] thRrE A7t ‘2F-%A (demand-control)
o A4Be FAATE Ah Atk A 2R =g Al B2 47 27msg ve 4R A48y
/o0 fi8ES S7MIZL(0no et al, 2002), Al ol Ag¥d TEAA & T4 ARS TTMITIAL, A}
b 2R FE Zhe 23 282 50~170% 57t 3|4 AR Ak o] 23 AP = F8e &
AlZAem (Lipscomb et al, 2002), 4 <F= TU3 Qlojgta siley, =% A=rt w7u SHI dAFE
ZA7E BHH(Trinkoff et al, 2006). 1gja ZFAZE  3te AFde o|2fd d#Ae] AguAe &ethn 3t
o gt FAA AFA ZFALE T 6AIZE o= AcH(Bonger et al, 2006). 44 Aolr wE-wA}
ZolHl 1.5 9] =/ &5 ¥ Ee] 40.9~57.1% (effort-reward) 29 & AH&St] B =2 vl A
A 25.6~39.1%% 743t tHWergeland et al, & HAto] FuE uw B3t AR Z4o] QS n|Hth
2003). ol¥l ApolA Ag) AR, E7], W/ 3 Sk @ A AEA ddecle dRoz 2
7], ©1'%8)8] e Huh m=EARto] AdHd 2I3AA & SotAl 2 B4 AP el o] Afote] F3t A
Y & Aol Uk 535, FHE ol A= <2AA Age] A4S STt a3t (Bonger
AT W, W0/ Ae] A T B 447 et al, 2006) ol AzelME B AddAsh 4%
& z73el w2 o AYRA TIAA B Sl T 2Ed e 4QUA 2FAA B S0 U F24s
REinh ol AFold BEA AEedn FY A S AR utm, ARrEYse 89 F 9
g WA mejeldth we 2ed A¥eqlsd ge B 299 AdRd wyske WeR BARAY
JAH =E2E RS W wAH7E 0.630103, S B ol A7 v B84 AR edde FAkel =F
24 ggadd e Azl wdd W w9 Awe wixe] diF FRE o stk 22w =
1.922 Esked], o] A &84 fgaclo] A8 =] dAE AEststd &F-3 #AE HrlskE of3d
o Aed B 4] 9go YL A4 £ 1, =% Zk S AR q4HE AsAe 244
AT, 2 e B4 AR el B AdAIRt = 78 Wder 5 S A¥ES Hrlela. 2=la
wgd v wAHl 3.4302 w0 deinh od A el B9 sz FHRACN B4 2Rl
2 594 ety SFARke AsAer Aot Adad 5 S 2T Sl ASHEe A dist
498 22AA B 349 A9L ML £ Qe o Lol 2 £ QT E=F Fheld ATsE 29
AoR A7 4 AT weh AiBd 2BAA B WA 2BFA 5 340 09 Az AP dAvehe
4 99e Zole ERAY W F SR 2RAL 1 99 Fau gtk
ol e FAl7} Lad oz Yzhach oMl AFE B M AV AL AA), FgBaA
A R gL o] HF2EY A g9 & BA TEAA 5 37 AgAre] 718k aqlel Aoy 9
BAY edo] AR 2TAA F T4 BA A 4 5L 2SR 4] HEd FAxA AN waE &
Table 4. Odds ratios of physical risk factors and working time for work-related neck symptom
Variables Unadjusted OR Adjusted OR* Adjusted OR!
U ju Kk
(n=199) (n=199) (Subcohort**)
(n=162)
OR  95% Cl OR 95% Cl OR 95% Cl
Physical risk’
Low (0~9 points) 1 - - 1 - -
High (10~33 points) 326 176 6.06 3.20 1.67 6.14 3.50 1.69 7.25
Physical risk and working time' '
Low physical x low working time 1 - - 1 - - 1 - -
Low physical x high working time 087 031 242 0.63 0.15 2.69 0.44 0.08 2.33
High physical x low working time 190 082 4.42 1.92 0.79 4.66 2.79 1.06 7.35
High physical x high working time 462 208 1028 343 114 10.32 2.34 0.68 8.09

*: adjusted by working time and ‘lack of reward’

**: subjects who did not change their work method or work department
' Total American National Standard I nstitute Z-365 score (0-33 points)

. Categorized according to mean value of subjects
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