41

<
unn 4

HANNTIATIZUTDYS
25
6
19
3
12
41-42

19
12

68 +9.95
46-82

57391 9.12
40-74



H&Y

41 ()

+ M+

+ I+

+ I+

43

158.22+7.08
145-170

5.74 £3.45
1-10

2.11 +0.59
1.5-3

oo



© 0O N o o1 B W D -

© o 65 6 E K E S

Mean
SD
Min
Max

2
65
13
10
68
2
46
49
9
10
16
56
8l
74
6/
82
18
5/
1
68
9.95

46
82

42

40
oY
50
14
60
2
53
42
55
56
58
6/
62
63
52
60
62
48
60
57.39
911

40
74

150
160
145
161
160
170
163
147
160
170
161
165
160
158
153
153
160
155
150
158.22
1.08

145
170

10

4
1
10
10
8
3
5.74
345

1
10

H&Y

15

2.5

2.5

15

15
15

15

15

15
211
0.59

15

44



45

(Walking speed)
41
7
7
(Baseline)(0.65:0.32 /)
(0.88£0.35 m/s) 0p<0.001,
(0651032 /)
(.93t0.28 /) pco.001,
(.65¢0.32 /)
(.85:0.27 /)
p<0.005, (651032 /)
(1.90£0.32 /) p<0.005,
(.6510.32 /)
(.90£03 /) pc0.001,
(.65¢032 /)
(091103 /)
p<0.001, (0.65£0.32 1)
(1.900.27 mls) p<0.001
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1 [ . ok *k *k
09 | r —~— =
0.8
] 0.7
I(]. 0.6
@ 0.5
04 1 baseline
g 0.3 m eue conditions
0.2 =~
0.1
1 2 3 4 5 6 I
0 haseline 065 065 065 065 065 065 065
I cuecondions 088 093 085 09 09 091 09
*p<0.005,*p<0.05
4.1 (No cue)

7

(Cue conditions)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 = No cue vs Somatosensory cue , 4 =No

cue vs Visual+Auditory cue ,5 =No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+ Somatosensory cue , 7 = No cue vs Visual+Auditory+Somatosensory cue)



Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

4.3

(Cue conditions)

Comparison between baseline and
cue conditions

Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -

Light

Sound

Vibration

Light+Sound
Light+Vibration
Sound+Vibration
Light+Sound+Vibration

Mean

-.23471
-.28647
-.20765
-.25588
-.25235
-.26824
-.25118

(No cue)

Paired Samples Test

std. Deviation

16602
21526
22225
25759
21825
22611
21737

paired t-test

Paired Differences

Std. Error Mean

04027
05221
05390
06247
05293
05484
05272

95% Confidence Interval of the

Difference

Lower

-.32007
-39715
-.32192
-.38832
-.36457
-.38449
-.36294

Upper
-.14934
-17579
-.09338
-.12344
-.14014
-15198
-13942

0<0.05

-5.829
-5.487
-3.852
-4.096
-4.767
-4.891
-4.764

df

16
16
16
16
16
16
16

Sig. (2-tailed)
000"
.000"
001"
001"
000"
000"
.000"

“ p<0.005,*p<0.05
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(Stride length)

4.2
7
6 (72.53£26.67 cm)
(82.09£23.39 cm) p<0.001,
(72.53£26.67 cm)
(85.48+21.82 cm) p<0.001,
(72.53+26.67 cm)
(83.99£19.99 cm) p<0.005,
(72.53£26.67 cm)

(86.1120.15
cm) 0<0.001, (72.53£26.67
cmiti

(84.96£19.78 cm) 0<0.001,
(72.53£26.67 cm)
(87.12+2131 cmA
p<0.001
(72.5326.67 cm)
(82.22421.21 cm) p>0.05
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3

S

£

-

o

c

- .

w m baseline

)

S e

b m cue conditions
1 2 3 4 5 6 7

m baseline 72,53 7253 7253 7253 7253 7253 7253

m cue conditions 82.09 8548 83.99 86.11 8222 84.96 87.12
**p<0.005,*p<0.05

4.2 (No cue)

7 (Cue conditions)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 = No cue vs Somatosensory cue 14 =No
cue vs Visual+Auditory cue ,5 =No cue vs Visual+Somatosensory cue 16 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



\

Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

4.4
(Cue conditions)

Comparison hetween baseline and

Baseline -
Baseline -

Baseline

Baseline -
Baseline -
Baseline -
Baseline -

cue conditions

Light

Sound

- Vibration

Light+Sound
Light+Vibration
Sound+Vibration
Light+Sound+Vibration

Mean
-9.56294

-12.95000
-11.46176
-13.58647

-0.69588

-12.43353
-14.59588

(No cue) paired t-test p<0.05

Paired Samples Test
Paired Differences
95% Confidence Interval of the

Difference
std. Deviation ~ Std. Error Mean Lower Upper t df Sig. (2-tailed)
744236 1.80504 -13.38945 -5.73643 -5.298 16 .000"
8.71354 2.11335 -17.43009 -8.46991 -6.128 16 000"
11.22542 2.72256 -17.23334 -5.69019 -4.210 16 001"
12.80358 3.10532 -20.16946 -7.00348 -4.375 16 000"
20.83569 5.05340 -20.40861 1.01684 -1.919 16 073
10.15110 246200 -17.65274 -1.21432 -5.050 16 .000*
11.51151 2.79195 -20.51455 -8.67721 -5.228 16 .000*

“ p<0.05,%p<0.05



43

p<0.05,

(101.82+12.65

)

(93.88+14.86

p<0.05

0>0.05

(Baseline)

)

(Cadence)

:

(03.88¢14.86 )
(101+10.25

, (93.88+14.86

p<0.05,

(103351074 )
(038841486 )

)

)

0p<0.05,

(10077t 334 )
(93.88+14.86

p<0.05,

(1022041163 )

4.5

)

51
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M baseline

B cue conditions

104 "
102
—_ 100
<
£ 98
Q
(]
z 96
Q
e
< 94
e
]
- 92
90
88 | |
1 2 B 4 5.6 | 7
B baseline 94 94 94 94 | 94 | 94 94
Bcueconditions| 95 | 101 | 100 | 101 | 102 | 103 | 102

4.3

**n<0.005,*p<0.05

(No cue)

7 (Cue conditions)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue 13 =No cue vs Somatosensory cue 14 =No

cue vs Visual+Auditory cue , 5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)




Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

45
(Cue conditions)

Comparison between baseline and
cue conditions

Baseline - Light

Baseline - Sound

Baseline - Vibration

Baseline - Light+Sound

Baseline - Light+Vibration
Baseline - Sound+Vibration
Baseline - Light+Sound+Vibration

Mean

-1.29412
-1.11765
-5.94118
-6.88235
-1.94118
-0.47059
-8.41176

(No cue) paired t-test p<0.05

Paired Samples Test
Paired Differences
95% Confidence Interval of the

Difference
std. Deviation ~ Std. Error Mean Lower Upper t df Sig. (2-tailed)

7.90383 1.91696 -5.35789 2.76966 -675 16 509
12.14950 2.94669 -13.36434 -.87095 -2.415 16 028"
13.84048 3.35681 -13.05729 1.17494 -1.770 16 096
12.49441 3.03034 -13.30639 - 45832 -2.271 16 037+
11.71788 284200 -13.96596 -1.91640 -2.719 16 013
13.62955 3.30565 -16.47826 -2.46292 -2.865 16 011
13.67963 3.31780 -15.44518 -1.37835 -2.535 16 022

*n<0.005,*p<0.05
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(Double support)
4.4
7
, (693.211298.16 ms)
(521.38+108.04
ms) p<0.05,
(693.21£298.16  ms)
(528.48+128.79 ms) p<0.05,
(693.21£298.16 ms)
(532.73£145.9 ms)
p<0.01, (693.21£298.16 ms)
(534.68+132.87 ) p<0.05,
(693.21£298.16 ms)
(515.73t94.59 1 ) p<0.05,
(693.21£298.16 ms)
(497.51,87198.59 171 ) p0.01



55

800

700
e 600
w
£
.:.' 500
)
&
E 400
p @ baseline
e} 300
a B cue conditions
o 200

100

0
. _ 7
ilbaseline 693.21 | 693.21 ;693.21 { 693.21 693.21 |
‘lcue conditions 521.38 ‘ 528.48 497.51
**p<0.005,*p<0.05
4.4 (No cue)

(

(Cue conditions)

1 =No cue vs Visul cue , 2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue , 5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)




Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

4.6

Comparison between baseline and

Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -

cue conditions

Light

Sound

Vibration

Light+Sound
Light+Vibration
Sound+Vibration
Light+Sound+Vibration

(Cue conditions)

Mean

52.21812
171.83187
164.73000
160.48719
158.53375
177.47937
195.69938

(No cue) paired t-test

Paired Samples Test

std. Deviation
118.53682
233.74365
229.32010
212.29890
222.16559
245,64780
249.26801

Paired Differences

Std. Error Mean
29.63420
58.43591
57.33003
53.07473
55.54140
61.41195
62.31700

95% Confidence Interval of the

Difference
Lower
-10.94569
47.27868
4253394
47.36109
40.15007
46.58290
62.87383

Upper
115.38194
296.38507
286.92606
273.61329
276.91743
308.37585
328.52492

p<0.05

t

1.762
2941
2.873
3.024
2.854
2.890
3.140

**0<0.005,*p<0.05

df

15
15
15
15
15
15
15

Sig. (2
tailed)

098
010
012
.009
012
011
007



20

2
L (H&Y < 2
(H&Y >2)
47T 48
4.7
(H&Y < 2)

‘ H&Y

1 2 40 150 10 2
2 65 59 160 2 15

3 46 53 163 7 2
4 49 42 147 3 15
5 10 56 170 2 15
6 16 58 161 10 15

7 56 67 165 9 2
8 8l 62 160 2 15

9 74 63 158 4 2

10 67 52 153 1 2
1 78 62 160 10 15
12 il 60 150 3 15
Mean : 67.08 56.17  158.08 5.25 171
1123 824 683 3.65 0.26
Min - 46 40 147 1 15

Max - 8l 6/ 165 10 2



S o1 BN -

Mean
SD
Min
Max

4.8

(H&Y >2)

13
10
68
12
9
82
5/
69.83
131
5/
82

50
74
60
2
55
60
48
59.83
11.03
48
14

145
161
160
170
160
153
155
158.5
8.22
145
170

6.57
3.04

10

H&Y
2.5
2.5

2.5

2.19
0.27
2.5

58



L
(H&Y < 2)

(Walking speed)

45

(1.04£0.28 mis)
(0.79£0.26 mls)
(.07£0.18

p<0.001,

)

(0.79:0.26 )

mis) 0<0.05,

(1.02£0.24 mis)
(1.79£0.26 mis)

mis) p<0.01

(96£0.21

p<0.005,

I

(.79£0.26 m/s)

p<0.01,

(1.02£0.27 m/s)
(1.79£0.26 mis)

49

59

(.79£0.26 mis)

0<0.05,

(1,01£0.25
(.79:0.26 mis)

p<0.01,

(L.02:0.21



60

by » ! " imiliHji-aimfintitular »
(no eu#) » » " » 7 (Cu# conditions)

)
£
o
V
@
a
v
Q0
£
-
©
3
T =T
1 2 3 } 4 5 6 7
f-Nocuc 0.79 079 | 079 | 079 0.7¢ 079 | 079 |
| ® Cue corditions 1.04 | 1.07 096 | 1.01 1.02 1.02 L 1.02 |
*n<0.005,*p<0.05
45 (&Y <2
(No cue) 7 (Cue conditions)

1 =No cue vs Visul cue 12 = No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No
cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



4.9

Comparison between baseline and
cue conditions

Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

Baseline
Baseline
Baseline
Baseline
Baseline
Baseline
Baseline

-Light

- Sound

- Vibration

- Light&Sound

- Light&Vibration

- Soound&Vibration

- Light&Sound&Vibration

(Cue conditions)

Mean

-.24917
-.28167
- 17083
-21917
-.23167
-.23000
-22917

Paired Samples Test

std. Deviation

19491
25312
23880
26349
25081
25609
25314

Paired Differences

Std. Error Mean

05627
07307
06894
07606
07240
07393
07308

(No cue)

paired West

95% Confidence Interval
of the Difference

Lower

-37301
- 44249
-.32256
-.38658
-.39102
-39271
-.39001

Upper
-12533
-.12084
-01911
-05175
-07231
-06729
-.06833

t

-4.428
-3.855
-2.478
-2.881
-3.200
-3.111
-3.136

(H&Y < 2)

df

=

il
il
il
il

0<0.05

Sig. (2-tailed)
001"
003"
031*
015
.008*
.010*
009

**n<0.005,*p<0.05



(Stride length)
4.6

(93.6£1387 cm)

(85.97416.63 cmLL
(96.66£12.45 cm)
(85.97t1663 )

p<0.005,

(85.97+16.63 cm)

p<0.001,

(94.29+10.98 cm) 0<0.05,

(85.97£16.63 cm)

p<0.05,

(94.87£13.06 cm)
(85.97£16.63 cm)

0<0.005,

(95.1+14.45¢cm)
(85.97+16.63 0 |)

(96.69+15.44 0 ) 0<0.005

410

62



99
96
94
92
90
88
86
84
82
80

1 Nocue
1 Cue conditions

4.6

«

63

*

(nocue) » » 7 (Cue condiions)
*t — H
1 2 3 L 5 6 7
85.57 85.97 85.97 85.97 85.97 85.97 85.97
93.6 96.66 94.29 9.1 90.12 94.87 96.69
#0<0.005,%p<0.05
(H&Y < 2)
(No cue) 7 (Cue conditions)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 = No cue vs Visual+Auditory+Somatosensory cue)



Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

4.10

Comparison

between baseline and

cue conditions

Baseline
Baseline
Baseline
Baseline
Baseline
Baseline
Baseline

- Light

-Sound

-Vibration

-Light&.Sound

- LightsVibration

- Sound&Vibration
-Light&Sound&Vibration

(Cue conditions)

Mean
-1.62833

-10.69083

-8.31833
-0.13000
-4.14917
-8.89667

-10.72250

Paired Samples Test

std. Deviation
7.25029
8.09363
10.42958
11.82076
21.31308
8.95046
10.22853

Paired Differences

Std. Error Mean
2.09298
2.33643
3.01076
3.41236
6.15256
2.58377
2.95272

(No cue)

paired t-test

95% Confidence Interval of the

Difference

Lower
-12.23494
-15.83328
-14.94498
-16.64055
-17.69085
-14.58352
-17.22140

Upper
-3.02172
-5.54838
-1.69169
-1.61945

9.39252
-3.20982
-4.22360

t

-3.645
-4.576
-2.763
-2.676

-674

-3.443
-3.631

(H&Y < 2)

df

p<0.05
Sig. (2-tailed)
il .004*
1 .001*
1 018"
1 022+
il 514
1 .005*
1 .004*

**n<0.005,*p<0.05



65

(Cadence)
4.1
7
7
I 411
»homoo« 1dd 1 o
(no cu«) ulisiviriiilirnjn  niFiaiBS  »; 7ivbiilb (Cuo conditions)

102
101
100
99
9- 98
97
|(‘i 96

95*
94
93

1 2 3 4 5 6 7
m Nocue 97 97 97 97 97 97 97
= Cue conditions 96 100 98 10C 100 101 100

#n<0,005,%9<0.05

4.7 (H&Y ~ 2)

(No cue) 7 (Cue conditions)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No
cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



411 (H&Y " 2)
1 1 7 (Cue conditions) (No cue) paired t-test
0<0.05

Paired Samples Test

Paired Differences
Comparison hetween baseline and

cue conditions 95% Confidence Interval of the
Difference
Mean  std. Deviation ~ Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 Baseline - Light 158333 7.35414 2.12296 -3.08926 6.25593 746 1 471
Pair2  Baseline -Sound -3.08333 1165768 3.36528 -10.49027 4.32360 -916 i 379
Pair3  Baseline -Vibration -50000 12.51545 3.61290 -8.45193 7.45193 -138 il 892
Pair4  Baseline - Light&Sound -2.41667 11.07379 3.19673 -0.45262 4.61928 -.756 u 466
Pair5  Baseline - Light&Sound -3.08333 9.99507 2.88533 -0.43390 3.26723 -1.069 1 308
Pair6  Baseline -Sound&Vibration -3.91667 11.36548 3.28093 -11.13795 3.30462 -1.194 1 258
Pair 7 Baseline- Light&Sound&Vibration -2.58333 11.70438 3.37876 -10.01994 4.85327 -.765 u 461

**n<0.005,*p<0.05



67

(Double support)
48
7
, (561.4+181.74 ms)
(487.29+10862 )
p<0.05
7 412
« NKK » » « m (K« ))) ».
(nocue) » » », ' T « (Cueconditions)
580 | z —_—
560 |

540
520
500
480
460

440 1

1 2 3 4 5 6 7 .

m Nocue 5614 | 5_61.4 561.4 561.4 561.4 561.4 e 5614‘!

m Cue conditions| 545.02 487.29 506.98 503.46 503.17 495.1 484.89

*p<0.005,*p<0.05
4.8
(H&Y ™ 2) (No cue) 7
(Cue conditions)
( 1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue 17 = No cue vs Visual+Auditory+Somatosensory cue)



Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

412
(H&Y 5:2)

Comparison between baseline and
cue conditions

Baseline -Light

Baseline -Sound

Baseline -Vibration

Baseline -Light&Sound

Baseline -Light&Vibration
Baseline -Sound&Vibration
Baseline -Light&Soundé&Vibration

Mean

16.38273
74.10455
54.41818
57.93818
58.22636
65.40182
76.52000

paired t-test

3

Paired Samples Test

std. Deviation

75.54030
104.44015

98.10587
105.23789
107.10113
123.04069
116.39413

(Cue conditions)
p<0.05

Paired Differences

Std. Error Mean

22.77626
31.48989
29.58003
31.73042
32.29220
37.09816
35.09415

95% Confidence Interval of the

Difference
Lower

-34.36594
3.94070
-11.49024
-12.76159
-13.72515
-17.25804
-1.67464

Upper

67.13139
144.26839
120.32660
128.63796
130.17788
148.06168
154.71464

t

(No cue)
df Sig. (2-tailed)
719 10 488
2.353 10 040
1.840 10 096
1.826 10 098
1.803 10 102
1.763 10 108
2.180 10 054
*1<0.005,*p<0.05
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2.
(H&Y > 2)
2
(Walking speed)
49
7
7 (.30£0.14 /)
(Light)(0.50£0.2 /) p<0.005,
(0.30:0.14 /)
(0601021 /) p<0.005,
(.30£0.14 /)
(.60£0.25 /) p<0.05,
(.30£.4 /)
(. 1035
1 p<0.05, (30014 1)
(061+0.2 /) p<0.005,
(.30£0.14 m/ )
(.66£0.22 /) p<0.005,
(.30£0.14 /)
(.61£0.16
[) p<0.005

! 413



10

0.7

0.6

0.5

0.4

0.3 m baseline

0.2 I I I I m cue conditions

01

Mo 1 Ma

m baseline .3 0.3 0.3 0.3 0.3
m cue conditions 0.5 0.6 .6 .65 0.6 0.66 .61
**n<0.005,*p<0.05
4.9
(H&Y =2) (No cue) 7

(Cue conditions)

1=No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No
cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue , 6 = No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



4.13 (H&Y > 2)
7 (Cue conditions) (No cue) paired t-test
p<0.05

Paired Samples Test

Paired Differences

Comparison between baseline and

cue conditions 95% Confidence Interval of the

Difference

Mean  std. Deviation Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 Baseline - Light -.20000 06042 02702 -.27502 -12498 -1.402 4 002"
Pair2  Baseline - Sound -.29800 09445 04224 - 41527 - 18073 -1.055 4 002"
Pair3  Baseline - Vibration -.29600 16410 07339 - 49976 -09224 -4.033 4 016*
Pair4  Baseline - Light+Sound -.34400 24643 11021 -.64999 -03801 -3.121 4 .035*
Pair5  Baseline - Light+Vibration -.30200 11476 05132 - 44449 -15951 -5.884 4 004+
Pair6  Baseline - Sound+Vibration -.36000 09618 04301 - 47942 -.24058 -8.370 4 001"
Pair 7 Baseline - Light+Sound+Vibration -.30400 08849 03957 -41387 -19413 -1.682 4 002"

**n<0.005,*p<0.05



Y

(Strice length)

4.10
7
6 (40.26£15.52 cm)
(54.47+17.57 cm) p<0.01,
(40.26+15.52 cm)Lt
(58.64114.19 cm) p<0.01,
(40.26£1552 cmjtL
(59.27£13.57 cm) p<0.05,
(40.26£1552 0 )
(64.5515.05 cm)
p<0.005, ' (40.26£1552 cm)
(63.27£13.56cm) p<0.05,
(40.26£15.52 cm)
(61.19£9.77 cm) p<0.005,

(40.261552 cm)
(64.1626.73 07 ) 0<0.005

! 414
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60

50

40 -

30

20

10

1

m baseline 40.2b  40.26
m cueconditions 54.47 58.64

(H&Y >2)

B pi

3
40.2b  40.26
59.27  64.55
(No cue)

(Cue conditions)

5
40.2b
63.27

II**J

40.2b
61.19

13

m baseline

m cue conditions

7
40.2b
64.16

**p<0.005,*p<0.05

1 =No cue vs Visul cue 12 = No cue vs Auditory cue , 3 = No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue 15 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

414

Comparison between baseline and
cue conditions

Baseline -
Baseline -
- Vibration

Baseline

Baseline -
Baseline -
Baseline -
Baseline -

Light
Sound

Light+Sound
Light+Vibration
Sound+Vibration
Light+Sound+Vibration

Mean

-14.20600
-18.37200
-19.00600
-24.28200
-23.00800
-20.92200
-23.89200

;

(Cue conditions)

(No cue)

p<0.05

Paired Samples Test

std. Deviation
6.23066
8.45579
10.20381
8.30030
13.17232
8.01741
9.45065

Paired Differences

Std. Error Mean
2.78643
3.78154
4.56328
3.71201
5.89084
3.58550
4.22646

95% Confidence Interval of the

Difference
Lower
-21.94238
-28.87125
-31.67570
-34.58818
-39.36359
-30.87693
-35.62653

Upper
-6.46962
-1.87275
-6.33630
-13.97582

-6.65241
-10.96707
-12.15747

t

(H&Y > 2)
paired t-test

-5.098
-4.858
-4.165
-6.541
-3.906
-5.835
-5.653

df Sig. (2-tailed)

.007*
.008*
014*
.003*
017*
004*
.005*

~N B P 2 B

**n<0.005,*p<0.05

>]



15

(Cadence)
411
7
(85.8£11.08 )
(94£12.55 ) p<0.05,
(85.8+11.08 )
(102.6£1142 )
p<0.01, (85.8£11.08 )
(104.8£14.61 )
p0.005, (85.8+11.08 )
(10341819 ) p<0.05,
(85.8£11.08 )
(105.4+16.62 ) 0p<0.005,
(85.8£11.08 )
(108.6+11.97 )
<0.005, (85.8£11.08 )
(108.2+1392 ) p<0.005

! 4.15



120

100

FIT

I\

Ia

P

16

C
80
il
v Ibaseline
' 40 Icue conditions
1 2 3 4 5 6 7
m baseline 86 86 86 86 86 86 86
m cue conditions 04 108 105 108 105 100 108
**p<0.005,*p<0.05
411 (H&Y >2) )
(No cue) 7 (Cue conditions)
( 1 =No cue vs Visul cue ,2 = No cue vs Auditory cue , 3 = No cue vs Somatosensory cue 14 =No

cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

4.15

Comparison between baseline and
cue conditions

Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -

Light

Sound

Vibration

Light+Sound
Light+Vibration
Sound+Vibration
Light+Sound+Vibration

Mean
-8.20000

-16.80000
-19.00000
-17.60000
-19.60000
-22.80000
-22.40000

7 (Cue conditions)

(No cue)

0<0.05

Paired Samples Test

std. Deviation

4.08656
7.12039
5.78792
9.15423
5.81378
8.55570
5.02991

Paired Differences

Std. Error Mean

1.82757
3.18434
2.58844
4.09390
2.60000
3.82623
2.24944

95% Confidence Interval of the

Difference
Lower

-13.27414
-25.64114
-26.18665
-28.96648
-26.81876
-33.42330
-28.64546

Upper
-3.12586
-71.95886
-11.81335

-6.23352
-12.38124
-12.17670
-16.15454

(H&Y > 2)

paired t-test

Sig. (2-
t df tailed)
-4.487 4 011
5.276 4 006+
7.340 4 002"
-4.299 4 013t
7,538 4002+
5,959 4004
0,958 4 001"

**p<0.005,*p<0.05



18

(Double support)
4.12
7
(983.21+312.88 ms)
(596.37+63.69
) 0p<0.05,
(983.21+312.88 ms)
(575.79£139.23 171 ) 0<0.05,
(983.21£312.88 ms)
(597.11+196.15 ms)
p<0.05, (983.21+312.88 ms)
(603.99£140.03 ) p<0.05,
(983.21£312.88 ms)
(559.16183.05 ms) 0<0.05,
(983.21+312.88  ms)
(525.31£10851 ) p<0.05

/ 4.16



&

1200

| * * * * * *
£ 800 -
5
[«
§- 600 —
P BWbaseline
2
§ 400 W cue conditions

200
0 3 !
: ! 2 3 4 : 5 6 ! 7

| @ baseline 983.21 1 983.21 |1983.21 /1983.21 | 983.21 |983.21 | 983.21
'@ cue conditions 852.15 | 596.37 | 575.79 597.11 | 603.99 | 559,16 | 525.31

**p<0.005,*p<0.05

4,12.
(H&Y > 2) (No cue) 7

(Cue conditions)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No
cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



Pair 1
Pair 2
Pair 3
Pair 4
Pair 5
Pair 6
Pair 7

4,

16

(H&Y >2)

Comparison between baseline and
cue conditions

Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -
Baseline -

Light

Sound

Vibration

Light+Sound
Light+Vibration
Sound+Vibration
Light+Sound+Vibration

Mean

131.05600
386.83200
407.41600
386.09500
379.21000
424.05000
457.89400

;

(Cue conditions) 1,

p<0.05

Paired Samples Test

std. Deviation

164.69540
305.89285
257.01649
220.87244
260.52321
279.10212
212.29173

Paired Differences

Std. Error Mean

713.65402
136.79944
114.94127

98.77716
116.50952
124.81826
121.77256

(No cue)

95% Confidence Interval of the

Difference
Lower

-73.44035
7.01587
88.28788
111.84565
55.72771
77.49895
119.79917

Upper
335.55235
766.64813
726.54412
660.34435
702.69229
770.60105
795.98883

t

1779
2.828
3.545
3.909
3.255
3.397
3.760

paired t-test

g Sig. (2aled)

i S N N N N N

**p<0.005,*p<0.05

150
047
024
017
031
027
020



RS footscan
413

417
Number i)f freezes

2
3
Mean

61

41

Duration of fregzes (ms)

4829.1

11267.9
74784
3367.43

< ° [ a ca o a <da o
Eﬂﬂ 4.1 Eﬂuﬂﬂﬂqququn'\qnqilﬂu“mﬂ'ﬂﬂuazn'\ilﬂu"mﬂ'ﬂﬂ



Heel Strike
Toe Off

418

Number of Freezes
1
2

3

4.18

4.19

{-test

Toe Off '

Heel Strike - Foot Flat (ms)
1006.1
1041.1

1408.5

413

413

82

Foot Flat Toe Off
Foot Flat
4.14
Foot Flat-Toe Off (ms)
5332.1
3788
9859.4
Foot Flat Toe Off
7
p<0.05 paired



419

(H&Y <2) (H&Y > 2) (No cue)
7 (Cue conditions)
Light Sound Vibration Light+Sound  Light+Vibration ~ Sound+Vibration  Light+Sound+Vibration
Baseline H&Y < 2 0.25:0.06**  0.28£0.73**  0.17£0.07* 0.22+0.08* 0.23+0.07* 0.23+0.07* 0.23+0.07*
(No cue) (p=0.001) (p=0.003) (p=0.031) (p=0.015) (p=0.008) (p=0.010) (p=0.009)
Baseline H&Y > 2 0.20+0.06*  0.30+0.09*  0.310.16* 0.3410.25* 0.30£0.12% 0.36£0.1% 0.30£0.09*
(No cue) (p=0.002) (p=0.002) (p=0.016) (p=0.035) (p=0.004) (p=0.001) (p=0.002)

**n<0.005,* p<0.05

(No cue)
45 49



(

1.2
1 — — —
I 03 = —|
16
] mH&Y>2
0.2
L T T R T S S
oHeY2 079 104 107 096 101 102 102 102
He>2 03 05 06 06 055 061 066 061
413
(HEY < 2) (H&Y >2)
45 49

1 =No cue vs Visul cue , 2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No
cue vs Visual +Auditory cue ,5 =No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



85

4.20 4.14

6 414

p<0.05



4.20

(H&Y < 2) (H&Y >2) : (No cue)
7 (Cue conditions)
Light Sound Vibration Light+Sound  Light+Vibration ~ Sound+Vibration  Light+Sound+Vibration

Baseline H&Y < 2 7.63t2.09%  10.6912.34*  8.3213.01* 9.13+2.41* 4.1516.15 8.912.51* 10.7212.95*
(No cue) (p=0.004) (p=0.001) (p=0.018) (p=0.022) (p—0.514) (p=0.005) (p=0.004)
Baseline H&Y > 2 142116.23*  18.3718.46*  19.01110.2*  24.28+8.3*  23.01113.17* 20.92+8.02* 23.8919.45*
(No cue) (p=0.007) (p=0.008) (p=0.014) (p=0.003) (p=0.017) (p=0.004) (p=0.005)
**n<0.005,* p<0.05

= - (No cue)
4.6 410



(

87

120
100
e e B s B B
S
£
e 60
(']
- 0 H&Y<?2
T
g 40 0O H&Y>2
20 H
,'/ 3
g 4
1 4 5 6 7 8
OH&Y<2| 85.97 9429 | 951 | 90.12 | 94.87 | 96.69
BH&Y>2| 40.26 59.27 | 6455 | 63.27 | 61.19 | 64.16
4.14
(H&Y < 2) (H&Y >2)
46 410

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)



p<0.05

421

4.15

88



421

(HeY< 2)

Light
Baseline H&Y < 2 -1.58+2.12
(No cue) (p=0.471)
Baseline H&Y > 2 8.2+4.09*
(No cue) (p=0.011)

Sound
3.08+3.37
(p=0.379)
16.817.12*
(p=0.006)

Vibration
0.50+3.61

(p=0.892)

19.00£5.79"
(p=0.002)

47

(H&Y >2) (No cue)
7 (Cue conditions)

LighttSound  Light+Vibration ~ Sound+Vibration  Light! Sound+Vibration
2.42+3.2 3.08%+2.89 3.92+3.28 2.5813.38
(p=0.466) (p=0.308) (p=0.258) (p=0.461)
17.6£9.15* 19.6+5.81* 22.818.56* 22.4+5,03**
(p=0.013) (p=0.002) (p=0.004) (p=0.001)

*n<0.005,* p<0.05

(No cue)
411



90

120
100 - = =
£ ' |
E 80 = ‘(‘; 3 e i
> 5 e k 2 e
o »\ 85| i 3
L 4 = el Ao o ised
5 60 3 % I b=
1 | ot ¥ 9 g
s s fas s el
£
S Ba o5 & e
20 \é '— : f“": \_i_.;:
s = E 5
0 2 : 2 :
1 2 3 7 8
OH&Y<2 97 96 100 101 100
BH&Y>2 86 94 103 105 103 105 109 108

O H&Y<2
W H&Y>2

415

(H&Y < 2)

(H&Y >2)

4.7

411

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 = No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue ,6 =No cue vs

Auditory+Somatosensory cue , 7 =No cue vs Visual+Auditory+Somatosensory cue)




4.22

(p<0.05)

4.16

91

p<0.05



4.22

Baseline H&Y < 2
(No cue)

Baseline H&Y > 2
(No cue)

(HaY < 2)
Light Sound
16.38+22.78 74.12+31 49*
(p=0.488) (p=0.040)
131.06+164.7 386.83+305.89*
(p=0.150) (p=0.047)

Vibration
54.49+29.58
(p=0.096)

407.424257.02¢
(p=0.024)

(H&Y >2)

7 (Cue conditions)
Light+Sound Light+Vibration
57.94+31.73 58.23+32.29

(p=0.098) (p=0.102)
386.1£260.52* 379.21+279.10*
(p=0.017) (p=0.031)

48 41

(No cue)
Sound+Vibration  Light+Sound+Vibration
65.40+37.1 76.52+35.09
(p=0.108) (p=0.054)
424.05279.10* 457.891272.89*
(p=0.027) (p=0.020)

**p<0.005,* p<0.05

(No cue) -



1200

1000

800

93

600

400

Double support (ms)

200

0

OH&Y<2
BH&Y>2

3

4 5

'OH&Y<2| 561.4 | 545.02

487.29

506.98 | 503.46

503.17 | 495.1 | 484.89

BH&Y>2 | 983.21 | 852.15

596.37

575.79 | 597.11

603.99 | 559.16 | 525.31

4.16

(H&Y < 2)

48 41

(H&Y >2)

1 =No cue vs Visul cue ,2 =No cue vs Auditory cue , 3 =No cue vs Somatosensory cue ,4 =No

cue vs Visual+Auditory cue ,5 = No cue vs Visual+Somatosensory cue 16 =No cue vs

Auditory+Somatosensory cue 17 =No cue vs Visual+Auditory+Somatosensory cue)
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