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Definition of Therapeutic Exercise :

Therapeutic exercise is the systematic, planned per- formance of bodily movements, 
postures, or physical activities intended to provide a patient/client with the means to

Human center gravity term : 

has implications for all things related to posture, including issues such as swayback, 
the design of posture exercise programs, and much more. Gravity is a downward pull 
or force that the earth exerts on your body. Your centre of gravity is the point where 
the mass of the body is concentrated.  Similar to Center of Mass (COM), center of 
gravity is the point in an object at which the entire body of the object is in balance in 
reference to gravity. The gravitational field affects the center of gravity since with 
variance the center of gravity value alters as well. 

Remediate or prevent impairments
Improve, restore, or enhance physical function
Prevent or reduce health-related risk factors
Optimize overall health status, fitness, or sense of well-being



Centre of Gravity

The centre of gravity (COG) of the human body is a hypothetical point around which 
the force of gravity appears to act. It is a point at which the combined mass of the 
body appears to be concentrated.Since it is a hypothetical point, the COG does not 
have to lie within the physical boundaries of an object or person. One subjective way 
(there are objective measures) to approximate the COG of an object is to visualise it 
balancing on one finger.

Centre of Gravity in the Human Body

In the anatomical position, the COG lies approximately anterior to the second sacral 
vertebra , at the center of the pelvis. However, since human beings do not remain 
fixed in the anatomical position, the precise location of the COG is always shifting 
with each movement of the body and limbs. The proportion of body weight of the 
limbs, trunk, and head will also affect the location of the COG every time we move 
body positions.It is seen that in males, the center of gravity is in a slightly higher 
position due to larger shoulder mass.

Center of Gravity in different activities

The position of COG varies by individual, especially differing athletes. An athlete with 
longer and/or larger legs will likely have a lower COG, unless their upper body is also 
a relatively large structure and balances the mass of the lower body. 
It is seen that in runners, the COG is in the lower region (inferior) of the pelvis, and in 
front of (anterior to) of the body since the runner generally has a forward lean, thus 



helping with acceleration.
Lowering the position of your COG helps to increase balance and stability, since it 
needs to be lifted higher prior to moving outside the BOS. This can be seen in some 
yoga and balancing poses, gymnastics, track and field activities, and even in a 
handstand. 
When something like a suitcase, grocery bag, or a backpack is carried, the COG will 
change as weight is added to respective areas of the body. This point of COG will 
change as the weight and position of a carried object changes, and is also based on 
the position and movement of the body. 

Stability and the Centre of Gravity

The direction of the force of gravity through the body is downward, towards the 
centre of the earth and through the COG. This line of gravity is important to 
understand and visualise when determining a person's ability to successfully 
maintain balance. When the line of gravity falls outside the Base of Support (BOS), 
then a postural reaction is needed in order to maintain balance.
When the line of gravity is within the BOS, an object or person is said to be stable. 
When the line of gravity falls outside the BOS, the object or person is said to be 
unstable. Given that the line of gravity must fall within the BOS in order to satisfy the 
criteria for stability, the following factors should be considered:

A larger BOS increases stability (the line of gravity must move a greater distance 
to fall outside the BOS)
A lower COG increases stability (it's unlikely that the line of gravity will fall 
outside the BOS)



The anatomical planes are hypothetical planes used to describe the location of 
structures in human anatomy.
They are applied to the human body in the anatomical position.

at the anatomical planes in more detail – in particular, the three most commonly 
used planes: sagittal, coronal and transverse.
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Disability models:

1-International Classification of Functioning, Disability and Health (ICF)

When we think of human-centered design, there are two main types of design based on the target: 
private design, which targets individual interests and tastes, and public design, which targets 
optimal relationships among a larger number of people, mainly in public spaces. In the case of public 

design, because the target is a public space such as a train station, hospital, library, park, or school, 
the people who use the space can have diverse genders, nationalities, ages, and disability statuses. 

In other words, public design should be flexible enough to accommodate more “people.”

The International Classification of Functioning, Disability and Health (ICF), adopted by the World 

Health Organization (WHO) in May 2001, is a “‘common language’ that represents the ‘whole picture 
of living.’” The ICF comprises the following elements: health status, life functions (physical and 
mental functions, physical structure, activities, and participation), and background factors 

(environmental and personal factors), and the combination of these elements results in a 
classification of about 1500 items. According to the concept of the ICF, each element is not 

unidirectional but comprises interactions.

2-However, the International Classification of Impairments, Disabilities and Handicaps (ICIDH, 1980), 

the predecessor of the ICF, had a one-way approach to disability. In other words, it was structured in 
such a way that it assumed that a person born with a disability, such as a disease or modulation, 

would have functional and morphological impairments that would lead to disabilities and social 
disadvantages called handicaps. This model was groundbreaking in that it presented a “hierarchy of 
disability” that divided disability into three levels: functional and morphological disability, ability 

disability, and social disadvantage, but it focused on the idea of classifying the negative aspects of 
disability. The ICF, which replaced the ICIDH, was a major change in that it shifted the perspective to 

look at life functions from the positive side and added the perspective of “environmental factors” as 
influencing factors.

An “environmental factor” is defined as “the facilitating or inhibiting influence of features of the 
environment, such as the physical and social environment and people’s social attitudes.” According 

to the ICF (2002), examples include “social attitudes,” “the structure of buildings,” “legal and social 
structures,” “climate,” and “topography. The human, physical, and material environment includes 
“climate” and “topography.” The positive aspects of environmental factors are defined as 

“facilitating factors” and the negative aspects as “inhibiting factors. In other words, it has been 
officially stated that people’s “overall picture of living” can be better or worse depending on 
environmental factors.

3-Nagi's model comprises four categories: pathology, impairment, functional limitations, and 



disability. The new ICF model includes three domains of human function: body functions and 
structures, activities, and participation.
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 Terminology

The different types of movement that are permitted at each joint are :

1-Flexion – bending a joint. This occurs when the angle of a joint decreases. For 
example, the elbow flexes when performing a biceps curl.

2-Extension – straightening a joint. This occurs when the angle of a joint increases, 
for example, at the elbow when putting a shot.

3-Abduction – movement away from the midline of the body. This occurs at the hip 
and shoulder joints during a jumping jack movement.

4-Adduction – movement towards the midline of the body. This occurs at the hip and 
shoulder, returning the arms and legs back to their original position from a jumping 
jack movement.

5-Rotation – this is where the limb moves in a circular movement around a fixed joint 
towards or away from the midline of the body. This occurs in the hip in golf while 
performing a drive shot.

6-Plantar flexion – pointing the toes – this movement only occurs at the ankle, for 
example, pointing the toes in ballet.

7-Dorsiflexion – the foot moves towards the shin as if you are pulling your toes up. 
This movement only occurs at the ankle.





Range of motion (ROM) 

is a term used to describe how far you can move a joint or muscle in various 
directions.

What is normal range of motion?
Normal range of motion is the range of movement around a joint that is considered 
normal. The normal range of motion varies among joints.

What are the 3 types of range of motion?
There are three types of range of motion exercises. Passive range of motion is 
achieved by the help of an outside force, 

while active range of motion occurs without. Active-assistive range of motion 
exercises are performed by an individual with manual assistance.

Classification of Joints on the Basis of Function

The functional classification divides joints into three categories: synarthroses, 
amphiarthroses, and diarthroses. A synarthrosis is a joint that is immovable. This 
includes sutures, . Amphiarthroses are joints that allow slight movement, like 
symphyses. Diarthrosesare joints that allow for free movement of the joint, as in 
synovial joints.



Movement at Synovial Joints
The wide range of movement allowed by synovial joints produces different types of 
movements. The movement of synovial joints can be classified as one of four 
different types: gliding, angular, rotational, or special movement.

Gliding Movement
Gliding movementsoccur as relatively flat bone surfaces move past each other. 
Gliding movements produce very little rotation or angular movement of the bones. 
The joints of the carpal and tarsal bones are examples of joints that produce gliding 
movements.

Angular Movement
Angular movements are produced when the angle between the bones of a joint 
changes. There are several different types of angular movements, including flexion, 
extension, hyperextension, abduction, adduction, and circumduction

Axes and planes:

All body movements occur in different planes and around different axes.

A plane is an imaginary flat surface running through the body.

An axis is an imaginary line at right angles to the plane, about which the body rotates 
or spins.

Planes of movement

There are three planes of movement:

Sagittal plane - a vertical plane that divides the body into left and right sides. Flexion 
and extension types of movement occur in this plane, eg kicking a football, chest 
pass in netball, walking, jumping, squatting.

Frontal plane - passes from side to side and divides the body into the front and back. 
Abduction and adduction movements occur in this plane, eg jumping jack exercises, 
raising and lowering arms and legs sideways, cartwheel.



Transverse plane - passes through the middle of the body and divides the body 
horizontally in an upper and lower half. Rotation types of movement occur in this 
plane, eg hip rotation in a golf swing, twisting in a discus throw, pivoting in netball, 
spinning in skating.

Movements are parallel to the plane in which they take place.

Axes of movement

There are three axes of movement around which the body or body parts rotate:

Frontal axis - this line runs from left to right through the centre of the body. For 
example, when a person performs a somersault they rotate around this axis.

Sagittal (also known as the antero-posterior) axis - this line runs from front to back 
through the centre of the body. For example, when a person performs a cartwheel 
they are rotating about the sagittal axis.

Vertical axis - this line runs from top to bottom through the centre of the body. For 
example, when a skater performs a spin they are rotating around the vertical axis.





Physiology of exercise effect on musculoskeletal system:
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Exercise involves a series of sustained muscle contractions of either long or short duration 
depending on the nature of the physical activity.

1-Short-Term Effects

In the short term muscle can become fatigued and sore for reasons like impaired blood flow, 

ion imbalance within the muscle, nervous fatigue, loss of desire to continue exercising, and 
most importantly, the accumulation of lactic acid in the muscle.

Muscle soreness, once thought to be due to lactic acid accumulation, has more recently 
been attributed to small tearing, or micro-trauma, of the muscles fibers caused by eccentric 

contraction. With repeated cycles of eccentric contraction this soreness will be reduced.

2-Long-term Effects

Muscle hypertrophy, or the increase in muscle mass due to exercise, particularly weight 
training, is a noticeable long-term effect of exercise. Exercise of specific muscles can often 

result in hypertrophy in the opposite muscles as well, a phenomenon known as cross 
education.

Increases in muscle mass are not the only long-term effect of exercise. With sufficient 
training the metabolic capacity of a muscle can change, delaying the onset of muscle 

fatigue. Muscle specified for high intensity anaerobic exercise will synthesize more 
glycolytic enzymes, whereas muscle for long endurance aerobic exercise will develop more 
capillaries and mitochondria. Additionally, with exercise improvements to the circulatory 

and respiratory systems can facilitate better delivery of oxygen and glucose to the muscle.



the effects of exercise on the circulatory system 

Exercise causes the heart to pump blood into thecirculation more efficiently as a result of 

more forceful and efficient myocardial contractions, increased perfusion of tissues and 
organs with blood, and increased oxygen delivery. Aerobicexercise trains the heart to 

become more efficient.

Exercise Strengthen the Lungs
When you are physically active, your heart and lungs work harder to supply the additional 

oxygen your muscles demand. Just like regular exercise makes your muscles stronger, it also 

makes your lungs and heart stronger. As your physical fitness improves, your body becomes 
more efficient at getting oxygen into the bloodstream and transporting it to the working 

muscles. That's one of the reasons that you are less likely to become short of breath during 

exercise over time. Some types of exercise can also strengthen the muscles of the neck and 
chest, including the diaphragm and muscles between the ribs that work together to power 

inhaling and exhaling.



the short-term effects of exercise on the neuromuscular system :

 that one would typically experience during a good session at the gym.

1. Increased blood flow to working muscles
Blood is redirected to the muscles that have a greater demand for oxygen and nutrients. For 
example, if we are training our legs, then we will get an increase in blood flow to our legs. 

Often referred to as a muscle pump!

2. Increase in temperature
Blood also carries heat so the working muscles become warmer.

3. Increase in pliability
Muscles are a bit like blue tack! If you stretch blue tack when it is cold, it just tears. However, 

if we warm the blue tack in our hands, then we can stretch it really well. When the 
temperature of our muscles increases so does our ability to stretch them.

4. Increased nerve to muscle connection
When we become active, our nervous system wakes up and starts connecting and recruiting 

muscle fibres. This leads to greater power output from our muscles.

Long term effects of exercises on the neuro muscular system:

Increased muscular endurance 



Improved ability to repeatedly overcome a resistance. i.e Running, jumping, swimming, 
climbing, rowing.
Increased muscular strength
An increase in recruitment of motor units leads to greater force production.
Increased muscle size (hypertrophy)
An increase in our contractile protein actin and myosin increase the overall size of the 
muscle.
Increased energy stores
An increase in glycogen and creatine phosphate storage.
Increased basal metabolic rate
A increase in the ability to burn calories at rest.
Improved posture
Improved muscle symmetry and strength of core muscles.
Increase in capillaries and mitochondria
An increase in the size and number of capillaries and mitochondria.
Increased neuromuscular connections 
Improvement in motor fitness i.e coordination, balance, reaction time, agility, power, 
and speed.



Active exercises
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Definition:

Active movements are the movements that an individual performs voluntarily 
in his/her routine to accomplish the tasks.
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 Position is assumed by the body and take movement to come in a equilibrium.

Posture follows movements like a shadow.

Movement- Every movement begin with posture and end with posture.

Posture- Posture is an attitude either with support or without support.

The posture from which movement is initiated are known as standing position.

The movement may be either by active or passive.

STARTING POSITION- The movement either active or passive which comes our body 
in equilibrium with attitude and with less effort then the position is known as starting 
position.

There are five types of starting position that is known as Fundamental position. 
These are:-

Standing 

Kneeling 

Sitting 

Lying 

Hanging 

This PPT helps the students to learn the different type of postures which are needed 
to treat the patient. Easy to understand the importance of Starting positions. Easily 
to understand the muscle effects in different fundamental positions and their 
benefits
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Defintion: is when resistance is applied to the body part at the end of the available 
range of motion. It's called the break test because when a therapist provides 
resistance the objective for the patient is to not allow the therapist to "break" the 
muscle hold

MMT is an attempt to assess the maximum force a muscle is capable of generating. 
However, this is not always the case. Given normal innervation, maximum force 
generated is to a great degree a function of the size of the muscle.

While there are many methods of assessing muscle strength, there are three key 
approaches described in the literature and used clinically isokinetic, isotonic, and 
isometric testing.

Isometric testing

typically involves a maximal voluntary contraction performed at a specified joint 
angle against an unyielding resistance

Iso tonic testing

Performance tests using isotonic muscle actions. They usually involve 
dynamometers that, in addition to measuring absolute strength, may also measure 
acceleration, peak velocity, work, and power of isotonic muscle actions at various 
preset loads

Isokinetic testing 

is a strength test for the muscles around a joint, for example your knee. The test uses 
specially designed equipment to measure the muscle contractions and resistance 
around your joint

The technique:

1-Trace muscle activation, such as a twitch, without achieving full range of motion.

2-Muscle activation with gravity eliminated, achieving full range of motion. 

3-Muscle activation against gravity, full range of motion. 

4-Muscle activation against some resistance, full range of motion.










