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Jane Johnson : Postural Assessment (Hands-on Guides for Therapists) : Human Kinetics Pub. 2012
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Selective movement

1 of limbs

Thoracic extension
& Scapula control
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Hirofumi W.The interpretation of the standing position : J. Kansai Phys. Ther. 16: 3-6, 2016
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Flexor digitorum

1§l brevis tendons (cut) Flexor hallucis
|

longus tendon
Adductor hallucis (cut)
Lumbricales

. Flexor hallucis brevis

Flexor digitorur

Flexor digiti minimi brevis . [ANE longus tendons
i
Plantar intorossei — :m: haliucie
Flexor hallucis
longus tendon
Flexor digitorum brevis Cusadenbig plec
Center Of graVIty Abductor hallucis
Abductor digiti minimi
Flexor digitorur
brevis tendon
(cut)

Plantar aponeurosis
(cut)

McKeon PO, et al.: The foot core system: a new paradigm for understanding intrinsic foot muscle function. Br J Sports Med 49: 290, 2015
Meyer PF, et al.: The role of plantar cutaneous sensation in unperturbed stance. Exp Brain Res 156: 505-512, 2004
Maurer C, et al.: Human balance control during cutaneous stimulation of the plantar soles. Neurosci Lett 302: 45-48, 2001
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A. Position of the center of pressure during standing

Normal man e ou. RL. hemiparesis

A ' B

B. Excursions of the center of pressure
during sustained weight shifting

z
y
X

Platform

Normal man w. Rt hemnparesns

FiG. 2

Strain gauges RPN, €2

Murray et al.Normal Postural Stability and Steadiness: Quantitative Assessment.1975
Kimitaka H.Postural Control for Quiet Standing. Jpn J Rehabil Med VOL. 43 NO. 8 2006542
Bastiaan R. Posturography. Movement Disorders Handbook of Clinical Neurophysiology, Vol. 1:2003
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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
Head’s C-y cervical vertebral body greater forward bending pressure and strain on back neck muscles.
approx.
Center Of

Gravity
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Forwgrd
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Balanced Posture Flat Back Swayback Kephotic-Lordotic

Adalbert-1 Kapandji et al : Anatomie fonctionnelle 1 : Membres supérieurs. Physiologie de I‘appareil locomoteur, Maloine, 2005



Neutral Pelvic Tilt
Balanced Posture

{31 : B REER

Upper Trunk
shifts backward
to compensate

Pelvis tilts
backward

and pulls .
}]uar:\bar SRS Pelvis shifts
forward and
fis Joint is also tilted
L‘; p?e': S backward
extended
Knees are

Hyper-
extended

Forward Shifted Pelvis
Swayback

Posterior Pelvic Tilt
Flat Back

Adalbert-1 Kapandji et al : Anatomie fonctionnelle 1 : Membres supérieurs. Physiologie de I‘appareil locomoteur., Maloine, 2005

Pelvis tilts
forward and
pulls lumbar
spine into
lordosis

Anterior Pelvic Tilt
Lordotic Back




Balanced Posture

Neck
Extensors

Abdomi

Hip Flexors

Hip
Extensors
&
Tf. latae ' Gluteus
& Maximus
Rectus &
Femoris

Hamstrings

Plumb Line Point
of Reference

{7 HHBEREMR

Flat Back Posture

Sway Back Posture

Kyphotic-Lordotic Posture
Forward

Head

Forward

Head
Neck Extensors

-short, tight

- Neﬁk Exterlzsors
Neck Flexor?3 - - short, tight
-weak Upper Back Neck I'ilexo R Y
- wea
Chest Muscle Banson: pper Back
; Chest Muscles
Short, Tigh L :
- short, tight - short, tight
. . Upper Trunk
Mid Thoracic Abdominals shiftsRearward . . | £
to ’.'u”!bar Upper Internal Oblige & stiain folt External Oblique Extensors
Spineis Flat " “short, strong more often -elongated, weak - strong, tight
Strong Abs External Obliq Rectus Abdomini MStrain telt
S Pelvis Tilted Back, '??'Jfae;;p""s o m o
Pelvis Shifts Lower Lumbar '
Forward Flattened .
Hip Flexors: Hip Flexors :
" gl’ongate Hip Extensors " Hip Extensors - short, tight Hf‘e’&;ea?zg“
ek o o e | tamings
Ki_l;ees
per-
; I:yxtended
Entire Body
Has Slight

Forward Tift

Plumb line pt.

Plumb line pt. of reference

Plumb line pt.
of reference

of reference

Adalbert-1 Kapandji et al : Anatomie fonctionnelle 1 : Membres supérieurs. Physiologie de I‘appareil locomoteur.Maloine.2005
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| Back
Extensors
| Pull Up /

Hip
Pull Down

/l/‘ SN
I Hip l

Extensors
Stretch

Donald A. Neumann et al : Kinesiology of the Musculoskeletal System: Foundations for Rehabilitation, 2edition : Mosby. 2009
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1
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| - |

Muscle activity [mV*s]

Upwards Downwards Upwards Dmmwardn Upwards Dm!.'m!.'ards

Upper Trapezius Lower Trapezius Serratus Anterior

Arm movement direction yy =S, ...

Eva-Maj Malmstrom et al.A slouched body posture decreases arm mobility and changes muscle recruitment in the neck and shoulder region
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Donald A. Neumann et al : Kinesiology of the Musculoskeletal System: Foundations for Rehabilitation, 2edition : Mosby. 2009




Neural Subsystem

Musculotendinous Receptors — Local and Global

Ligamentous Receptors (including plantar fascia)

Plantar Cutaneous Receptors

Foot core system

Passive Subsystem
Bones of the arches (Foot Half Dome)
Plantar Fascia

Ligaments

Active Subsystem
Intrinsic Foot Muscles (Local stabilizers)
Extrinsic Foot Muscles (Global Movers)
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Plantar Fascia
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Med 49: 290, 2015 £0)

(McKeon PO, et al: The foot core system: a new paradigm for understanding intrinsic foot muscle function. Br J Sports

McKeon P.The foot core system: a new paradigm for understanding intrinsic foot muscle function._Br J Sports Med. 2015 Mar;49(5):290
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Kelly LA.et al.(2011)Recruitment of the plantar intrinsic foot muscles with increasing postural demand.

AlAbdulwahab SS et al. Effects of body mass index on foot posture alignment and core stability in a healthy adult : J Exerc Rehabil. 2016 Jun 30;12(3):182-7
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strokePaul Lee et al. Short foot exercise incorporating the foot core system paradigm on clinical trials for the patients with
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Baseline e Baseline —
Intervention Intervention

Affected 76.75+60.54 85.64£70.45 613 55.51+38.40 34.69+33.11

3.514

enan Non-affected 59.34+38.16 43.65+30.01 293 .010* 51.34+41.92 49.32+37.48 595

RVC, GCM Affected 50.98+45.95 45.21+45.82 B87 388 I 87.54+58.11 lll,iﬂiﬁhiﬁl 3.201
(%) (L) Non-affected 68.16+60.84 63.32467.19 J17 484 55.02+£33.54 68.68+81.28 -.787
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FREAOTR=ZEH/HAEICEL T, 2B8BTOAESREN &2,

®2 HITAC-ROEL

0.44+0.28 0.49+0.32 <2315 034 0.4620.35 0.69£0.47 -3.903 001 43

10M Walk  SSV
Test,

FvV 0.63+0.44 0.66£0.46 -2.065 ,Iﬁﬁl 0.55+0.39 0.82+0.55 I -4.530 J000* 5.7

(m/s)
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ROM, (")
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0.33+4.48 0.55%5.01 =431 672 4906290 07143 14 —2.935 001

10.44£3.70  10.76+4.08 - 432 671 9.75+4.20 9.03%4.44 1.106 000*

[ short foot exerciset®. FEE|ZHEETEIEICEEREMFH > (X3 OFRG)
REBICEEERZREN 2 1,

: NEUROTHERAPY 2016;20(1):43-52
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Correlation between pelvic tilt (degree) and weight-bearing asymmetry (%) in people after stroke

E ! (m=112)»
lium Felvic girdle
\\\ Variables Weight-bearing
asymmefry of
23.2 (18.94)
lliac crest percentage
r P

Pelvic tilt
Lateral pelvic tilt of 2.47 (1.8) degree toward 0.631 <0.001
most affected side

lliac spine

Anterior pelvic tilt of 4.43 (1.8) degree 0.449 <0.001
toward most affected side
Acelabulum Anterior pelvic tilt of 4.32 (1.8) degree 0.439 <0.001
toward least affected side
Ischium “Values are expressed as mean (SD); r: Correlation coefficient:
- P<0.05: Significant. SD: Standard deviation
Pubis —

Relationship between Pelvic Alignment and Weight-bearing Asymmetry in Community-dwelling Chronic Stroke SurviCvors : Suruliraj Karthikbabu et al.(2016)
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Takakusaki K : Functional Neuroanatomy for Posture and Gait Control . J Mov Disord. 2017 Jan;10(1):1-17
The neural representation of postural control in humansHans-Otto Karnath et al : Proc Natl Acad Sci U S A. 2000 Dec 5; 97(25): 13931-13936
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