
Modules, their focus and how they are different from each other: 

 

Section Focus How It's Different 

1. Movement science 
Ideal biomechanics, neuromuscular control, 

and coordination 
Optimal baseline 

2. Janda’s theories and 

syndromes 
Conceptual framework (UCS, LCS) 

Classification of 

imbalance 

3. Role of muscle 

imbalance in 

movement dysfunction 

Explains how imbalances create 

dysfunctional movement (e.g., faulty firing 

patterns, compensations, energy inefficiency) 

Translates theory 

into motion 

impairment 

4. Janda’s six 

movement pattern tests 
Assessment strategy 

Practical detection of 

the imbalance 

5. Reciprocal inhibition 

and synergistic 

dominance 

Neuromuscular explanation of 

compensations 
Neural- mechanisms 

6. Posture Static alignment issues 
Structural starting 

points 

7 Movements Dynamic alignment issues 
Functional starting 

points 

8–9 Assessment & intervention 

Translate 

dysfunction into 

treatment 

 

  



Module 1: 

Introduction to Movement Science 

Definition of Movement Science: Movement science is the interdisciplinary study of human 

movement, which encompasses various fields, including biomechanics, neuromuscular control, 

musculoskeletal physiology, and motor learning. It focuses on understanding how the body 

moves, the mechanics behind movement, and the physiological processes that enable motor 

performance. Movement science examines the interaction of multiple systems—musculoskeletal, 

nervous, and physiological—that together facilitate coordinated, efficient, and purposeful 

movement. It also involves studying both normal and pathological movement patterns and the 

factors that influence them, from external forces to intrinsic body mechanics [1][2]. 

Importance of Understanding Biomechanics, Neuromuscular Control, and Musculoskeletal 

Physiology in Human Movement 

Biomechanics 

Biomechanics is the study of the mechanical principles that govern human motion. It combines 

principles of physics with anatomy and kinesiology to analyze the forces acting on the body and 

how they produce movement. Understanding biomechanics is essential for optimizing movement 

efficiency, preventing injury, and enhancing performance in both athletic and everyday activities. 

It also plays a vital role in rehabilitation, helping to identify movement dysfunctions and correct 

postural imbalances [3][4]. 

Neuromuscular Control 

Neuromuscular control refers to the interaction between the nervous system and muscles that 

enables coordinated movement. The central nervous system (CNS) processes sensory feedback 

from the body to initiate and regulate motor output. This includes the control of voluntary 



movements, reflexes, and postural adjustments. Proper neuromuscular control is crucial for 

maintaining balance, stability, and fine motor skills. A lack of effective neuromuscular control 

can result in movement disorders, instability, and increased risk of injury [5][6]. 

Musculoskeletal Physiology 

Musculoskeletal physiology refers to how muscles, bones, and connective tissues function 

together to produce and resist movement. Understanding the physiological mechanisms behind 

muscle contraction, bone adaptation, joint mechanics, and tissue responses to stress and strain is 

fundamental for promoting healthy movement patterns. Knowledge of musculoskeletal 

physiology allows for a deeper understanding of injury prevention, recovery, and rehabilitation 

strategies, as well as the design of exercises that target specific muscle groups or joint structures 

to optimize functional movement [7][8]. 

Why It's Important 

The integration of biomechanics, neuromuscular control, and musculoskeletal physiology 

provides a comprehensive framework for analyzing and improving human movement. This 

understanding is crucial for: 

• Rehabilitation: Developing treatment plans for individuals with movement impairments 

or injuries. 

• Sports Performance: Enhancing athletic performance by optimizing movement 

efficiency and power generation. 

• Injury Prevention: Identifying and correcting faulty movement patterns that predispose 

individuals to injury. 

• Ergonomics: Designing workspaces and tools that minimize strain on the body and 

reduce the risk of musculoskeletal disorders. 



• Aging Populations: Improving functional movement and mobility in older adults, 

enhancing quality of life and independence. 

By exploring the interconnectedness of these three systems, movement science helps to ensure 

that human movement is both efficient and effective, promoting optimal performance and 

minimizing the risk of injury. 
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Biomechanics in Movement Sciences and Manual Therapy 

Biomechanics plays a pivotal role in understanding human movement, particularly in the context 

of manual therapy, where movement dysfunctions are assessed and treated through physical 

intervention. Biomechanics is divided into two primary sub-disciplines: kinematics and kinetics, 

each offering insights into different aspects of human movement. 

Kinematics, the study of motion without regard to the forces that cause it, focuses on parameters 

such as joint angles, displacement, and velocity. In manual therapy, understanding kinematics is 

essential for assessing how joints move relative to one another, identifying any restrictions in 

range of motion, and monitoring improvements during therapy. For instance, measuring changes 

in joint angles during passive or active movements can reveal the effects of manual therapy 

techniques, such as mobilizations, in restoring normal movement patterns. Additionally, the 

analysis of velocity and displacement during motion helps to determine if a patient’s movement 

is fluid or restricted, providing key indicators for diagnosing musculoskeletal disorders (Nordin 

& Frankel, 2012). 

Kinetics, on the other hand, involves the study of forces and moments that produce or resist 

motion, such as muscle forces, gravitational forces, and external forces. In the context of manual 

therapy, kinetics is crucial for understanding how these forces interact to produce or limit 

movement. Manual therapists often apply specific forces to joints or soft tissues to facilitate 

mobility or relieve pain. Understanding the principles of torque (the rotational force) and the 

mechanical advantage of levers helps therapists design effective interventions that maximize 

therapeutic outcomes. For example, during a joint mobilization, the therapist applies a force to a 

joint that creates a moment arm, generating torque to induce movement at the affected joint. 

Furthermore, the analysis of external forces, such as gravity and ground reaction forces, is 



essential when assessing posture, gait, or functional movements, as these forces contribute 

significantly to movement patterns (Kisner & Colby, 2017). 

Biomechanics is also central to various applications in fields like rehabilitation, sports science, 

and ergonomic design. In rehabilitation, manual therapy practitioners use biomechanical 

principles to assess movement dysfunctions, develop treatment plans, and monitor patient 

progress. Techniques like soft tissue manipulation, joint mobilizations, and therapeutic exercises 

are based on biomechanical understanding of the forces acting on the body. In sports science, 

biomechanics is crucial for optimizing athletic performance and preventing injuries by analyzing 

movement efficiency, joint loading, and muscle activation patterns. Manual therapy interventions 

often target specific biomechanical deficiencies, such as poor posture or altered movement 

mechanics, that can lead to overuse injuries. In ergonomics, biomechanics is applied to design 

tools, workspaces, and postures that reduce the risk of musculoskeletal disorders. Manual 

therapy may be used to address the musculoskeletal imbalances caused by poor ergonomic 

conditions, such as repetitive strain injuries in office workers or improper lifting techniques in 

industrial workers (Shumway-Cook & Woollacott, 2017). 

Key concepts from classical mechanics, such as Newton's laws of motion, torque, levers, and 

force vectors, are integral to the practice of biomechanics in manual therapy. Newton's first law 

(the law of inertia) explains how an object in motion will stay in motion unless acted upon by an 

external force. In manual therapy, this principle is applied when mobilizing a joint or soft tissue, 

where therapists must apply the right amount of force to overcome resistance and restore normal 

movement. Newton's second law (force equals mass times acceleration) provides a foundational 

understanding of how forces acting on the body can influence movement. Torque, which is the 

rotational force around a joint, is crucial in manual therapy techniques like joint mobilizations 



and manipulations, where the therapist applies torque to improve joint mobility. The concept of 

levers explains how the body’s bones and muscles work together to produce movement, and 

understanding the mechanical advantage of different lever systems allows therapists to optimize 

their interventions. Finally, force vectors—which represent both the magnitude and direction of 

forces—help manual therapists understand how applied forces influence the body, ensuring that 

forces are directed properly to achieve therapeutic goals without causing harm (Hall, 2014). 

In conclusion, biomechanics provides the scientific foundation for manual therapy, helping 

practitioners understand and manipulate human movement. By analyzing kinematics and 

kinetics, manual therapists can improve functional outcomes, prevent injuries, and ensure that 

treatment interventions are both effective and safe. 
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Neuromuscular Control in Movement Science and Manual Therapy 

Neuromuscular control refers to the process by which the nervous system coordinates and 

regulates muscle activity to produce purposeful movement. In manual therapy, understanding 

neuromuscular control is essential for designing effective interventions to restore proper 

movement patterns, correct dysfunctions, and promote recovery. Neuromuscular control involves 

intricate neural pathways, motor unit activation, feedback and feedforward mechanisms, and 

proprioception, all of which play critical roles in achieving functional movement and stability. 

a. Neural Pathways: CNS Involvement in Motor Control 

The central nervous system (CNS), which includes the brain and spinal cord, is the primary 

control center for motor functions. When the brain processes sensory input, it sends neural 

signals to muscles through descending pathways to initiate movement. These signals travel via 

motor neurons from the CNS to the target muscles, resulting in muscle contraction. Sensory 

feedback from muscles, joints, and skin is sent back to the CNS through ascending pathways, 

informing the brain about the state of the body during movement. This feedback allows for 

continuous adjustments in motor output, ensuring coordinated, efficient, and controlled 

movement (Shumway-Cook & Woollacott, 2017). 

In manual therapy, understanding these neural pathways is essential for assessing dysfunctions 

related to motor control, such as poor coordination, delayed muscle activation, or abnormal 

movement patterns that could result from neurological impairments. Manual therapy techniques, 

such as soft tissue mobilizations or joint mobilizations, can influence the CNS and alter the 

neural pathways involved in movement, potentially restoring proper movement control and 

relieving discomfort (Kisner & Colby, 2017). 

  



b. Motor Units and Muscle Contraction: Role in Motor Control 

A motor unit consists of a motor neuron and all the muscle fibers it innervates. The motor neuron 

transmits an electrical impulse from the CNS to the muscle fibers, causing them to contract. The 

size of the motor unit (i.e., the number of muscle fibers it controls) and its recruitment pattern 

determine the strength and precision of muscle contraction. During voluntary movement, motor 

units are recruited in a specific order, with smaller motor units being activated first, followed by 

larger motor units as the force demand increases (Hall, 2014). 

In manual therapy, the therapist can target specific motor units by manipulating muscles and 

joints. For instance, when addressing muscle weakness or imbalances, manual therapy may aim 

to restore the proper activation pattern of motor units, especially in cases of delayed or inhibited 

muscle function. For example, in patients with chronic low back pain, manual therapy may be 

used to stimulate the proper activation of deep stabilizing muscles like the transversus abdominis 

(TrA), which are often delayed in their response to movement (Hodges & Richardson, 1996). By 

enhancing motor unit activation through targeted techniques, manual therapy can improve 

functional movement and reduce the risk of injury. 
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The Sensorimotor System 

Janda emphasized that joints, muscles, and the nervous system are functionally integrated 

through the sensorimotor system. Although anatomically distinct, the sensory and motor systems 

work as a unified loop: sensory input is processed by the CNS and PNS, which then generates 

motor output, creating continuous feedback. Because of this global interconnectivity, 

dysfunction in one area affects the entire system. 

Panjabi’s model (1992) aligns with Janda’s view, describing spinal stabilization through three 

interconnected subsystems: the skeletal system, the muscular system, and the CNS. Dysfunction 

in any one can lead to normal adaptation, compensatory changes, or injury. 

This chapter first uses a computer analogy to explain how sensory input (software) and 

musculoskeletal structures (hardware) interact. It then explores postural and joint-stabilizing 

mechanisms and discusses the sensorimotor system’s role in joint pathology and its widespread 

effects. 

Sensory Receptors 

Afferent information refers to sensory input into the CNS. Sherrington (1906) first described 

proprioception as the body's sense of position, posture, and movement, even before specific 

receptors were identified. Later, Lephart and Fu (2000) clarified proprioception as the reception 



of mechanical stimuli by peripheral receptors, transmitted to the CNS for processing—

highlighting that proprioception itself is about sensing, not processing or response. 

Afferent signals serve multiple roles: triggering reflexes, shaping voluntary motor responses, and 

integrating feedback and feed-forward mechanisms essential for balance and movement (Holm et 

al., 2002). Cohen and Cohen (1956) introduced the concept of the arthrokinematic reflex, where 

joint receptor input coordinates muscle activity. Proprioceptive input draws from muscle, joint, 

and skin receptors (Grigg 1994). 

Using a computer analogy, sensory receptors—mechanoreceptors, muscular receptors, and 

exteroceptors—act as the hardware delivering vital information to the CNS. 

Mechanoreceptors 

Joint afferents are activated at motion limits and provide critical information on joint position 

(Grigg 1994). Different types of mechanoreceptors, located in specific joint areas, vary in 

stimulation thresholds and responses, each contributing uniquely to proprioception. 

Wyke and Polacek (1975) emphasized that articular mechanoreceptors strongly influence reflex 

control of gait, posture, and respiration. Particularly, type I receptors are key for postural and 

kinesthetic sense. Damage to these receptors from injury or disease disrupts posture, movement 

reflexes, and joint position awareness. 

Muscular Receptors 

Two key muscular receptors contribute to proprioception: muscle spindles and Golgi tendon 

organs (GTOs). 

Muscle spindles, embedded within muscles and aligned parallel to extrafusal fibers, sense 

changes in muscle length and the speed of that change, supporting conscious awareness of limb 

position and movement (Fitzpatrick, Rogers, and McCloskey 1994). 



GTOs, located in tendons and fascial coverings, primarily respond to muscle tension during 

contraction. 

Exteroceptors 

Exteroceptors in the skin detect touch and stretch, contributing to proprioceptive feedback during 

movement (Grigg 1994). 

For instance, skin tension behind the knee signals full extension. 

Other skin receptors like thermoreceptors and nociceptors trigger protective motor responses, 

such as the flexor and crossed extensor reflexes, which rapidly withdraw a limb from harmful 

stimuli. In the flexor reflex, flexors contract and extensors relax on the affected side; in the 

crossed extensor reflex, the opposite limb extends to maintain balance after withdrawal. 

Key Proprioceptive Areas 

Proprioception is crucial for posture, joint stabilization, and motor control, with key input areas 

being the sole of the foot, the sacroiliac (SI) joint, and the cervical spine. 

• Sole of the Foot: Afferent input from the foot affects posture and gait. Cutaneous 

reflexes help maintain upright stance and perceive postural sway, with barefoot 

movement offering better ankle movement discrimination. Altered feedback can disrupt 

gait and muscle activation patterns. 

• Sacroiliac Joint: Proprioception from the SI joint aids posture and gait by transmitting 

forces between the lower body and trunk. Dysfunction in this area, especially in chronic 

low back pain, may stem from proprioceptive issues rather than hypomobility. 

• Cervical Spine: Cervical afferents contribute to postural stability and are involved in 

neck pain. Dysfunction in the cervical spine can lead to balance deficits and is linked to 

primitive reflexes in infants that influence trunk position. 



Proprioceptive information travels through distinct spinal tracts, with conscious proprioception 

traveling via the dorsolateral tracts and unconscious proprioception via the spinocerebellar tract. 

Indirect assessments like joint position sense, reflex latency, and postural stability help evaluate 

proprioception. 

Central Processing 

Motor Control “Software” 

In a computer analogy, our innate movement patterns—primitive reflexes, balance, and righting 

reactions—serve as the operating system, while learned functional movements and daily skills 

run as applications on that platform. Motor control operates across three hierarchical levels, each 

differing in processing speed, type of control, and level of awareness (Table 2.2). 

Level Processing Speed Control Type Awareness 

Spinal Fastest Involuntary Unconscious 

Subcortical Intermediate Automatic Subconscious 

Cortical Slowest Voluntary Conscious 

Spinal Level 

Spinal control depends on rapid, involuntary reflex arcs driven by afferent input from joint and 

muscle receptors. These circuits enforce coordination between agonists and antagonists through 

Sherrington’s law of reciprocal inhibition: when an agonist contracts, its antagonist is reflexively 

relaxed. 

A classic example is the stretch reflex (knee-jerk): tapping the patellar tendon stretches 

quadriceps spindles, sending Ia signals to the spinal cord. There, excitatory interneurons activate 

quadriceps motor neurons while inhibitory interneurons suppress the hamstrings, producing knee 

extension. 



In contrast, the Golgi tendon organ (GTO) mediates the autogenic inhibition reflex. When a 

muscle’s tension becomes excessive, Ib afferents inhibit its own motor neuron and facilitate the 

opposing muscle, causing the over-stretched muscle to relax and preventing injury. 

Subcortical Level 

The subcortical system—encompassing the brainstem, thalamus, hypothalamus, vestibular 

apparatus, and cerebellum—automatically regulates balance, posture, and righting reactions. The 

thalamus acts as a central relay and interpreter of sensory inputs (including temperature via the 

spinothalamic tract), while the vestibular semicircular canals detect head orientation to maintain 

upright stance. The cerebellum integrates spinocerebellar feedback to fine-tune movement 

coordination and equilibrium. Unlike the isolated reflex arcs of the spinal cord, subcortical 

control relies on broad, subconscious activation patterns, with proprioceptive signals ascending 

either through spinocerebellar pathways or directly to the cortex via dorsolateral tracts. 

Cortical Level 

The cortical level governs complex, voluntary movements, enabling conscious motor control. As 

the most recent and delicate part of the CNS, the cortex integrates lower-level sensory inputs and 

is responsible for initiating and modulating movement. Although cortical control is slower and 

more variable, it allows for motor skill improvement through training. 

Key regions of the cortex include the primary motor cortex, which processes proprioceptive 

feedback, the premotor area, which organizes movement, and the supplemental motor area, 

which coordinates muscle groups for complex tasks. 

Motor control relies on both feedback and feed-forward mechanisms. Feedback corrects 

movement post-sensory detection through reflex loops involving mechanoreceptors and muscles 

across joints, such as those in the shoulder, spine, and knee. Cutaneous receptors in the foot also 



contribute to ankle movement. Feed-forward mechanisms, on the other hand, anticipate 

movements, providing postural stability before limb movement, particularly in the neck and 

trunk. Feed-forward action is often measured by EMG onset prior to motion. 

Motor Output 

Motor Output “Hardware” 

• Alpha vs. Gamma Motor Neurons: 

o Alpha neurons carry voluntary commands to extrafusal fibers. 

o Gamma neurons adjust intrafusal spindle tension for length sensitivity (they don’t 

trigger contraction). 

• Motor Units: 

o A single neuron plus its muscle fibers. 

o Large units (many fibers) drive gross, postural movements. 

o Small units (few fibers) enable fine, distal control. 

o Recruitment of Type I (slow-twitch) versus Type II (fast-twitch) fibers is shaped 

by proprioceptive feedback. 

• Signal Integration: 

o Descending commands and afferent feedback (from mechanoreceptors, muscle 

receptors, and exteroceptors) generate facilitatory and inhibitory inputs. 

o Once summed inputs reach threshold, the motor unit fires—or not—per the all-or-

none principle. 

o Reciprocal inhibition ensures that when an agonist unit activates, its antagonist is 

reflexively relaxed. 

• Sensorimotor Components: 



o Mechanoreceptors → Spinal tracts: rapid reflex arcs 

o Muscle receptors → Subcortical circuits: postural and righting responses 

o Exteroceptors → Cortical centers: conscious movement 

o Alpha & Gamma Neurons → Muscle fibers: final common pathway for motor 

output 

• Feedback and Feedforward Mechanisms: Sensory Input and Anticipatory 

Mechanisms 

Feedback and feedforward mechanisms are essential components of neuromuscular control that 

allow the body to adjust its movements in response to sensory input and anticipated movements. 

• Feedback mechanisms involve real-time adjustments based on sensory information from 

various body parts. These adjustments are made through reflexive or voluntary motor 

output and are crucial for maintaining balance, posture, and joint stability. For example, 

when the body encounters a perturbation (such as a sudden shift in weight or a change in 

surface), feedback mechanisms help activate muscles to restore equilibrium and prevent 

injury. In manual therapy, feedback mechanisms are often addressed through 

proprioceptive retraining, where sensory feedback from joints and muscles is used to 

correct dysfunctional movement patterns (Cresswell et al., 2007). 

• Feedforward mechanisms are anticipatory, with the CNS using past experiences and 

sensory input to predict the needs of upcoming movements. For example, when reaching 

for an object, the brain anticipates the amount of force and the muscle activity required to 

complete the task. Feedforward mechanisms help prepare the body for movement by 

activating the appropriate motor units before the actual movement begins, allowing for 

smoother and more efficient execution. In manual therapy, feedforward control is critical 



for interventions aimed at improving postural control and dynamic stability. Dysfunction 

in feedforward mechanisms can lead to abnormal muscle activation, such as delayed 

stabilization during arm or leg movements, which can increase the risk of injury (Cowan 

et al., 2004). 

c. Proprioception and Coordination: Role of Proprioceptors in Sensing Body Position 

Proprioception is the body’s ability to sense its position and movement in space. This is 

facilitated by specialized sensory receptors called proprioceptors, which are located in muscles, 

tendons, and joints. Key proprioceptors include muscle spindles and Golgi tendon organs. 

• Muscle spindles are sensory receptors located within muscles that detect changes in 

muscle length and the rate at which the muscle is stretching. They play a crucial role in 

maintaining muscle tone and facilitating reflexive muscle contraction in response to 

stretch. In manual therapy, muscle spindle sensitivity is important when performing 

stretching or mobilization techniques. By modulating muscle spindle activity, manual 

therapists can influence muscle relaxation or contraction, improving flexibility and joint 

mobility (Shumway-Cook & Woollacott, 2017). 

• Golgi tendon organs, found in tendons, detect changes in muscle tension and help 

prevent muscle damage by inhibiting excessive force generation. When excessive tension 

is detected, Golgi tendon organs trigger a relaxation response, preventing muscle strain or 

injury. Manual therapy interventions, such as deep tissue massage or myofascial release, 

can stimulate Golgi tendon organs to help reduce muscle tension, improve muscle 

relaxation, and restore normal movement patterns (Kisner & Colby, 2017). 

The coordination of movements relies heavily on proprioception, as these sensory inputs inform 

the CNS about body position, enabling precise and synchronized actions. Poor proprioception, 



often resulting from injury or dysfunction in the neuromuscular system, can lead to poor 

coordination and movement dysfunctions. Manual therapy can help restore proprioceptive 

function by stimulating proprioceptors, improving sensory feedback, and enhancing the 

coordination of muscle groups involved in movement (Cresswell et al., 2007). 

In summary, neuromuscular control is fundamental to manual therapy, influencing everything 

from motor unit recruitment to the way the body processes sensory information and anticipates 

movement. By understanding the neural pathways, feedback and feedforward mechanisms, and 

proprioceptive contributions to movement, manual therapy can be tailored to restore optimal 

motor control, enhance functional movement, and reduce the risk of injury. 
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Musculoskeletal Physiology in Movement Science and Manual Therapy 

The musculoskeletal system, comprising muscles, bones, joints, tendons, ligaments, and 

cartilage, is fundamental to human movement and stability. In manual therapy, an understanding 

of musculoskeletal physiology is crucial for assessing movement dysfunctions, restoring optimal 

mobility, and promoting rehabilitation. This understanding extends to muscle function, skeletal 

structure, tissue mechanics, and muscle energy systems—all of which are integral to efficient 

movement and performance. 

Muscle Function: Mechanisms of Muscle Contraction 

Muscle function is central to movement, as muscles generate force to produce motion and 

maintain stability. The sliding filament theory describes the mechanism of muscle contraction at 

the cellular level. It explains how muscle fibers contract through the sliding of thin actin 

filaments over thick myosin filaments within the sarcomere, the functional unit of the muscle 

fiber. When the brain sends a signal via motor neurons, calcium ions are released within the 

muscle, allowing the myosin heads to attach to the actin filaments and pull them toward the 

center of the sarcomere, shortening the muscle (Hughes et al., 2009). 

Muscle fibers can be classified into different types based on their function and endurance. Type I 

fibers are slow-twitch fibers that are more efficient at using oxygen to generate low-intensity, 

long-duration contractions. These fibers are suited for endurance activities like walking and 

prolonged muscle contractions, which are often addressed in manual therapy interventions aimed 

at promoting endurance. Type II fibers are fast-twitch fibers, better equipped for short bursts of 

power and speed, such as sprinting or lifting weights. Both muscle fiber types play roles in 

different therapeutic goals, whether it’s promoting endurance through aerobic activity or 

developing strength and power through anaerobic activities. 



In manual therapy, understanding the specific type of muscle fiber and its function can guide the 

choice of intervention, whether it involves relaxation techniques, strengthening exercises, or 

functional mobilizations to address muscle imbalances and dysfunctions (Kisner & Colby, 2017). 

Skeletal Structure: Role of Bones and Joints in Movement 

The skeletal system provides the framework for the body, supporting movement and protecting 

internal organs. The bones, acting as levers, work together with muscles to generate movement. 

The function of bones is not limited to just providing structure; they also serve as the site for 

muscle attachment and the storage of minerals. Different types of joints allow varying ranges of 

movement, essential for functional mobility. 

• Hinge joints, such as the elbow and knee, allow movement in one plane (flexion and 

extension), which is important for activities like walking, running, and lifting. These 

joints are often targeted in manual therapy interventions that address limitations in range 

of motion or joint stiffness. 

• Ball-and-socket joints, like the shoulder and hip, allow movement in multiple directions, 

including flexion, extension, abduction, adduction, and rotation. These joints are highly 

mobile, and manual therapy techniques such as joint mobilizations or stretching may be 

employed to restore or enhance the range of motion, particularly in cases of injury or 

immobility (Hall, 2014). 

Manual therapy techniques are designed to address joint dysfunction by improving joint 

mobility, stability, and alignment, ensuring optimal interaction between bones, ligaments, and 

muscles during movement. 

 

  



Tissue Mechanics: Tendons, Ligaments, and Cartilage 

The proper function of the musculoskeletal system depends not only on bones and muscles but 

also on the supporting tissues, such as tendons, ligaments, and cartilage. 

• Tendons connect muscles to bones and transmit the force generated by muscle 

contraction to the skeletal system. Tendon injuries, such as tendonitis or tears, can 

significantly impair movement. Manual therapy techniques like soft tissue mobilization 

and myofascial release can help reduce pain, restore flexibility, and promote healing by 

improving blood flow to the affected tendons (Kisner & Colby, 2017). 

• Ligaments connect bones to other bones and play a crucial role in stabilizing joints. 

Ligament injuries, such as sprains, can lead to instability and dysfunction in movement. 

In manual therapy, techniques like joint mobilizations or proprioceptive neuromuscular 

facilitation (PNF) are often used to restore ligament function and promote stability, 

particularly after injury (Shumway-Cook & Woollacott, 2017). 

• Cartilage, including articular cartilage in the joints, provides a smooth surface for bones 

to glide against each other and absorbs shock during movement. Damage to cartilage, 

such as in conditions like osteoarthritis, can lead to pain, inflammation, and decreased 

joint mobility. Manual therapy, including techniques like joint mobilization or soft tissue 

manipulation, can help reduce symptoms and improve joint function by decreasing pain 

and improving the circulation around the affected cartilage. 

Together, these tissues contribute to the stability and mobility of the body, and understanding 

their mechanics is crucial for manual therapists aiming to restore normal movement function, 

especially in individuals recovering from musculoskeletal injuries (Hodges & Richardson, 1996). 

 



Muscle Energy Systems: Aerobic vs Anaerobic Energy Systems 

Muscles rely on various energy systems to support different types of movement, each system 

providing the necessary energy for either endurance or short bursts of high-intensity activity. 

These systems are categorized into aerobic and anaerobic energy systems. 

• Aerobic energy systems rely on oxygen to produce energy through the oxidation of 

carbohydrates and fats. This system is activated during prolonged, lower-intensity 

activities such as walking, jogging, or swimming. The aerobic system is critical for 

endurance athletes and for individuals undergoing rehabilitation, as it allows for sustained 

muscle contraction over extended periods without fatigue (McArdle et al., 2014). 

• Anaerobic energy systems, on the other hand, do not require oxygen and produce 

energy through the breakdown of glycogen or phosphocreatine. The anaerobic system is 

crucial for short bursts of high-intensity activity, such as sprinting or heavy lifting. This 

energy system is important for building strength and power and is often targeted in 

manual therapy interventions aimed at improving muscle performance and recovery 

following intense activity (Kisner & Colby, 2017). 

Manual therapy interventions often consider the muscle energy systems when designing 

rehabilitation programs. For example, individuals recovering from an injury may initially focus 

on aerobic conditioning to improve endurance, followed by anaerobic conditioning to restore 

strength and power, depending on the type of injury and the goals of treatment. 
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