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(N=22)

N EER ARF
N + 3D M = SD !
Fod A%A 94 X 6.10 = 4.61 12.04 + 473 -8.580 "
ek 5.86 * 5.34 13.02 = 6.17 -8.169 "
2.79 + 2.34 8.08 + 4.59 -7.311"
Fod o X 12.54 +10.09 1844 +10.11 —2.770
y 6.9 = 6.05 12.17 = 6.04 -5.848"
z 9.31 + 7.90 17.85 + 9.65 -5.188"
F2Td At X 15.06 £ 9.88 35.15 *+ 50.69 ~1.875
y 17.90 £ 11.76 27.82 = 15.81 -3.626
z 10.03 + 9.55 22.88 + 14.42 —-4.721"
Fovd Fodeat X 6.78 + 0.89 749 = 1.28 ~7.309"
Z34 y 7.88 £ 1.06 8.94 = 1.37 -6.554"
z 7.04 £ 0.74 8.09 + 1.34 —4.394"
FoREA} X 34.76 £ 459 3819 £ 0.99 -5.142"
y 39.65 + 6.31 4491 *+ 8.21 -2.765
z 36.56 £ 5.76 40.66 £ 6.33 -3933"
FEA AR X 13.24 + 1342 19.40 = 12.99 -5.124"
LR y 5.83 * 4.29 1143 £ 7.74 —3556
z 953 + 6.55 1657 + 9.48 -3637
*p<.05, «*p<.01, **p<.001
3. Aol 2ol OtEol| oot S5 9 v. 1 &
IV =l T
A vkl &g B o] APAke] A
AT o] nhe] st B Y19 o] A5t v T8 el vA| = S Lotz skqla, 1 A n
W (E 49 2t 3 S0l A, 84, & Ed® =9 staat st 2 AR R d9elA 1
T YAA 2 akE A A 3 QA Z}E%¥ (sensory integration) 0] &2 HH 2 0 & AREE 11
N9 yF Aol A 5.2714.22, thET 10.33+ 9lor} o)So] AAEA 14, 7|5, 183 % 7+ T
9.660.% froJn|st 2fo] = B 0L (p<.05), xZE T 250 AE Wele ] 2AE FE3te] o] & 3] 93 Y
Me 7 T SAA SR 9|l atelE YERA] 29k So] Ay o] ¢kth(Miller, Anzalone, Lane, Cermak, &
I A} I A4S 9 vla Aol A = Osten, 2007). ZZHE ol &M= Gt 27484 &
T g EAA O E o] gk xfo| & ERA] ¢kgh A A 24wt AFde] YIS vjA|= Ao
T SN E Aol FEE, 2 oh e} Fu} 2 2oyl 7)420] &) 7|oj s}l §
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B 3. CHETof OpEof oot &3 28 ME | (N=22)
- EER ARF
5 t
M+ SD M+ SD
Fod Awd o3} X 1028 £ 7.97 1766 = 834  —4800
ek y 778 £ 513 1388 £ 493  -5953
z 682+ 813 11.60 + 826 -8.721"
Fod o X 11.95 = 9.62 26.38 £ 1606  —3.824
y 757+ 631 1790 £ 887  -5015
z 11.05 £ 7.05 22.42 + 12.08 —4.250 "
FoRE A} X 16.78 + 1353 26.85 £ 1578  —3.288"
y 20.79 *+ 19.90 3861 *+ 2851 —4.348"
z 17.38 = 9.90 3352 £ 2047  —4.022
S Fodeat X 6.22 + 538 1211 + 595 —6.687
ek y 547 £ 4.85 1063 £ 6.21 -5514"
z 478 + 413 940 = 511 ~5.799"
FoUE A} X 850 £ 583 1710 = 6.23 —7.748"
y 782 6.95 15.62 £ 10.91 -3.804"
z 658 + 5.86 1161 = 7.09 —4.666
FTEAEBE AL X 18.28 +13.13 2450 £ 1182  -7.136
y 1018 £ 858 17.76 = 9.79 -4.208"
z 1240 £ 7.94 22.71 £ 13.36 ~3586
*p<.05, «*p<.01, **p<.001
2008). olel B AT WBAQl SHEE A AA ) & £ nadk vk ek
A8 7leo] w2 APT I AF o E 4] AU SHAYE 7]ES AFES BAES U oRE T Ul
8 7)mo] B tx2are Ay QA T A B T TN e Sk A8 e R At
AR 7587 2] 5 8 Al BigkE vl A A7) e Haskelvle] &4 A /584
skt 8k 7hzte] 422 o 5 glo] MEA] FEO wao] 1fr g
B2e A Qo A4 AP Y 4 39S AUtk SIS ot Calaghan
s, A2, Teln P e WaG  2010).
(Cailliet, 1996). 712 A7-°lA Hobbs, Adams, 2 AT Aol AP 2t B 55 4Y §
Shirley} Hiller (201005 258459 550 Qe of 7 949 A7) 02} S7lsto] g 17
2o 115, 13%, 165, 175, 195 == Aol tigt o) 248 B35 (p<05). Segal 5 (2010)2 3023t A
IRFEY A B QERATDIN 2 04 AR FUY AP DRFEY Bl Bt w2
B gl Gebdoha Shgm Faw A @ (disc 29 BAY A5} Y S rka wag vt g
replacement) o] ¥ QEFASE THFEY 17 F ol 20v) ARl0leke Foli= YA A7) Azl
AR Btk akodth B3 Niessen 5 (2009) S ¥ &% frAFSE A 1T}, A ek o] A HAA &3
A= gidoR Adde 353 1S5S vjud At e % P71l o] HA 9] Ao s
A 5ol e AR FF 7k AT A4 3 a1 TRk B7yst B A9} vlashy]ole tha
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B4 AEII 2O npEol st 55 9 MEAH[ W (N=44)
> HA iz
= M+ D M+ t
T4 AHA 9} 594 £ 3.24 737 £ 7.20 —.851
=l 715 £ 410 6.09 £ 4.80 787
z 528 £ 3.39 478 £ 257 .bb4
T4 9k be 5.90 £ 10.00 14.42 £ 17.69 —1.966
y 527 £ 4.22 10.33 £ 9.66 2251
z 853 % 7.72 11.37 £ 12.55 -.902
Sk X 20.08 £ 50.23 10.07 £ 14.37 .898
y 991 £12.82 17.82 £19.23 —1.605
z 12.85 £12.76 16.14 + 18.82 -.679
FoHd THA @A} be 534 £ 342 588 £ 4.12 =477
=tAld y 466 £ 3.33 516 £ 4.39 —.432
z 7.31 £ 7.80 462 £ 373 1.458
Sk be 580 £ 5.29 8.60 £ 5.20 —1.766
y 416 £ 7.05 780 £ 9.61 —-1.431
z 754 £ 8.99 503 £ 5.05 -1.143
TTAEHd At X 6.15 = 5.63 6.22 = 4.09 —.046
y 560 £ 7.38 758 £ 8.45 —.828
z 7.03 £ 9.06 10.30 + 13.48 —.946
*p<.05
27t Stk o]e} o] afFE4 e e S 7} FolA = A3 Btk Bash v Sl T #
5 FFl EAAT] eiM e QAo R TEE oY ke i 9l 2 i 84 s et At
aF= A AAZE obd o) AR o] Q3 Ft = AL de& AARSEL o Aol A 17 9] o
A A G2lo] Hofok a17] witel A8 7] & 3AFE] A7 A MEkE AFskG 7ol A& 7HA7]
< 4 o] 5 Wgle| thsk A= AA7EA] AL o] FofA| = Ua FE7 s Ao g Helt) siAut o] ol B
2 gk}, 8 Gay 5 (2007) 2 ST AellA et mpe] osk 55 Y o]F 84
(complex regional pain syndrome) BAE2S Ao g 7o 7ot Aol fARSE A E Bl
A8 et Aol A A7} §18 Q1 X% (vibration) AF=©] DA A7 QUAS] itell EAfete A7t

8y 9

Bz ol

4] (feedback) = 57HAZ1tkaL 3fof
A = ol ake] WF Ao e Aol & 7t
A%k d ol #AlollA] & Ael= Al
B3| = SFAth
Callaghan, McKie, Richardson, Gregory £} Oldham
(201002 HEFETFT =S hOR IfrTd
A 77 34E AAE 7154 A7) 2H A MR &

Qe A3} v A9 YL ol Ao BT

OHHH

F71+ o]
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N OIN
£ 30
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o2 Aoy, 1906'd Charles Scott Sherrington®l] 2
3l 2= Qo oA A Q1 7t AR ] A, A 2 7
#A 9] oo 71033t (Hagert, Persson, Werner, &
Ljung, 2009). 584 #2725 E o2 JH 2
5 A ZEEY Sl gk o 23 A e} &
Q12 ef o] &5 7] wiiell, o]2] g A1) §fo] Al
TETY T8 AstE L, 43S T2 FEelA

HeS A7 Dk Hoon et al., 2009).
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Abstract

Effects of Pain Input From Friction on Upper Limb Proprioception of
Work Participants

Lee, Hyeon-Sook”, M.P.H., O.T., Kim, Sung-Joong™*, Ph.D., P.T.,
Yu, Jae-Ho"**, M.A., P.T.
“Dept. of Occupational Therapy, Shinsung University
“Dept. of Physical Therapy, Kangwon National University
““Dept. of Physical Therapy, Sahmyook University

Objective : The purpose of this study was to know the effects of pain input from friction on proprioception, and
to identify the change of proprioception, which is an occupational performance component.

Methods : Twenty—two males who had participated in working practice during 1 year were recruited for this
study as an experimental group. Also, twenty—two healthy university students were recruited for this study
as a control group. We measured the mean positioning error using Winarm three—dimentional motion analysis
equipment by having the subjects move their elbow flexion—extension and wrist flexion—extension. Next, the
subjects were given an intervention of pain using a brush. We then conducted a retest. The collected data
were calculated using a formula and analyzed.

Results : Both the experimental and control groups showed significant increases in mean positioning error
during an elbow flexion—extension and wrist flexion—extension after pain input (p<.05). However, the
difference in mean positioning error before and after was not significant except for the elbow y axis error
(p<.05).

Conclusion : An increase of pain, which is a somathetic sensory receptor, reduced the firing of proprioceptions
for positioning control. When pain appeared, a reduction of proprioception firing was constant without
reference to the level of occupational performance skill. Therefore, a program for decreasing pain and

increasing proprioception for the prevention of industrial injuries is needed.

Key words : Occupational performance component, Occupational performance skill, Pain, Proprioception
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