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Postgraduate Certificate in Functional Assessment

Biomechanical Analysis and Movement Patterns

Biomechanical analysis is a crucial aspect of understanding human movement patterns. It involves the study
of the mechanics of human movement, including the forces, torques, and energy involved in various types
of movements. By analyzing biomechanics, we can gain insights into how the body moves, functions, and
performs different tasks.

One key term in biomechanical analysis is **kinematics**. Kinematics is the study of motion without
considering the forces that cause the motion. It focuses on the position, velocity, and acceleration of body
segments during movement. For example, when analyzing a golf swing, kinematics would involve
measuring the angles of the different joints throughout the swing to understand the mechanics of the
movement.

Another important term is **kinetics**. Kinetics is the study of the forces that cause motion. It involves
analyzing the forces acting on the body during movement, such as muscle forces, joint forces, and external
forces like gravity or friction. Kinetics helps us understand how forces affect movement patterns and can be
used to assess the efficiency and effectiveness of different movements.

**Biomechanical analysis** combines both kinematics and kinetics to provide a comprehensive
understanding of human movement. By studying both the motion and the forces involved in movement,
researchers and practitioners can identify areas for improvement, prevent injuries, and enhance
performance in various activities.

**Functional assessment** is another key concept in the field of biomechanics and movement analysis.
Functional assessment involves evaluating an individual's ability to perform everyday tasks and activities.
This assessment can include tasks such as walking, climbing stairs, lifting objects, or reaching for items. By
assessing functional movements, practitioners can identify limitations, weaknesses, or compensatory
strategies that may impact an individual's quality of life or performance.

**Movement patterns** refer to the specific ways in which individuals move their bodies to perform
different tasks. Movement patterns can vary based on the activity being performed, the individual's physical
abilities, and any underlying biomechanical or musculoskeletal issues. Understanding movement patterns is
essential for assessing and improving functional performance, identifying movement dysfunctions, and
developing effective rehabilitation or training programs.

When analyzing movement patterns, it is important to consider **joint kinematics**. Joint kinematics refers
to the motion of the joints within the body during movement. By analyzing joint kinematics, practitioners
can identify any restrictions, asymmetries, or abnormalities in movement patterns that may contribute to
pain, injury, or decreased performance.

**Muscle activation** is another critical aspect of movement patterns. Muscle activation refers to the
recruitment and coordination of muscles during movement. Different movements require specific muscles
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to contract and relax in a coordinated manner to produce smooth and efficient motion. By analyzing muscle
activation patterns, practitioners can assess muscle imbalances, weaknesses, or compensations that may
affect movement quality or performance.

**Gait analysis** is a common method used to assess movement patterns in walking and running. Gait
analysis involves studying the movement of the lower limbs during walking or running to evaluate
biomechanical factors such as step length, stride length, foot placement, and joint angles. By analyzing gait
patterns, practitioners can identify abnormalities, asymmetries, or inefficiencies that may contribute to gait
disturbances or musculoskeletal injuries.

**Balance and stability** are essential components of movement patterns. Balance refers to the ability to
maintain an upright position and stability while performing various activities. Poor balance or stability can
lead to falls, injuries, or decreased performance in daily tasks or sports. By assessing balance and stability,
practitioners can design interventions to improve proprioception, coordination, and postural control to
enhance movement patterns.

**Functional movement screening** is a method used to assess movement patterns and identify any
limitations, asymmetries, or dysfunctions that may affect an individual's ability to perform functional tasks.
Functional movement screening typically involves a series of tests and assessments to evaluate movement
quality, mobility, stability, and strength in different body regions. By conducting functional movement
screening, practitioners can develop personalized interventions to address any movement deficits and
improve overall functional performance.

**Motor control** is another key concept in biomechanical analysis and movement patterns. Motor control
refers to the ability of the nervous system to coordinate and regulate muscle activity to produce purposeful
and coordinated movements. Motor control is essential for maintaining balance, stability, and precision in
movement patterns. By studying motor control, practitioners can understand how the brain communicates
with muscles to execute specific movements and identify strategies to improve movement efficiency and
coordination.

**Neuromuscular coordination** is closely related to motor control and involves the interaction between
the nervous system and the musculoskeletal system to produce coordinated movements. Neuromuscular
coordination includes factors such as muscle activation patterns, proprioception, balance, and feedback
mechanisms that influence movement quality and efficiency. By assessing neuromuscular coordination,
practitioners can identify deficits or abnormalities that may affect movement patterns and develop targeted
interventions to enhance coordination and motor control.

**Biomechanical modeling** is a method used to simulate and analyze human movement using
mathematical models and computer simulations. Biomechanical modeling allows researchers to predict and
analyze movement patterns, joint forces, muscle activations, and energy expenditure during various
activities. By using biomechanical modeling, practitioners can gain insights into the biomechanical factors
influencing movement patterns and design interventions to optimize movement efficiency and
performance.

In conclusion, biomechanical analysis and movement patterns play a crucial role in understanding human
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movement, assessing functional performance, and developing interventions to enhance movement quality
and efficiency. By analyzing kinematics, kinetics, muscle activation, joint kinematics, gait patterns, balance,
motor control, and neuromuscular coordination, practitioners can identify areas for improvement, prevent
injuries, and optimize performance in various activities. Functional movement screening, biomechanical
modeling, and gait analysis are valuable tools for assessing movement patterns and designing personalized
interventions to address movement deficits and enhance functional performance. By integrating
biomechanical analysis with functional assessment, practitioners can develop comprehensive strategies to
improve movement patterns, prevent injuries, and enhance overall quality of life.
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