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ABSTRACT

The purpose of this study was to investigate the effects of Hoehn-Yahr scale on the activation of lower-extremity muscles
during walking. Electromyography (EMG) analysis was carried out on 36 patients with Parkinson's disease in the off phase of the
medication cycle. We recorded EMG signals of the tibialis anterior (TA), medial gastrocnemius (MG), lateral gastrocnemius (LG),
soleus (SOL), rectus femoris (RF), vastus lateralis (VL), semitendinosus (ST) and biceps femoris (BF) using Noraxon 16 channels
EMG system during walking at preferred speed. Rectified EMG signals were normalized to reference voluntary contractions
(RVC) over a gait cycle at the preferred speed, allowing for an assessment of how the activity was distributed over the gait cycle.
Compared to the H & Y Scale 1, H & Y Scale 3 exhibited greater activation of the vastus lateralis during mid-stance and greater
activation of the medial gastrocnemius during terminal swing. Compared to the H & Y Scale 1, H & Y Scale 2 and 3 exhibited
less activation of the tibialis anterior during initial swing. We conclude that the more Hoen & Yahr Scale increase, the more abnor-

mal lower-extremity muscles activation.
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wEo] th(Kim et al., 2013). ©]&3 HEE Fo 7P
gzl dHA e Aol 1967d &dlok=(Hoehn-Yahr)7}
kg3l g ollof= 2 = (Hoehn-Yahr Scale)*]|tHKim et al.,
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JJri’l‘E S EA AN BEEE A (bradykinesia)

=52 74 (rigidity), 1% (tremor), ZWI SH4 (postural
1nstab111ty) 2 FPZA] o] e Hafo] JES v|xm, ifsg
< e SRt 4] Holl 7MY B IFE ¢
220|tHKim et al,, 2013). Wb B SapEo] ﬁ%ﬂé
RS o g Hd A3t ATE s tH(Palmer,
Mortimer, Webster, Bistevins & Dickinson 1986; Reuter,
Engelhardt, & strrker, 1999; Shel, Peggy, Monica, 2000;
Scandalis, Bosak, Berliner, Helman, & Wells, 2001; del
Olmo & Cudeiro, 2005; Morris, Huxham, McGinley,
Dodd & Iansek, 2001; Kim et al, 2013). Z2]v} 1< 8
S BRI g AW SEEE B S &
S Helom, Axjo] FUgle] Bl FAAM L uiH t}
ZA YeERATtHdel Olmo & Cudeiro, 2005; Kim et al.,
2013).
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Table 1. Subject information
H&Y H&Y H&Y
Group Scale 1 Scale 2 Scale 3
(n=13) (n=15) (n=8)
Age M 63.1 67.1 63.7
or) SD 7.8 6.4 8.7
Weight M 65.6 58.1 553
(kg) SD 4.9 5.1 53
Disease M 2.7 53 7.6
duration
SD 1.1 1.6 2.4

(yr)

2 MBI W DHE IS

oAl ARE vl 7 32 2R ALH
(Noraxon, USA)2E 1671¢] DS dlole] ol AR&-st
% tH(input impedence =10 millichm A/D converter with
£5 V input range). ¥ A= 20 mm 27 Ag-AgCl
T2 A Y F¢ AFS AFE-3F(Noraxon dual
electrodes product # 272) -—75 st} s
belly)ell F2taict. ¥ A=

E-(muscle
S+ sampling rate=1000 Hz,
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gain = 1000, input impedence =10 m{ CMRR=110 dB,
Hel2 =3pEQT. o]
$13te] 178 (Microsoft-HD5000,
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Figure 1. Electrode attachment site
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317] 913 bandwidth=10-500 HzZ HEE 2§ F
RMS window=50 ms 3&3} 3} th(Schmitz, Silder,
Heiderscheit, Mahoney, & Thelen, 2009). ©]% Perry<}
Davids(1992)7F A|A1st 1B F715 323519] loading
response(LR, 0-10%<2] ®3] 7]), mid-stance (MS, 10-
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100%)°2 skt
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Table 2. Differences in muscle activities among Parkinson's patients scale

(unit: %RVC)

Phase of gaitcycle  Muscle H & Y Scale 1 H & Y Scale 2 H& Y Scale 3 p Values
affected side affected side affected side Group Post hoc
TA 126.92+159.97 51.06+37.60 54.99+49.63 076
MG 77.96+34.68 71.60+67.47 124.61£100.75  .080
LG 65.22+34.06 88.13+88.65 127.46+131.77 334
Loading SOL 212.67£131.37 126.67+105.56 143.21£129.90 576
©10%) RF 11324485 81 80.25+46.87 110.5268261 521
VL 88.40+67.66 87.51+55.77 96.16+70.50 444
ST 90.28+14.52 113.33+75.49 79.30+46.17 404
BF 129.86+116.89 98.83+67.82 112.68+84.79 948
TA 53.54+51.69 50.06+38.95 79.51+68.94 836
MG 126.78+108.92 91.74+65.53 119.88+97.79 242
LG 112.30+73.72 92.76+64.97 130.98+77.32 448
Mid-stance SOL 159.45+7.89 137.54+108.27 122.47490.18 959
(10-30%) RF 106.62+98.14 103.39+91.90 132.15496.27 631
VL 71.98+63.66 120.01+64.77 129.99+67.47  .038* 1<3

ST 122.42+129.97 130.75+95.19 119.81491.89  .657
BF 179.35+85.09 114.86+89.95 136.83£118.67 369
TA 158.06+122.84 63.21+49.23 59.43+37.86 288
MG 52.58+81.65 80.24+76.69 103.63+93.60  .136
Terminal LG 46.30+41.99 70.09+74.94 118.97+75.04 069
stance SOL 124.98+117.97 101.21+72.36 98.45+64.21 521
pre"f‘;lfvlmg RF 133.80+135.96 100.39+83.59 107.16+7842 234
(30-60%) VL 80.58+99.33 85.10+97.07 80.23+71.08 671
ST 97.28+105.37 83.86:68.34 80.66+72.84 312
BF 159.66+141.25 72.35+59.17 133.73£12841  .068

TA 153.50+46.41 58.89+49.09 52.79+41.14  035* 1>2,3
MG 63.20+79.21 79.12+81.76 1140148522 145
LG 50.52+71.73 95.08+97.30 1029249257 122
Initial SOL 84.52476.54 100.03+72.69 134.03+87.97 237
(60-70%) RF 733047775 86.77+75.59 1027145164 964
VL 46.84+61.42 79.85+98.92 112359474 183
ST 80.26+90.07 89.83+84.40 76.50+55.47 591
BF 79.90+86.14 116.77+108.20 127.94+109.80 935
TA 77.26+49.72 68.63+60.99 47.79+41.63 936

MG 54.29+44 81 98.24+47.24 173.12446.59  .025* 13

LG 73.26+83.26 70.78+66.74 120.07+100.41 256
Terminal SOL 84.94464.74 108.5177.05 129.96+101.06 870
(87-100%) RF 103.42£61.58 114.07495.66 96.67+78.01 678
VL 111.52+75.88 100.46+61.29 83.97+77.65 977
ST 119.64+74.19 91.27+53.82 76.67+60.40 079

BF 174.18+44.57 104.38+47.23 97.14£65.75  .026* 1>2,3

Note. TA: tibialis anterior, MG: medial gastrocnemius, LG: lateral gastrocnemius, SOL: soleus, RF: rectus femoris, VL: vastus lateralis, ST: semitendinosus,

BF: biceps femoris

Post hoc 1: H & Y Scale 1, 2: H & Y Scale 2, 3: H & Y Scale 3
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Figure 2. Differences in muscle activies among Parkinson's
patients scale
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