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Objective: The study aimed to develop a functional performance index that evaluates the
functional performance of Parkinson's patients, i.e., to integrate biomechanical measurements
of walking, balance, muscle strength and tremor, and to use multiple linear regression with
stepwise methods to identify the most suitable predictors for the progression of disease.

Method: A total of 60 subjects were tested for sub-variables of four factors: walking, balance,
isometric strength and hand tremors. Potential independet variables were extracted through
correlation analysis of the sub-variables and dependent variables, Hoehn & Yahr scale. And then,
a stepwise multiple regression analysis using the potential independent variables was performed
to identify predictor of Hoehn & Yahr scale.

Results: First, the results of the study showed that physical composition and gait had a relatively
more correlated with the progression of the disease, compared to balance and hand tremor.
Second, Parkinson's functional performance is characterized by dynamic pattern of walking, such
as foot clearance and turning angle (TA) of walking, and a high-explained regression model is
completed.

Conclusion: The study emphasized the importance of walking variables and body composition
in minor pathological features compared to Parkinson's patient's balancing ability and hand
tremor. Specifically, it revealed that dynamic walking patterns functionally characterize patients.
The results are worth considering when assessing functional performance related to the progression
of the disease at the site.

Keywords: Hoehn & Yahr score, Gait, Balance, Muscle strength, Tremor
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Table 1. Participants demographics

ROl ZFSIAUCE HE2 30 m 72| E &=t Mz4e
2 62 2US HAISIYCN, Gaitup IS EAE S310] £
T OHelE A4 EHl mAUR HASHEYHAS) Hel 2
AotHY Bole2 Liw0f MU, Gaitup 7HEEAE S
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St

HE(step length), B & (stride length), X|X|7|&(sup-
port base), 2EA|Zk(step time), 2@ A|Zk(swing time), XIX[A|ZE
(stance time), E ZHstep width), 2@ & Ol(swing width), 2|
Z(Turning angle; TA), MaxTC2 S2| B #t2 ALEsI¥D, ¢
H59| HEAZHCV: Coefficient variance)s E37HHA
loz LHESIQICE £3|, TAE EHF7|Q| A&t 2 ALO|Q]
2e|Zto| oAl HMakF, X|H xy)o| &y £FA)2 Folg

ACkFigure 1; Mariani et al.,, 2010).
TA, = 6,(N) — 6, (1)where 6, = Ry xy

MaxTC2= 23 E|l= Yol ¥&EX| S8(toe clearance)2| HH
OllA OIXIAIRE EX[A|7HX] BtEXoz Eilst= & HRj I
AF™E olo|$tChFigure 1; Dadashi et al,, 2013).

MtcSE A AHEA ST(YHHLZE XUHZRH 1~2
cm)0f M Q| HHE HFE(Foot Speed Norm at minimal toe clear-
ance (m/s))O|Ct &, 2= Lo HSEO| X|HOAM 2

0 Y&EE ojn|3ic

PD group (n=20) Controls (n=40) Total (n=60)

Age (year) 71.65+6.83 74.18+5.19 73.33£5.85

Height (cm) 165.09+8.10 159.94+7.46 161.66+8.00

Weight (kg) 65.55+7.67 63.88+7.84 64.44+7.76
Gender (f/m) 7/13 26/14 33/27

BMI (kg/m?) 24.11+2.84 25.09+3.35 24.76+3.20

Hoehn and Yahr stage 1.70+£0.69 0.00+0.00 0.56+0.89

Skeletal muscle mass (kg) 26.28+4.80 23.29+4.01 24.28+4.48

Up and go test (sec) 10.4+2.52 8.78+1.85 9.32+2.21

Percent body fat (%) 26.69+8.97 32.40+8.42 30.50+8.95

WHR (%) 0.87+0.05 0.91+0.05 0.89+0.05

Swing (%) 37.78+2.39 39.62+2.31 39.01+2.48

mtcS (m/s) 3.51+053 3.89+0.44 3.76+0.50

TA (degree) 041+0.71 -0.20+1.06 0.50+0.55

MaxTC2 (m) 0.12+0.03 0.15+0.02 0.14+0.03

PD: Parkinson's disease
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Table 2. Spearman correlations

HSP

TA

Percent

Up
and go

Skeletal

maxTC2

muscle Speed body WHR Swing mtcS TA maxTC2
mass

Hoehn

fat

test

HoehnHoehn and

Yahr score

322

Skeletal muscle

mass

-012 1

337"

Up and go test

-646™

.106

-319

Walking speed

-634™ 157 -252 1

-320"

Percent body fat

-201 149 -168 672"

-306"

WHR

147 -342" 5117 -050 M

-360™

Swing

089 -599™ 942" =151 -103 476"

-312"

mtcS

087 015 002 -206 -138 -085 -056 1

A460™

TA

-471™ 614" -224 =125 217 510" -097 1

164

-325"

maxTC2

052 297 -250 -055 -.066 =175 -311" 490" -134 1

351"

TA (CV)

513" -602™ 150 -.087 =237 -473" 091 -758" 187

A46™ 002

HSP (CV)

-.009 359™ -496™ 009 -041 =143 -450™ 176 -660™ 174 826"

398"

maxTC2 (CV)

* Correlation is significant at the 0.05 level (2-tailed)
**_Correlation is significant at the 0.01 level (2-tailed)
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Table 3. Multiple linear regression

KISB

Model R R? F Sig. AF Variables B SE
1 640 410 11.122" .004 TA_mean 640 942

- TA_mean 525
2 799 639 13.264 .000 Max TC2 (CV) 292 761

TA: Turning angle, Max_TC2: Max.2 toe clearance
**_Correlation is significant at the 0.01 level (2-tailed)

» Clearance Analysis

») Turning Analysis

‘S

YU, enta ievel (o

Figure 1. MaxTc2 and TA (copied from Gaitup manuals)

DISCUSSION
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