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Definition & Importance of Balance

Balance: Ability to )
maintain the body’s
center of gravity within
the base of support
Essential for
maintaining posture,
mobility, and functional
Independence
Dependent on sensory,
motor, and cognitive
systems




« Static Balance —
maintaining position
without movement

« Dynamic Balance —
maintaining stability
during movement

* Proactive Balance —
anticipatory postural
adjustments

* Reactive Balance —
responding to external
perturbations




Physiological Systems Involved

* Visual system —
prpvi ;jcis environmental Se"S°";::z;‘;;:xf;;e.';'; {nvelved in
orientation

 \estibular system —
detects head motion and
position

« Somatosensory system
— feedback from
muscles and joints

* Motor system — @ |
executes corrective S s Q/ i

Goigi tendon organs)

VESTIBULAR SYSTEM

actions T,




Balance Control Mechanisms

e Sensory
organization and
Integration
Motor coordination
and muscle
activation patterns
Feedback and incividual  Environment

feedforward postural
adjustments rtaces

Sensory
context

Balance
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Causes of Balance Impairment

Neurological disorders

. ’ qiffc‘r(‘:j‘“ dizziness and
(stroke, Park1_nson S, oo e | disequilibrium | /ool
Cel‘ebe”ar IeS|OnS) dysfunction | injuries

Musculoskeletal
weakness or joint
limitations Daaned

_ disorders
Sensory loss (visual, o Wiy
vestibular, or |
proprioceptive)
Aglng’ medlca’tlon’ or pharmacological
fear of falling ey

neurological
| disorders

falling in
the elderly

vestibular
disorders




Static tests — Romberg,
Single-leg stance,
Sharpened Romberg

* Dynamic tests — Timed Up > o
and Go (TUG), Functional i (
Reach Test R

» Clinical Scales — Berg e
Balance Scale, Dynamic
Gait Index

* Instrumented assessment — N —
force platforms,
posturography

1. Romberg Test

i F

forward without taking a step
e Scores is aif‘l’erence between the-..
start and end pos:tion

Balance

Assessment

Stand with both feet together.
Hold arms next to your body or
cross them in front.

You’'ll keep yvyour eyes open and
try to stand still 30 sec.

You’ll then close your eyes while
still standing for 30 sec

To assess postural stability and
control

The test involves assessing
standing on one leg with your
eyes open.

The test is for one minute

Each leg is tested three times.

tand next to a wall and position

7the arm at 90 degmes of
shoulder flexion.

Records the starting position.
Instruct “Reach as far asyou can




Principles of Balance Traininc

* Task specificity and
functional relevance

 Progressive challenge
to sensory and motor
systems

 Variety of practice
environments and

postures
« Emphasis on safety —

confidence




Stages of Balance Traininc

« Stage 1: Static control —
sitting, standing on stable
surface |

 Stage 2: Dynamic control —
reaching, stepping, weight
shifting

 Stage 3: Functional tasks —
walking, stair climbing,
turning

 Stage 4: Dual-task and
perturbation training
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Balance Training Technigues

)h; i

4-—-'< /

Stability ball and
wobble board
exercises

Tandem and single-leg
stance activities
Dynamic stepping and
obstacle navigation
Perturbation and
sensory integration
exercises

-

mmull||
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Precautions & Safet

Ensure therapist
supervision during
challenging activities
Use galit belt or
parallel bars for
safety

Monitor fatigue,
dizziness, and fear
Start simple, progress
gradually

Measures




Case Example

 Patient: 68-year-old female post-stroke with
balance instability

» Assessment: Berg score 30/56, TUG 18 sec

* Intervention: balance board, reach tasks, dual-
task walking

» OQutcome: improved Berg score to 45/56,
Increased confidence



MIND MAP

Szetory ogganizawron

Definition & Importance
& integration

Maintain centor of
gravity within base of sop

Crucial for posture,
mobility, independence /

Depends on sensory,
motor, cognitive systems

Types of Baance Motor coordination patterns
Balance Control

Feedback / feedforward
postural adjustments

Assessment of

Traini
Prinipes onngs

of State control — sitting, standing

Static — Balance
Dynamic — stability Physrol°gy BA LANCE ReIHing Dynamic control — reaching.
during movement Systems TRA I N I N G stepping

Involved
Prc?actlve — anticipatory Functional tasks — walking.
adjustments turning
:::ec:-tr:ZIeforrceessponse to Srages of Dual-task / perturbation
Balance training
Assessmen

Training Stability ball / wobble board

\Tandem & single-leg stance

of Balance

Veutor coodrinatioh

Feedback / feedforward Task specificity
postural adjustments & flunctlonal Training Stepping & obstacle tasks
i chiddbedichi Techniques
Feserewer v remerhs Sensory Int?gratlon
& perturbations
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