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ABSTRACT

Objective : This study was conducted with an aim to use it as basic data for developing assistive devices, such as insoles that can suppress
the progress of degenerative diseases and strategies, to improve early degenerative diseases by assessing walking characteristics of farm

workers who were classified as KL-grade in the perspective of motor mechanics.

Method : 38 male and female adults who complained of knee joint pain for more than six months were selected, and they were classified
according to KL-grade. KL-grade was assessed by an orthopaedic specialist and an occupational environment health specialist. Filming
equipment (FX-1, CASIO, Japan) and a ground reaction force system (AMTI OR6, AMTI, USA) were used to identify ground reaction force

characteristics, and WOMAC was used for a pain rating scale.

Results : There was a difference between the right and left side (axis-X) according to KL-grade, and when the grade was higher, the internal
ground reaction force was also higher. Changes in COP were not affected by KL-grade of the knee joint, but it tended to increase as the
grade increased. There were differences in the time required for limb support while walking according to the grades, and when the grade
was higher, walking was more inefficient with long braking force and short propulsion forces. Also, pain rating scale, the right and left side,

and COP changes while in support phase were related.

Conclusion : There was a partial, statically significant difference in KL-grade and ground reaction force occurring during the support phase,
and there were differences in ground reaction forces according to the grades of degenerative arthritis in the knee joint, indicating that this

study is worthy as basic data for future studies.
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Table 1. Characteristics of subjects
group(n) Age(yrs) Height(cm) weight(kg)
grade 1(17) 54.76+6.61 161.72+7.88 65.3148.39
grade 2(14) 61.0745.76 161.93£8.27 65.16£11.89
grade 3(6) 55.0048.19 163.40+6.35 68.86114.28
M+SD 57.08+7.09 162.07+7.61 65.85£10.56
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Xray % #Vd%(frontal Plane)ollA] tE = (Head of Femur)
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grade Il

grade | grade Il grade 1V
Figure 1. K-L grade(Sharma et al., 1998)
Grade I : 4] vl&l] @A7F0] Folrl 7o) oAl A=
o} tlEBo] 27 BEAXE Wl B

Grade Il : ¥ 7470] oA F5 o] vy =0
3)
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o] T

Figure 2. genu varum measurement

UYE53849e AP (frontal  Plane)olA]  thE|Z-F(Head of
Femur)$} 19 thE4-9] #7HPE-E(Femur intercondylar notch
center)= X102 AAsIT A FUH(Tibial Spine center)
9} AZ9 % (center of talus)E XS AAT & &HA
o sk g A4 thFigure 2).
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2. KL-gradeof| 2 23 A| X[ X0|

<Table 3> X3 A] KL-gradeol] wHE AWty zjo]5 1}

ERd Flo|tk
Table 3. Result of GRF
E1 E2 E3
Variable event  grade 1 grade 11 grade I F
‘ El 10£05 12408 09+07 355
p1 P2 ?NRE;; B -48:15 4712 -8t 17367
Figure 3. Event & phase setup of gait B3 03+.08 -01+.04 -07£05° 6675
El 11+.14 09421 12408 074
=iz GREY gy g34130  80:90 L33 217
6. SAXE| (Nkg) i - o :
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SEA s A A9, AT FEY AEE Y B3 68+.35 64£20 70+.12 139

Kruskal-Wallis Test—a‘ 2A)5H9 31 WOMAC Score®} A|muk Note. “significant difference between grade 1 and grade 3
o A +31gmf' cant difference between grade 2 and grade 3
=

EA =05, " p<01, “p<.001
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e 1E 7 544 14 29E e gl
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Table 2. Verification of homogeneity groups 3 ZolE YERA Folt}y, cope = 7 WSS ek
Pk Peak Ao% Y0 T 5 ek
gender age weight knee  knee  hight WOMAC
flexion extension

Variable|
Group

Table 4. Result of COP, time
grade [(n=17)| 2009 14.74 1747 1736 1679 1844 1809

Variable phase  grade I grade [T  grade III F

grade [I(n=13) 19.19 2458 1796 1225 1396 1800 1958

COP-X P1 04,10 .03+.03 .08+.05 12

M g 0em 00802 00£00 087

grade M(n=6) | 12.50 1600 1867 2120 1870 1975 17.33

chi-square | 3.182 6.865* 1.098 2998 1152 .114 236

copy PU A0sIl I1£03 12£03 180
(m)

T w2 BAA 4 A3 A3 AN e wal S
oA frefst ake]7h UeRA] Sdoltk o= KL gradeol W Pl 45t18 4550 53.06 632
olglA EA Ei 2 51 oalErle Ao o ,e Phase
IS4 3 T A etk Sle jElat o) Time P2 26517 2417 16£01 748
2 AATe] AASH ISl o] AFA RO A (sec)

o o ol fotall  71£08  .68+10  70:04 541
=2 T ME]'
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