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�JD=J?EJC��AQNKLH=OPE?EPU

� �KPKN��KJPNKH�=J@��KPKN��A=NJEJC��NEJ?ELHAO¼

� �AQNKLH=OPE?EPU�	=?PKNO¼
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→ �=HEAJ?A

→ �EIA

→ Intensity

→ Repetition

→ �CA

→ Specificity

→ �N=JOBANAJ?A

→ �JPANBANAJ?A

→ Use it or lose it

→ Use it and improve it



�K>KPE?��TKOGAHAPKJO

� �NKRE@A�=I>QH=PEKJ�PN=EJEJC�>U�IA=JO�KB�=J�
ATPANJ=H�L=OOERA�IKRAIAJP�@ARE?A½

� �NKIKPA�EILNKRAIAJPO�EJ�QLNECDP�PKHAN=J?A��

HK?KIKPEKJ��>KJA�IEJAN=H�@AJOEPU��A@AI=�

I=J=CAIAJP��?=N@EKLQHIKJ=NU�KQP?KIAO��AP?�½
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�U>NE@��OOEOPERA��EI>� ���¡

� �	ENOP�?U>KNC�PULA�SA=N=>HA�NK>KP�ATKOGAHAPKJ�¾

� �JPACN=PAO�DQI=J��IA?D=JE?=H��=J@�EJBKNI=PEKJ�PA?DJKHKCEAO

� �JD=J?AO�RKHQJP=NU�IKPKN�?KJPNKH�PDNKQCD�NA=H�PEIA�S=HGEJC�=OOEOP¾

- HAL Components3 

→ �U>NE@�OUOPAI�QPEHEV=PEKJ�KB�RKHQJP=NU�?KJPNKH

→ �KPKN�EJPANLNAP=PEKJ�KB�>EKAHA?PNE?�OECJ=HO�

→ 
AJAN=PEKJ�KB�IKPKN�L=PPANJO�NABHA?PEJC�DQI=J�IKPEKJ
�
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�QNLKOA

�K�@APANIEJA�PDA�ABBA?PERAJAOO�KB�����
KJ�EILNKREJC�C=EP�RAHK?EPU�EJ�PDKOA�
SEPD�C=EP�@EOKN@ANO�
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�APDK@O����=P=>=OAO

� ������
� �?=@AIE?��A=N?D��HEPA�
� �Q>IA@���������

� �?EAJ?A�ENA?P�
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�APDK@O����A=N?D��ANIO�

 ��U>NE@�=OOEOPERA�HEI>�������������HKSAN�HEI>�IK@AH�¡
AND

 C=EP�RAHK?EPU����C=EP�OLAA@����S=HGEJC�RAHK?EPU����
S=HGEJC�OLAA@¡

AND
 C=EP����C=EP�EIL=ENIAJPO����C=EP�@ARE=PEKJO����C=EP�

@EOKN@ANO¡
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�APDK@O����A=N?D��EIEPO�

� �QI=J�OQ>FA?PO
� �EPDEJ�PDA�H=OP�¼»�UA=NO
� �AAN��AREASA@�
� �JCHEOD
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�APDK@O����AHA?PEKJ��NEPANE=�

� �@QHPO�¼Ã�UA=NO�KN�KH@AN
� �E=CJKOEO�KB�C=EP�@EOKN@AN
� �OA�KB�����@QNEJC�C=EP�
� 
=EP�RAHK?EPU�KQP?KIAO
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Author and Title Study Design Oxford Level of Evidence

Tanaka et al7-��L=PEKPAILKN=H�C=EP�?D=N=?PANEOPE?�?D=JCAO�SEPD�C=EP�
PN=EJEJC�QOEJC�PDA�DU>NE@�=OOEOPERA�HEI>�BKN�?DNKJE?�OPNKGA�L=PEAJPO�

�KJ��KJPNKHHA@ ¿

Yoshikawa et al8- 
=EP�PN=EJEJC�SEPD�DU>NE@�=OOEOPERA�HEI>�AJD=J?AO�PDA�
C=EP�BQJ?PEKJO�EJ�OQ>=?QPA�OPNKGA�L=PEAJPO��=�LEHKP�OPQ@U�

�KJ��=J@KIEVA@�
�KJPNKHHA@ ¾

Yoshikawa et al9- �N=EJEJC�SEPD�DU>NE@�=OOEOPERA�HEI>�BKN�S=HGEJC�
BQJ?PEKJ�=BPAN�PKP=H�GJAA�=NPDNKLH=OPU�

�KJ��=J@KIEVA@�
�KJPNKHHA@ ¾

Taketomi et al10- �U>NE@�=OOEOPERA�HEI>�EJPANRAJPEKJ�EJ�=�L=PEAJP�SEPD�
H=PA�JAQNKHKCE?=H�@APANEKN=PEKJ�=BPAN�PDKN=?E?�IUAHKL=PDU�OQNCANU�@QA�PK�

KOOEBE?=PEKJ�KB�PDA�HEC=IAJPQI�BH=RQI�

�=OA��ALKNP ¿



�TBKN@��ARAH�KB��RE@AJ?A��KJP�
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Author and Title Study Design Oxford Level of Evidence

Aach11- �KHQJP=NU�@NERAJ�ATKOGAHAPKJ�=O�=�JAS�PKKH�BKN�NAD=>EHEP=PEKJ�EJ�
?DNKJE?�OLEJ=H�?KN@�EJFQNU��=�LEHKP�OPQ@U�

�KJ��KJPNKHHA@ ¿

Yoshimoto et al5-	A=OE>EHEPU�=J@�ABBE?=?U�KB�DECD�OLAA@�C=EP�PN=EJEJC�
SEPD�=�RKHQJP=NU�@NERAJ�ATKOGAHAPKJ�NK>KP�BKN�C=EP�=J@�>=H=J?A�

@UOBQJ?PEKJ�EJ�L=PEAJPO�SEPD�?DNKJE?�OPNKGA��JKJN=J@KIEVA@�LEHKP�OPQ@U�
SEPD�?KJ?QNNAJP�?KJPNKH�

�KJ��=J@KIEVA@�
�KJPNKHHA@� ¿

Kubota et al12- �U>NE@�=OOEOPERA�HEI>� ���¡�PNA=PIAJP�BKN�L=PEAJPO�SEPD�
OARANA�PDKN=?E?�IUAHKL=PDU�@QA�PK�KOOEBE?=PEKJ�KB�PDA�LKOPANEKN�

HKJCEPQ@EJ=H�HEC=IAJP� ����¡�EJ�PDA�LKOPKLAN=PERA�=?QPA�OQ>=?QPA�
LD=OA��=�?HEJE?=H�PNE=H�

�=OA��ANEAO ¿



�TBKN@��ARAH�KB��RE@AJ?A��KJP�
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Author and Title Study Design Oxford Level of Evidence

Maeshima et al4- �BBE?=?U�KB�=�DU>NE@�=OOEOPERA�HEI>�EJ�LKOP�OPNKGA�
DAIELHACE?�L=PEAJPO��=�LNAHEIEJ=NU�NALKNP��

�KJ��KJPNKHHA@� ¾

Yoshikawa et al13- �U>NE@�=OOEOPERA�HEI>�AJD=J?AO�PDA�C=EP�BQJ?PEKJO�EJ�
OQ>=?QPA�OPNKGA�OP=CA��=�IQHPE�OEJCHA�?=OA�OPQ@U�

�NKOO��RAN� ¿

Watanabe et al14- �K?KIKPEKJ�EILNKRAIAJP�QOEJC�=�DU>NE@�=OOEOPERA�
HEI>�EJ�NA?KRANU�LD=OA�OPNKGA�L=PEAJPO��=�N=J@KIEVA@�?KJPNKHHA@�LEHKP�

OPQ@U�

�=J@KIEVA@�
�KJPNKHHA@� ½

Kawamoto et al15- �EHKP�OPQ@U�KB�HK?KIKPEKJ�EILNKRAIAJP�QOEJC�
DU>NE@�=OOEOPERA�HEI>�EJ�?DNKJE?�OPNKGA�L=PEAJPO�

�KJ��KJPNKHHA@ ¿





�AOQHPO����=ILHA��EVA� �¡
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� �RAN=CA��EVA��¼¾�ÀÀ�L=NPE?EL=JPO¿��À��»



�AOQHPO����CA

� �=JCA��½¼�ÃÄ�À�UA=NO�KH@¿�¼¿

� �RAN=CA��CA�

� ¿Â�Á¾�Â¾�ÁÂ�UA=NO�KH@� N=JCA¡¿��À��Â�¼À

� Á¼�¼¾�UA=NO�KH@� KRAN=HH¡¿��À��Â�¼À
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�AOQHPO����KLQH=PEKJ
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�AOQHPO����N=EJEJC��QN=PEKJ

� �=JCA��¾�¼Ã�SAAGO¿��À��Â�¼À

� �RAN=CA��Á�¿�SAAGO¿��À��Â�¼À

� �K@A��À�SAAGO¿��À��Â�¼À

� �KP��LA?EBEA@��¼�OPQ@U¼½
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�AOQHPO����N=EJEJC��JPAJOEPU

� ��??KN@EJC�PK�L=PEAJP�PKHAN=J?A�¿��À��Â�¼À

→ �KIBKNP=>HA�C=EP�OLAA@�RO��I=TEIQI�OLAA@�LKOOE>HA
� �EJCHA��AC��Á�OPQ@EAOÀ�Ã�Ä�¼¾�¼À

� �K@A�
→ Overground��Ã�OPQ@EAO¿�Ã�¼»�¼½�¼À

→ Treadmill���¾�OPQ@EAOÀ�Â�¼¼

� �EIA��EIEP��¼�OPQ@U�?=LLA@�=P�½»�IEJQPAO�LAN�OAOOEKJÃ
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�AOQHPO��������N=EJEJC��K@A

� �����K@A��Ã�OPQ@EAOÀ�Â�¼½�¼¿

� �����K@A��½�OPQ@EAO� QJPEH�L=PEAJP�
>A?=IA�B=IEHE=N�SEPD����¡¼¾�¼À

� �KP��LA?EBEA@��¼�OPQ@U¿
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�AOQHPO����N=EJEJC��LAN=PKNO

�DUOE?=H��DAN=LEOPO¿��À��Â�¼À

� �OOEOP=JPO
� �A@E?=H��K?PKNO
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�AOQHPO����EIA��LAJP�SEPD����

� �EJEIQI��EIA��¼»�IEJQPAOÄ

� �=TEIQI��EIA���Á»�IEJQPAOÂ

� �RAN=CA��EIA��½¿�¼�IEJQPAO¿��À��Â�¼À

� �KP��LA?EBEA@��½�OPQ@EAO¿�¼¼
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�AOQHPO����QP?KIA��A=OQNAO

- Primary Outcomes

→ �¼»���APAN��=HG��AOP� ¼»�����¡¿�À��Â�¼À

- Secondary Outcomes

→ �ANC��=H=J?A��?=HA� ���¡À��Ã��¼À

→ �EIA@��L�=J@�
K� ��
¡À��¼¼��¼¿��¼À
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�AOQHPO����@RANOA��RAJPO

�K�=@RANOA�ARAJPO�JKPA@�EJ�=JU�KB�PDA�
¼¼�OPQ@EAO�NAOQHPEJC�BNKI�����
QOA�¿�À�Â�¼À
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Results - Statistical Significance for Berg Balance Scale (BBS) in (points)

36

Pre-Training Post-Training Change in BBS MDC for BBS

Yoshimoto et al5**
HAL Group

40.9 +/- 6.13 46.2 +/- 5.97 5.30 +/-0.16 Exceeds  MDC of 4.6620

Kawamoto et al15*
HAL Group

40.6 +/- 13.6 45.5 +/- 8.02 4.90 +/- 5.58 Exceeds MDC of 4.6620

*= p< 0.05
**= p<0.01Results - Statistical Significance for Timed Up and Go (TUG) in (s)

Pre-Training Post-Training Change in TUG time MDC  for TUG

Aach11*
HAL Group

55.34 +/- 33.20 38.18 +/- 25.98 17.16 +/- 7.22 Exceeds MCD 10.8 
seconds21

Yoshimoto et al5**
HAL Group

35.6 +/- 14.6 24.1 +/- 7.82 11.5 +/- 6.78 Exceeds MDC of 8 
seconds20

Watanabe et al14*
HAL group

27.8 +/- 14.3 16.8 +/- 7.00 11.0 +/- 7.30 Exceeds MDC of 8 
seconds20 

Watanabe et al14** 
Control group

45.8 +/- 25.7 29.9 +/- 18.4 15.9 +/- 7.30 Exceeds MDC of 8 
seconds20
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Results - 



�QP?KIAO��AP=��J=HUOEO

� �A=J�O?KNAO�KB�LNA��=J@�LKOP��EJPANRAJPEKJ��OP=J@=N@�



�AP=��J=HUOEO��¼»����
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Studies Included 
in Meta-Analysis

Ã¿�À�Â�¼À

Average Change »�½½�IAPANO�LAN�OA?KJ@�
EILNKRAIAJP

Confidence 
Interval

ÄÀÎ����¢»�»ÄÃÃ��»�¾¿ÁÁÄ£

MCID »�»»Á��»�¼Â�IAPANO�LAN�OA?KJ@



�AP=��J=HUOEO�����
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Studies Included 
in Meta-Analysis

¾À��Ã��¼À

Average Change ¿�¾Á�LKEJP�EILNKRAIAJP

Confidence 
Interval

ÄÀÎ����¢»�À¿¾ÀÀ��Ã�¼ÂÁÁÀ£

MDC ¿�½À��¿�ÁÁ�LKEJPO



�AP=��J=HUOEO����
��AOP
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Studies Included 
in Meta-Analysis

¿À��¼¼��¼¿��¼À

Average Change �¼»�Á½�OA?KJ@O

Confidence 
Interval

ÄÀÎ����¢�¼Á�¿À���¿�ÂÄÁ¼£

MDC Ã�¼»�Ã�OA?KJ@�NA@Q?PEKJ



�AP=��J=HUOEO���ILHE?=PEKJO

- All primary and secondary outcome measures exceed 
minimal detectable changes and minimal clinically 
important differences found in the literature16-21

→ ¼»����� »�½½�IAPANO�LAN�OA?KJ@�EILNKRAIAJP¡
→ ����O?KNA� ¿�¾Á�LKEJP�EILNKRAIAJP¡
→ ��
�O?KNA� ¼»�Á½�OA?KJ@�EILNKRAIAJP¡
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�AOQHPO����EIEP=PEKJO

� �KJ�N=J@KIEV=PEKJ
� �KP�>HEJ@A@
�





�AOQHPO����KJ?HQOEKJ

- Improvements in outcomes noted in:

→ ¼»���APAN��=HG��AOP

→ �ANC��=H=J?A��?=HA��?KNA

→ �EIA@��L�=J@�
K��?KNAO
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�UOPAI=PE?��AREAS��KJ?HQOEKJ

� �KS�PK�IK@AN=PA�HARAH�ARE@AJ?A�OQLLKNPO�PDA�
BA=OE>HA�=J@�O=BA�QOA�KB�����C=EP�PN=EJEJC�EJ�=@QHPO�

SEPD�C=EP�@EOKN@ANO�PK�EILNKRA�KQP?KIAO�HEGA�¼»��

����������=J@���
�

� ����?=J�>AJABEP�=�R=NEAPU�KB�LKLQH=PEKJO�
46



�HEJE?=H��AHAR=J?A���=GA��KIA

� �ILNKRAO�C=EP�OLAA@��>=H=J?A�=J@�IK>EHEPU�EJ�=@QHPO�
SEPD�C=EP�@EOKN@ANO�O=BAHU�=J@�ABBA?PERAHU

� �QNNAJPHU�H=>KN=PKNU�>=OA@

� ����I=U�AJPAN�?HEJE?=H�OAPPEJC�EJ�KQN�HEBAPEIA�

� �HEJE?E=J�NA?KCJEPEKJ�=J@�EILHAIAJP=PEKJ�KB�
JAQNKIKPKN�>AJABEPO�KB�����?=J�AJD=J?A�KQP?KIAO�
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�?GJKSHA@CAIAJPO

�D=JG�UKQ�

�N���AJAA��=GEI�������D������

�N���N=?AU��KHHEJO�������D��������
��

����B=?QHPU�x�OPQ@AJPO
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