
Exercise for Impaired Balance 

Key Terms and Definitions 



Balance 

• Balance, or postural stability, is a generic term 
used to describe the dynamic process by which 
the body’s position is maintained in equilibrium.  

• Equilibrium means that the body is either at rest 
(static equilibrium) or in steady-state motion 
(dynamic equilibrium).  

• Balance is greatest when the body’s center of 
mass (COM) or center of gravity (COG) is 
maintained over its base of support (BOS). 



Center of mass 

• The COM is a point that corresponds to the 

• center of the total body mass and is the point 
at which the body is in perfect equilibrium.  

• It is determined by finding the weighted 
average of the COM of each body segment 





Center of gravity 

• The COG refers to the 
vertical projection of the 
center of mass to the 
ground.  

• In the anatomical 
position, the COG of 
most adult humans is 
located slightly anterior 

• to the second sacral 
vertebra or 
approximately 55% of a 
person’s height. 



















Momentum 

• Momentum is the product of mass times 
velocity. 

• Linear momentum relates to the velocity of 
the body along a straight path, for example, in 
the sagittal or transverse planes.  

• Angular momentum relates to the rotational 
velocity of the body. 



Base of support 

• The BOS is defined as the perimeter of the 
contact area between the body and its support 
surface; foot placement alters the BOS and 
changes a person’s postural stability. 

• A wide stance, such as is seen with many elderly 
individuals, increases stability, whereas a narrow 
BOS, such as tandem stance or walking, reduces 
it.  

• So long as a person maintains the COG within the 
limits of the BOS, referred to as the limits of 
stability, he or she does not fall. 



Limits of stability 

• “Limits of stability” 
refers to the sway 
boundaries in which an 
individual can maintain 
equilibrium without 
changing his or her BOS  

• These boundaries are 
constantly changing 
depending on the task, 
the individual’s 
biomechanics, and 
aspects of the 
environment. 



Ground reaction force and center of 
pressure 

• In accordance with Newton’s law of reaction, 
the contact between our bodies and the 
ground due to gravity (action forces) is always 
accompanied by a reaction from it, the so-
called ground reaction force 







• The center of pressure (COP) is the location of the vertical projection of 
the ground reaction force. 

• It is equal and opposite to the weighted average of all the downward 
forces acting on the area in contact with the ground.  

• If one foot is on the ground, the net COP lies within that foot. 
• When both feet are on the ground, the net COP lies somewhere 
• between the two feet, depending on how much weight is taken by each 

foot. When both feet are in contact, the COP under each foot can be 
measured separately.  

• To maintain stability, a person produces muscular forces to continually 
control the position of the COG, which in turn changes the location of the 
COP. Thus, the COP is a reflection of the body’s neuromuscular responses 
to imbalances of the COG. 

• A force plate is traditionally used to measure ground reaction forces (in 
Newtons [N]) and COP movements 

• (in meters [m]). 





Balance Control 

• Balance is a complex motor control task involving 
the detection and integration of sensory 
information to assess the position and motion of 
the body in space and the execution of 
appropriate musculoskeletal responses to 
control body position within the context of the 
environment and task.  

• Thus, balance control requires the interaction of 
the nervous and musculoskeletal systems and 
contextual effects 





Nervous system 

• The nervous system provides the (1) sensory 
processing for perception of body orientation in 
space provided mainly by the visual, vestibular, 
and somatosensory systems; (2) sensoriomotor 
integration essential for linking sensation to 
motor responses and for adaptive and 
anticipatory (i.e., centrally programmed postural 
adjustments that precede voluntary movements) 
aspects of postural control; and (3) motor 
strategies for planning, programming, and 
executing balance responses. 



Musculoskeletal system 

• Musculoskeletal contributions include 
postural alignment, musculoskeletal flexibility 
such as joint range of motion (ROM), joint 
integrity, muscle performance (i.e., muscle 
strength, power, and endurance), and 
sensation (touch, pressure, vibration, 
proprioception, and kinesthesia). 



Environmental system 

• Contextual effects that interact with the two 
systems (sensory and motor) are the 
environment whether it is closed (predictable 
with no distractions) or open (unpredictable and 
with distractions), the support surface (i.e., firm 
versus slippery, stable versus unstable, type of 
shoes), the amount of lighting, effects of gravity 
and inertial forces on the body, and task 
characteristics (i.e., well-learned versus new, 
predictable versus unpredictable, single versus 
multiple tasks). 



Motor Strategies for Balance Control 





Management of 
Impaired Balance 

 
 
 

Examination and Evaluation 
of Impaired Balance 





Balance Training 





























Thank you 


