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Richter RR et al : Description of adult rolling movements and hypothesis of developmental sequences.
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FAY B. HORAK:Postural orientation and equilibrium: what do we need to know about neural control of balance to prevent falls?
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Arm Pattemn « Lift and reach above shoulder level
Head-Trunk Pattern + Shoulder girdle leads
Leg Pattern » Bilateral lift

Arm Pattern * Lift and reach above shoulder level
Head-Trunk Pattern « Shoulder girdle leads
Leg Pattern ¢ Unilateral push

Arm Pattern « Lift and reach above shoulder level

Head-Trunk Pattern ¢ Relationship between pelvis and
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Leg Pattern * Unilateral push
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Richter RR et al : Description of adult rolling movements and hypothesis of developmental sequences. Phys Ther. 1989 Jan;69
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Styled after White AA, Panjabi MM; Kinematics of the spine. In White AA, Panjabi MM, editors: Clinical biomechanics of the spine, Philadelphia, 1990, Lippincott
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Donald A. Neumann et al : Kinesiology of the Musculoskeletal System: Foundations for Rehabilitation, 2edition : Mosby. 2009 -J-
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Chiang SL at .Analysis of Trunk Rolling Performances by Mattress Mobility Detection System in Poststroke Patients: A Pilot Study. Biomed Res Int. 2016;2016:8743051
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Nicole Clark PT et al: THE REg%ONggiNEy;EGMENTAL ROLLING ABILITY AND LUMBAR MULTIFIDUS ACTIVATION TIME
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Nicole Clark PT et al: THE RELATIONSHIP BETWEEN SEGMENTAL ROLLING ABILITY AND LUMBAR MULTIFIDUS ACTIVATION TIME

v EBEHSDIERY TIX, ZADRSMRENSIMET ARICESREH(LA-5LNL) QURFEHL A LN
vV EEHPOHERY AP TEZETIIFEYL6.67I VRIS, TELHWVWEIZFIH7.36I U MRICESRFGIPINET 3
vV BiRYORERICHZRBOIBEHIHEEL LY, APAsOEE%18 S5

Multifidus Firing Compared to Deltoid
- Firing

80

76 77
68 7

61 63 ®

60 53 99
o= 37
4 31
2
3 :

0 1 - = [_

e

31 -29 n LD OIBIRY TZ 58
B EREADERY TELVE

o

TIME OF MULTIFIDUS FIRING (MSEC)
o

SUBJECTS



BT DI EESERY

v BISRREAIIORDEHRED SV —TICHEISh, Bl ROOEITERY, SHHBEEZTRT S
VERBDERRRAZEFAY—TLHY, X5y, EFRLLICERBZMBICHLAIIRESES

BIEEARIELLT D 3 D DparticHEI N3

LEiRH F1~2ME - ERELA~EFEAME BREHEWEMHLIBIETERL TV

FRERERIE | B2~3E -EFEAAE IR IIttDpart& (kR TEVL

TEbRHE FA-9ME - EHFETA RLENTHIUOEUTHY, EFRHEERL TS
BRI D T4 D DRRIMEIZ, NERFORELWAT > TS

AN NI NN




Head Control
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Upper Body in 4 Types of Standing Posture

Verticle line through center Head's COG farther from support at base of crevical spine resulting in
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Sang-Yeob Kim et al : Smooth-pursuit eye movements without head movement disrupt the static body balance
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Donald A. Neumann et al : Kinesiology of the Musculoskeletal System: Foundations for Rehabilitation, 2edition : Mosby.
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Barra J et al : Perception of longitudinal body axis in patients with stroke: a pilot study. J Neurol Neurosurg Psychiatry. 2007 Jan;78(1
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Barra J et al : Perception of longitudinal body axis in patients with stroke: a pilot study. J Neurol Neurosurg Psychiatry. 2007 Jan;78

vV BEETLEEHOMBICNFDEEFH>7=H, MidlinezEHIZE LEAFLENTOEERZRLE
v BZERBEHFREFNLMidlineh SKEICTNTEFHMEZNEL THY, GHEPEE(ERRE) TERAKE -
v LBARRFRER L RN HEICEILPT L, ERFEICL > TKRELREEZRIFT

— — - Controls mean
————————— Controls mean (2SD)

,Craniocaudal
|or longitudinal axis

ERiE a Patients with ri?lht sroke | Kj‘igmmtj
B A Patients with left stroke | | |
fgEE O Controls § |
| |

!

| | | | L |
12 10 -8 -6 -4 -2 0 2 4 6

Mean deviations (degrees)




_ 2|+
Phase@ : JREFEE:ZEH) & Reaching

K2k
/ BEYBE~OBFCEVT, EEHEHOREAERIND
/ BREOHARHAE LS L CHRERBELRES ¥, HUTHRERDL L LAFHAERIEE 3
v Reachingle & » T ERERATES BEAOBE kL7 & L THMKEREBIT 5

QzESEER D[R + [5E (Head Control)
BREIOABRIEGHBEOHBRREZED S

S

QR B &k D &
R L 1-BOS&ABAIEIE % (REE T 5 72 8 OO &S

NS

QL LB D Reaching + IREREENIC & 2B
FHERIAZEN + BIEfR/ A hE/KFEANE + BB E + miEREIA

NS

Phase®® : EEB{FEEDRotation~

il




AN

BRab/E ) + BlIEIC £ SCOREL D Y > 2

Donald A. Neumann et al : Kinesiology of the Musculoskeletal System: Foundations for Rehabilitation, 2edition : Mosby. 2009
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Adalbert-|1 Kapandji et al : Anatomie fonctionnelle 1 : Membres supérieurs. Physiologie de I‘appareil locomoteur. Maloine. 2005
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Adalbert-1 Kapandji et al : Anatomie fonctionnelle 1 : Membres supérieurs. Physiologie de I‘appareil locomoteur. Maloine. 2005

v 38orBhEICHandsOnd 3B e B <2 D TH L, EHEDOHE/EIEICIEED K S B Component(FiEEh)
HPBEBEOHIZBBELTHEL LR, BMEICBVLWTEHICALPRIMAL TVWADHD ? D “FHEEE"ICHEYFS




ERE 75 BB

v Phase® TI3%&iT9 % LE A& DRotationlcH W T, LAlOANERIE & TRAORERG» Y b TEEHT S
V ZOWABTOBHTA VHWERNLBRADOS & THRIET S-0HI1C1F, LEAITIRFEEE T LBEFESOBEEESHE




: :
Phase@ @ TEBkE DRotation

v Phase®@ T L EED WE L, BEFE S N7= LEMEERICH L TTEMEED EIEEL, [IEMLITH 5 EEEPREIGIIC
ExIn3(GIbEY KIS : Righting Reaction)
v LEBMFEBHBOSE A Y, TEHEBHLEEOFLERD

OFEfINScapula Set(iFxitH &) DKeep
BEEE— XY MIHITIZFRELBYBIREL-BOSOMER

NS

2Scapula Set& FEAIHipD VU > 7 &5
Q@ TOTEMFRDEIEICHE S BHDERK

1 NS

QT aBiAER D [EIfE
ERIPRESE & TRISERE OEBELE ORI

NS

Side Lying & Sitting Up~




ERE 718 BANGEHE W

v' Phase@Tl3#&ikd 3 TEf{FEDRotationicHE W T, THRIOMNERIG & FRAIORERTG»EY F TEEHT S
vV ZOWNATA Y TOHEDKMIBEFPDROICERTE7-0I1C1F, LAl EERESE TATHRESOBEEELGBE




R T S lGanaI5ha 8 DEE T > %
Thomas W. Myers LMT NCTMB ARP : Anatomy Trains: Myofascial Meridians for Manual and Movement Therapists, 3e. Churchill Livingstone., 2013

v Li¥fhetc.lc & 3 TEAE D Rotation&Inertian'$h=EM IC(EEN T 2 /-0 (C1E, FEAIZEMEL Y Y 2PERENS
vV EAITOXEGEIRT+oRIES, ZERIIEHMER%ZRL, BHEOEELRIBLTLE S aJsgEdrdH S




BE ERRNBEN THS T HE

Barra J et al : Perception of longitudinal body axis in patients with stroke: a pilot study. J Neurol Neurosurg Psychiatry. 2007 Jan;78
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