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Holter et al. 1993  
AR  

 Newman (
) 2

6 1 8
 

1 2
3 4

5  
(1)  31 82.6±9.5 20
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 1 25.1% 27.2% 45.3%

( 2008)

Home Hazard Modification 
Program(HHMP)
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HHMP  1. : 1/15
(

3148203 )  22. :  
 

3. :  
4. : 3 45  

 
 

 11. : 73 HHMP (
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2. : 1 10m  

2 3 HHMP
HHMP 4

5  33. :
HHMP12  

 1. : HHMP 77.1(SD 6.5) 76.1(SD 6.1)
2. : 12 HHMP 0 5 RR=0.0, 

95% CI=0.0 0.754 ARR=0.172 95%CI=0.025 0.172 NNT=5  
3. : 12 3

(F(2,54)=3.14 p = 0.047) HHMP
(F(2,53)=3.64 p = 0.033)
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Behavioral and Psychological Symptoms of 
Dementia( BPSD) BPSD

 
BPSD

 
 
23 11 24 4 3 (208 )

BPSD  
 

176 ( 134 42 ) 72 ( 26
46 80.6±8.2 ) (70 40%)

(58 33%) BPSD 1
6.5 / 5 / BPSD

(r=0.89, p<0.01) BPSD
9 / 6 /

6 /  
 

BPSD

 



47 
 

1)2) 1) 1) 1) 1)  
1) 1)2) 1) 1) 1) 1) 

1) 2)  
 

mild cognitive impairment: MCI

MCI

MCI

 

 

MCI 42 75.6

MRI 12

1 Faller n =11 Non-faller n = 31

t

VBM 8 SPM8 t
 

 

Faller Non-faller

p < 0.01 0.93 p < 0.01 m/ 0.88 p = 

0.02 Faller

Non-faller Brodmann Area: BA6 BA32

 

 
MCI 1

Faller BA6

BA32

MCI

MCI
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151 73.9±4.6 5

Fall risk score
10m Timed Up & Go; TUG 5 chair stand test; 5CS Rapid 

Dementia Screening Test; RDST 1  
 
1 39 25.8% 2 Fall 

risk score 10m TUG 5CS p<0.05
Fall risk score

OR=0.33; 95%CI=0.17 – 0.66; p<0.001 Fall risk score
10m TUG RDST p<0.01  
 

Fall risk score

Exercise  
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(standing test for imbalance and disequilibrium :SIDE) 
SIDE

SIDE
 

 
 

30 21.9 ± 3.11 30 20.7 ± 1.24
30 20Hz Center of pressure (COP) 

SIDE
Total path length envelopment area of sway COP

. Tukey-Kramer multiple comparison  
 

 
Total path length envelopment area of sway SIDE

(p<0.001)
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Horak Balance Evaluation Systems Test BESTest 1 2.
3. 4. 5. 6.

BESTest
 

BESTest
 

 
 

136 67.9±5.2
108 67.6±5.1 28 68.3 ±5.6 2

Kruskal-Wallis  
 

 
BESTest 93.3 91.0

p 0.01
(1)97.6% 97.1% (2)90.0% 88.8% (3)96.2% 89.7% (4)87.7% 84.7% (5)98.8% 97.9%

(6)91.6% 90.5% 3 p 0.001  
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A 100 2011 7 ~2012 4
64 46 84.4 7.6  

7

6

4
Kruskal-Wallis Tukey Steel-Dwass

Kaplan-Meier 5  
 

137.1 56.5 64 19 29.7%
42 19 10 52.3% n=13

n=31 n=6 n=14 4 FIM
p<.05

FIM
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3 10 20

16 5-80
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15.4±1.4

18.1±1.1 <0.05 18.1±1.1
17.3±1.6 <0.05

56.2±8.3 61.4±7.6 <0.05  
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1 2 2 2  

3 3 3 4 
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3. / 4. /  
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 1),  2),  1),  3),  1),  1) 

1  
2  
3  

 
 

Microsoft Kinect
Dual-Task Tai Chi test (DTTC)

 
 

 
47 (74.1 ± 6.5 9 38 )

DTTC

Timed Up &Go test; TUG
; FR Rapid Dementia Screening Test; RDST

Trail Making Test; TMT -A TMT- B  
 

 
DTTC 49.8 ± 26.7 DTTC

FR TMT-A B (P<0.05)
DTTC

FR TMT-B
P<0.05  

 
 

DTTC DT
DTTC

DT
DTTC
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3 R&D  
4  
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Laser 
Range Finder; LRF

 

 
LRF LRF

1

 
5

1 4 16

10 4
 

 
LRF

FO1 FC1

FO1 (r = 0.997, p < 0.000) FC1 (r = 0.879, p < 0.001)
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Personal Transport Assistance Robot (PTAR) Postural 
strategy  
 

 
8 ( , 50±13 

) 5 3 2 4
functional reach test, functional base of 

support, center of pressure (COP), 
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1 1 1 1  
2 2 3 4  

1 2 3 4  
 

 
21 7

 

 
22 355 5

5
 

 
216 60.8 50 14.1 21 5.9

103 29.0 67 18.9
65 17.5

146 41.1
209 58.9  

146
33

22.6 27
18.4 24
16.4

23 15.8 9
6.2
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1 2 3 4 5 2 6  
 

1 2 3  
4 5 6  

 

2005 30.2

2007
( )

2009
2009

 
 

( )

 
 

2009 62 2010 61 2011 50
2009 11 2010 15 2011 8  
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22010  10 16 4 2 5 1 
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2007 10 2010 7 141

67 20 29.9%
 

 
 

2 (
10 10 41 6 11 39 9 7 11
38 9 8 11 6 2 39 6 0 12

10 12 11 10 12 16 19 12
12  

16 22 17 28 14 16
4.0 2.5 3.7 1.7  

2 20 18 26 (
9 8 1 1 0 13 10 6 16 1 )  

BI (59.8 81.4 BI 5.5 15.2 BI 32 59.9

6 2
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mini Balance Evaluation Systems Test( mini BESTest) Horak Balance 
Evaluation Systems Test( BESTest) 2010  Franchignoni

14 32 1.
2. 3. 4. 4

BESTest mini BESTest

 
 

169 74.2±7.7
mini BESTest mini BESTest ( )
(n=32 77.1±8.7 ) ( =137 73.6±7.3 ) 2

Mann-Whitney U 5
 

 
mini BESTest ( ) 26.2(81.9 ) 7.7

1 6.3(79.4 ) 2 5.6(70.2 ) 3 5.6(92.7 ) 4 8.7(86.9 )
24.8(77.3 ) 26.6(83 ) (P

0.05) 2 1
5.8(72.2 ) 6.5(81 ) 2 4.9(61.3 ) 5.8(72.3 )

(P 0.05)  
 

mini BESTest 81.9 7.7

mini BESTest
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ADL ADL ADL
ADL Frenchay Activities Index ( FAI)

FAI FAI
 

 
 

2008 ~2012 3 1248
( 74.8 5.8 250 998 ) FAI

FAI 15 (45 ) 5  (15 ) (9 ) (12
) (6 ) (3 ) 1 231 ( 75.5 6.0

44 (20 ) 187 (80%)) 1017 ( 74.68 5.74 206 (20 ) 811
(80 )) 2 FAI 5%  

 
 

2 FAI 5 2 (
5.46 1.83 5.13 1.76)  ( 8.74 2.06 8.32 2.32) FAI (
31.13 6.79 29.84 7.17) (p=0.010 p=0.015 p=0.006) (

12.81 0.12  12.42 0.25) ( 3.73 0.06 3.61 0.12) (  
0.40 0.03  0.35 0.24) 3  
 

 
FAI FAI

FAI

FAI
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1 1 2  

1)  
2)  

 
 

70

 
ADL Functional Independence Measure

FIM FIM
 

 
2010 1 2011 5 84 62

83.1 9.3 12.4 8.2

 
International Classification of Diseases ICD

FIM ADL 4.9 2.4 FIM
FIM

HDS-R
Mann-Whitney U 5   

 
46 118 55%

46 83.6 9.5 HDS-R10.1 8.5 FIM 50.7 16.4 38 83.3
8.8 HDS-R13.4 9.3 FIM 51.4 22.4
FIM HDS-R

 
 

 
FIM FIM

FIM
ADL FIM

 



87 
 

 
 

3 .

 (IADL)
 

 
IADL

. 

 
2008 11 2010 11 103 ( 52 51 )

BMI 1
ADL Barthel Index(BI) IADL Modified Falls Efficacy 

Scale(MFES) IADL
t χ2 Pearson

5%  

 
1 ,  

IADL Pearson r=0.53  

 

IADL IADL
IADL

IADL
IADL
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 1),  1),  3) 
1)  

2)  
 

  
 

 

 
(Body Weight Supported Treadmill

BWST) ALTER-G (
ALTER-G)

BWST  
BWST ALTER-G

 
 

17 ( 3 14 79.82 8.16 ) 1 ALTER-G
20 4 4  

timed up & Go test(3m) 6 10m
4

5 ALTER-G
1 5 OA

 
 

4 12 6 (Median 250.00m)
(Median 314.55m) (P<0.05) 10m (Median 

10.73sec) (Median 9.19sec)
 

 
ALTER-G 4

ALTER-G 

(6 ) (10 )
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4 39 69
118 H24 H24 5 10 5 15

 
 

79 100 73
79 96

61 81 66 73
41 33 86

69 74 69
23 19  

 
A4

20% 61% 40% 88

 
 


