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Empathy Through Balance Understanding

Empathize

Understand patient balance
and posture issues.

Observe how force
imbalance leads to
instability.

Supportive

Patient Challenges
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D efl n e Restoring Balance Through Equilibrium

Problem: Patient lacks Equilibrium Strategies

stability due to imbalance in

internal & external forces. /><\

Goal: Identify equilibrium
concepts for therapy. | iemal Forces )
S| 4

Therapy for stability

Forces within the body
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External Forces

Forces acting on the body

Made with Z Napkin




|deate

Cycle of Biomechanics Application in Therapy

Brainstorm how to apply
biomechanics principles.

Discuss force, torque, and
equilibrium for posture
correction.
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Improve Well-being
Achieve overall physical
well-being.

Enhance Alignment

Improve body alignment
through strategies.

Brainstorm Ideas
Generate innovative
applications of
biomechanics.

Discuss Concepts
Thoroughly discuss force,
torque, and equilibrium.
Develop Strategies

Create sirategies for
posture correciion.




Prototype

Rehabilitation Model Components

Develop rehab models — traction setup, weight balance exercises,
stability drills.

aqg Overall Physical Performance

The ultimate goal of rehabilitation

Stability Drills
EIIDE ” Exercises to improve balance and

coordination

Weight Balance Exercises

Activities to strengthen core and limbs

[jJD ”g Traction Setup

Devices to relieve pressure and align spine
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Test

Apply methods with patients, adjust according to results.
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Definition of Force

Force = Push or Pull

F=mxa | Unit: Newton (N)

Force changes rest or motion state.
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Characteristics of Force

Magnitude | Direction | Point of Application | Line of Action
Elements of Force
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Quantifies the
strength of a force.

Indicates the path
along which a force
acts.

Determines where
force is applied on
an object.

Straight line along
which force is
exerted.

Magnitude

Direction

Point of
Application

Understanding
Force Effects

)

Line of Action

X
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Types of Forces

Internal — muscles, ligaments

External — gravity, weights, friction
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Compression & Distraction

Compression = push | Distraction = pull apart

Example: Spinal load vs cervical traction

Balancing Forces in Spinal Dynamics

™) Pushing
) ) Together L_%‘:, Pulling Apart
Spinal Load r% Cervical Traction
uﬂ\ P pa=a¥
Compression A Distraction
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Force Systems

Linear | Concurrent
| Parallel

Resultant motion or
balance depends on
system type.

MECHANICS AND BIOMECHANICS /BASIC AND APPLIED

Force System Categorization

Parallel

Force
Systems
Linear Concurrent

Resultant
Motion/Balance

|

Understanding
Force
Interactions

l

Analyzing
System
Dynamics
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Torque & Moment

Torque = Force x Distance Torque and Exercise Setup Cycle

Rotational effect of a force
— key for exercise setup.

Apply Force

A force is applied to an
object.

Adjust Setup

The exercise setup is
adjusted based on the Determine Distance
analysis.
The distance from the pivot

Analyze Movement point is measured.

The resulting movement Calculate Torque
and stability are analyzed.
Torque is calculated using

the formula.
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Equilibrium

SF=0]3t=0

Static and Dynamic equilibrium in body balance.
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Types of Equilibrium

Stable | Unstable | Neutral

Example: Book, Pen, Ball
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Clinical Relevance

Understanding forces helps design safe, effective rehab programs.
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Empathize (Review)

Focus: How force imbalance affects patients with postural deficits.

MECHANICS AND BIOMECHANICS /BASIC AND APPLIED
PHYSICS/MR.ABDUL THOUFFICK/AS/SNSCOP

11/25/2025




|deate (Review)

Develop strategies: balance training, muscle strengthening, ergonomic
alignment.
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Class Assessment

1. Define force and equilibrium.

2. Differentiate internal vs external forces.
3. Case: Patient cannot maintain standing — identify acting forces.

4. Suggest equilibrium improvement methods.
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