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Relationship between the Serum CPK
and the Shoulder Muscle Disorder in VDT Workers

Soo-Keun Kim, Hae-Kwan Cheong

Department of Preventive Medicine, College of Medicine, Dongguk University

VDT workers are often exposed to static load in the shoulder stabilizing muscle due to
repetitive work over long periods. Many investigations were reported the relationships
between static load due to repetitive work and regional muscle disorder. However, diag-
nostic appreach to work-related muscle disorder is difficult due to the absence of objective
dignostic tools, This study was performed to investigate the relationship between the
serum CPK(creatine phosphokinase) concentrations and the shoulder muscle disorders.
Results are as follow.

1. Mean serum CPK in total VDT workers was 67.6+28.4 1IU/! and workers with
abnormal serum CPK were 35(21.5%).

2. Comparison between cases and controls did not show significant difference in the
serum CPK level and the distribution of abnormal findings

3. Sensitivity and specificity of the CPK test was 23.0% and 82.0%, respectively.

Above results, in accordance with literatures, show that while serum CPK measure-
ment can be useful for the diagnosis of acute muscle injury, it does not adequately reflect
the muscle disorders developed by the repetitive work of low tension over long time, such
as VDT works.

Key Words : Validity, CPK, Shoulder muscle disorder, VDT worker
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getaln ATiPHE 25 g ATl FaXo
FE3) AZIFL lem (238 5, 1989; UF F,
1995), =M E AAF AXNE IAR|EE F
5l7] 9JBte] o|gH HAMeldA &, 1992; 2HE
%, 19895, SHAAHEAR F, 1990), =59 ¢
B AHe F, 1996), A/ EE Al
%, 1992; AAME T, 1996; £UF §, 1997),
WA e HAHEESS, 1996) Z8ln €% 285
A ZAAMEPEY 5, 19905 HHE 5, 19955 x4
5, 1997) ¢ Mg A7z} ek

FHAYEZN e A o] 280, AT
o] o, A7 Fell, @A Fof] T2 YE
F Ak eV ZAZbe] WejdE e el o
Bo®m EFatn dhvhe] TEAEQ Aoz FHFS!
o 2388 A@|AH R Fde] shwsta Ak 47
o] EF AR EFE 2T L7t Yo
upekr] FH Gl el dAedel wet A
Zol FEZHF Z4zte] AE 9@ Bl FHHQ AN
g A7E AP Par) dvkn Az,
EAFoAes VDT HYGAte] FHe48A8 7k
b R=rF E20EFEY F, 1989) oAl &gl
digte] A8 staat i,

R QA A ) 7Y 2&A e TN TS} b
2 Bgox B3 B 718553 (tension neck
syndrome), TUHEEZFFEF (myofascial syn-
drome), A% Z£%F (arm myalgia) ¥ IE 2
(muscle fatigue) 53 o] Agtel PFHo} Ers}
A e o] gl

29 A fMEe AN, A7A
218t AL, AAE A AL R YA PAL TE
43t Ja HZ B0 EAYEGH 7ol A
of 451 AT EEF, 1995). T2 olF7A|
Gt AQjo 2 QlajAN wAE F4F &3

o] g M 22 EAYESE 7]
Hol F&E A dsire A3zt ol (R
g, 1997). 283 o}t 22 AGvge] Ajztn
u]-gof glojA H&AolX] Ky FHol gleh

T2 A G el] it BAlol A Fukstm Sl
o] 2 AAY A AAFFT o|gH HAalrA
&S AR AT Ak g EA7) A7)
g & itk wEbA ol EAE A & g,
FAaAge] i3t oldE ¥4 & sle AW A
Wl og AR FAld B ZEAES gA
o2 ZHstn waA & & Jde F3E Jaga
W e Fide] "aslit,

FAA I8 g dEANE dyshe
& AU AP A o3, FxF IeAgoR
SHH7F Besla sle ATPe AYL Z¥sin
qux] AP st FAFEEZ (activity-
related pain)e] A71™, QM o]z &
S&doly ojdx] 2¥-& AW creatine phos-
phokinase (°]3} CPK) &4o] Z7iHe &7lo®
vebdth wEkd 8% CPK 37} 28849 A
F7} Ake Aotk (Hagberg 1995).
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g 2%, WEET W9 A R AFFH A
g AAEATh X #9L B3N] 3d 9 &4
AT} FolZfel AR ARRIE Zgste] HAMIS A
Fololl ofste] AFe] FAH w3 24, AFHH
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st wEsigich. oldel Adg Sk o7 o9
o] B9o ZHEFE ThAY Z8FqE I
E 97THE AT 16355 W22 o7 ZHR )
To® 113%, ek Ao r 367, HEH o

Table 1. General characteristics of study subjects

Contents Number of workers (%)
Age(years)

30 ~ 39 97(59.5)

40 ~ 49 62(38.0)

50 ~ 59 4( 2.5)
Education

Middle school 4( 2,5)

High school 125(76.6)

College and above 28(17.2)

Non-respodent 6( 3.7

Working career (years)

~ 9 2(1.2)

10 ~ 19 109(66.9)
20 ~ 52(31.9)
Total 163(100.0)

Table 2, Distribution of cumulative trauma dis-
orders{n=163)

Injury type Number of workers (%)

Muscle disorders in shoulder 113(69.3)
Nerve, tendon&joint disorders 36(22.1)
Normal 14( 8.6)

Table 3. Comparison of serum CPK among groups

Contents CPK
Muscle disorders in shoulder 68.3+29.6
Nerve, tendon&joint disorders 64.9+24.4
Normal 67.6+29.6

Total 67.6+£28.4

Mean=*Standard deviation, F value = 0,21, p=0.81

o it 149 BATOR BRI, BRI
Aevas A424e Tase 498 BT B
daen, 27 <lue Ade TRl e
T ol&HA AAMY kg B AR 253
T2E F2] AV 45l de A2 s,
#Ee] Fole FRHEY Fl2 23 & #FA
|4 BFol e A2 dRen, 449 e
FET FFTe AL AFAAl EXshe HHo
5%, Aoy, AaFAZel Ui Tinel AFS}
Phalen AA7F 49 242 st

dzate giate] # £ $3R9 FAW)
A st AHgEYEA7] (Dimension, Dupon,
v 2 83 CPKE 383+,

e Ase A" SPSS/Win 7.0%
ol g3t} z} TER FAMEAM 9 Fishers] A&
EWE AHE3l FA .

ATZ D}

t)dAte] duba EA2 Table 13 2tk thdat
T BF dAelen], d¥e 31~534E HiEL
394101131, 30Ut 979 (59.5%), 40th7t 627
(38.0%), 50th7} 4% (2.5%)oiuth. &P u%
@ EYo] 1254 (76.6%), HNEWE Z¢jolAto]
289 (17.2%), F&n &9°) 4% (2.5%), ¥oH
o] 6% (3.7%)°1%™. SF7LL 6~31de® H
# 17.74 o1z, 9d ol&rt 2% (1.2%), 10~19
deo] 1093 (66.7%), 203 ©14de] 527 (31.9%) ©}
ATt
RN gaE BREe oAl Z54lr)
1137 (69.3%), 13 4173 2 #Ho] A& 335t
o 36 (22.1%), Aol 149 (8.6%) .2 HA
163% bl 4R 22FAFNI) 91, 4%
(Table 2).

ZAL A Ao CPK AAME I He7t 19
~230 1U/t o]z, HAH o] 67.6+28.4 IU/I =
Ao g 23 EX (skewness=0.64) & 3tz U
At} (Table 3).

ZAL HAdTEE HAAEGE vwEd o) 2%
olte] 68.3+29.6 1U/t, 71el A Z2ZHA%
oje] 64.9+24.4 1U/1, AATol 67.6+29.6
10/t el em Zh 3ol BAHeR Fog Aole
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9t (Table 3, pr0.05).

ZA QATEE A CPKAAIA ol dazz}
9] X 079 25| 269 (23.0%), 71E
FA2ZAAZN T 69 (16.7%), BTl 39
(21.4%) o2 RAA o|FAAX7} 357 (21.5%) 1
31, ZHEzre BARoz #o% Aole fU
(Table 4. p0.05).

By atelate] &% Z8FRAGH B LIRS
W ¥H CPKAAY W%e 23.0%, SolEe
82.0%°]1, FHAZEE 74.3%°]1, SAd&E
£ 18.0%°]A}(Table 5).

&

Az Fehiide] g5 &S BAlAie wad
utel $52 Mstmg @ grie] o AspHs ¢
W25E AZsle J2 AFE ddv]|e] 23 9
3 AFE SA4EF olEIAX ZA Wk
ol9} Z& HFE TWHIE AL APolMe Y
& AAE FAIRY FABHEA BHEAo R FIRE B
2 utx F YEVNE AMEE wE 2EHAY
Ago] FAZE Hn A (A F, 1997).

AFE @l FAL ARl wE 2EHA 3
ofell whal MARAZT(WHO) = "tEd 2Edf
o elgt 2FFA &4l rHedivtn 4 Al 3
o} Raffle, 1994). =3k OSHAE Aol &AL
48t %9 (biomechanical capacity) & 233}
= E R $3E a7d We ISHA Y &40
op7|gthn 3tk (Hardler, 1990). °1&3 1723
e FHAGEA NG ] ZA 4 HA FHE =
Rt d7)de A9 2873, A3 dde
Zoll, 2172 Aol 3 A B ),
TEEFE YA £33 ARE + e FAl
gk ¥ Ee]Foln, 2Rle] AEAHQ A(in the

Table 5, Validity of serum CPK test

)

mind) 2R Z&AA 9] HelZHA A (in the
muscle) IAE FEI7IVL oAFrh §FS AAA
EE ZAAHY 23E4E FNE gbgola A
Hog B A¥es APz yov (HA,
1991), &%el ol 718l wa WEo] UL
T i}, ole} go] S/EF AM} kst w
AVAEA, A7 e e, =2 5eE g A siety
AL 5& 9T AN 2AE st FEst
A SRR JASAE Fetsir) st Ay we
A 2EE5L ooyt £9g A3 (convert
disease process) & AXE Ro] opdr}t o4y
o : e vaHE Eoktn ¥ & At (Sarast
Tom, 1988). _

1990 Ee] Eol WA UM E 493
Aol B B0l FEEAAM VDTHARY S F=2
3 gle Azzonidy) ee 2 Az
ZYPA] 7 Zo] g utEz oy PP AAHZ A
&9 AP L T FEAES R FHYY
7o) Aol dig HESL olFoF (A
d F, 1989; o9z F, 1992, ¥ F,1989;
2% F, 1990; #F F, 1995, AT 7,
1996; AA1E B, 1996; £0F T, 1997 =33
5, 1997). £ 5(1997)9 QTolA 2878 A
TEGAARY AAr|EE AL, °] 7k

Table 4, Distribution of serum CPK abnormal
finding among groups

Contents Normal  Abnormal
Muscle disorders in shoulder 87(77.0)  26{23.0)
Nerve, tendon&joint disorders 30(83.3) 6(16.7)
Normal 11(78.6) 3(21.4)

Total 128(88.5)  35(21.5)

Fisher s exact test =0, 61, p=0.72

Contents Muscle disorder in shoulder Non muscle disorder Total
CPK abnormal 26 9 . 35
CPK normal 87 41 127

Total _ 113 50 163

Sensitivity=23.0 %, Specificity=82.0 %,

Positive predictive value=74.3 %, Negative predictive value=18.0 %
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ZHkgo] AFE e BEEA 27 JFA 4 d
o] FARRE Ago] U 2FESEL) uisly
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FHge]l 2147]F (Rachlin, 1994) Fx= Aolgt 3
o] glol AAH G S AX AAUFol HESN H
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o5} o] 25FF0] 2H 34 28 J"HE %
8717t WET Aol Rzl ZIEel g
Heyn Agae BAZ A28 4 3 q oA

ZAELS ARFHOR FHY £ lowA AdF
A A FEA|o] Be T2AEL geE waan
A E AR AT ] 015112} Ak AlE

=5 ¥Y T 3le AT J2gAbbEe] Fas
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zge ARAeln WsEE 1 He4el UzE
B 25% H«l ARt olvgt 43 #eld=
- 584 Aot} (Burke, 1978)

AZ7HA AAE AGHE 2555 Agste

7PSET_ & 2L 3o gtk @ Type 1 24
#2) 23314 (overload of type I fiber) @ &%
R4 5749 97% F7Md (reduced blood
flow and pain sensitization) 245 A
28 (energy depletion) @ Z&thA & 213k
51 24 (muscle fatiguability) ® BAA 25
27 (eccentric contractions) ® ul$EAIA
AN 24 (gamma motor neurons) @ type | &
AH B9 (recruiting type I muscle fiber) %
OT Zﬂ"ﬁ]"’ AEH olEL 43 wietyelely) B}
42l Wgo= Hol oy webr A /i
%%] 71-o] o}A7A] ghdElA AWEHA R
A= Aotk (Harberg &, 1995).
] 7}-5’:13] THFFNA] AgdL J=3 2§
M2 5457 BR3la e ATPY HA¥S
Zsta oz HPe R sty FIAFLEFF
(activity-related pain)e] 7]m, 2gjAdghelx

*]

>.

ola{gt THLAdo|Y JuA AL YW CPKY
Yol F7Ee A7eFE Jephd) wEld A
CPKel F7P7) o584 AE7 doe RAejr),
CPKe& ATPE ©]-43t creatined <4tsste
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o] FfEol JeH, HA 96%7F FHZ HFE
Hol 3 FFo] 7Y 2& 4E RT ith
kA @i CPKe 84571 So)ske AL &
Fx39] AL on|sla ool THLENE W
ZFEAve AE uiatt(Kar 5 1965; New-
ham %, 1983).

Hagberg §(1982) 2 E7139 A3} Fo) &
CPKE ZH3I9S Wl 2AAF 242719} 4842l A
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%, 1982; Clarkson &, 1982)cxx= &%
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}(Belcastro, 1993; Sorichter %, 1997). Mair

5(1992) # Rodenburg 5 (1993) & 28&AS &
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Newham %(1983)2 HAA &% (eccentric
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2 VDTRYA AAEEL HAA 4% (eccentric
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A9 CPKY &30 Ego] d AHolzls 7o)
HNANH2 JH(Edwards 5, 1984). &
Newham 5 (1983) 9] d7= FAEAAE Ao
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