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Biomechanics

The discipline of sports medicine has undergone a significant transformation over the last several

decades, evolving from rudimentary first-aid practices to a highly specialized field rooted in

biomechanical engineering and physiological science. Central to this evolution is the practice of At

hletic Taping and Bracing. As detailed in foundational texts such as David H. Perrin's Athletic

Taping and Bracing, 2nd Edition, these techniques serve as critical interventions for injury

prevention, acute management, and long-term rehabilitation. This guide provides an in-depth

technical analysis of the mechanisms, materials, and methodologies required to master the art and

science of joint stabilization in a high-performance athletic context.

1. Theoretical Framework: The Biomechanics of Joint Support

To understand why we tape or brace, one must first understand the mechanical stressors placed

upon the human musculoskeletal system during athletic activity. Joints are designed to facilitate

movement within specific degrees of freedom. When an external force drives a joint beyond its

physiological range of motion (ROM), soft tissue failure-such as ligamentous sprains or muscular

strains-occurs.

1.1 Mechanical Stabilization vs. Proprioceptive Input

Athletic taping and bracing function through two primary mechanisms: mechanical restriction and

neuromuscular facilitation. Mechanical restriction involves the application of external materials to

limit excessive joint excursion. For instance, a rigid ankle tape job using the closed basketweave

technique physically prevents inversion, thereby protecting the anterior talofibular ligament (ATFL).

Conversely, proprioceptive input refers to the sensory feedback provided by the tape or brace

against the skin. Research suggests that the cutaneous stimulation provided by adhesive tape

enhances an athlete's kinesthetic awareness, allowing the central nervous system to better

anticipate and react to destabilizing forces. This is particularly prevalent in the use of Kinesiology

Tape, which focuses less on rigid immobilization and more on neuro-sensory modulation.

1.2 The Physics of Tensile Strength and Shear Force

The efficacy of a tape application is dependent on the tensile strength of the material. Rigid tapes,

often composed of high-grade cotton with a zinc-oxide adhesive, are designed to withstand

high-velocity shear forces. In contrast, elastic wraps and Kinesio tapes are characterized by their m
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odulus of elasticity, which allows for controlled expansion and contraction during muscle activity.

2. Comparative Analysis: Taping vs. Bracing

A perennial debate in sports medicine is whether to utilize custom-applied adhesive tape or

prefabricated orthotic braces. Both modalities offer distinct advantages and disadvantages

depending on the clinical environment, the specific sport, and the athlete's injury history.
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Feature Athletic Taping (Manual) Orthotic Bracing (Prefabricated)

Customization High; can be contoured to specific

anatomy.

Low; limited to standard sizes (S, M,

L, XL).

Stability Duration Short; loses ~30% of tension after 20

mins of exercise.

High; maintains consistent support

throughout play.

Cost Efficiency Low; high recurring cost of materials. High; one-time purchase for

long-term use.

Application Time High; requires 5-10 minutes per joint. Low; applied in seconds by the

athlete.

Skin Integrity Risk of irritation from adhesives and

friction.

Generally safer; risk of localized

pressure sores.
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2.1 When to Choose Taping

Taping is the preferred modality in acute phases where swelling must be managed or when a

highly specific, non-standard joint restriction is required. It is also favored in sports where the bulk

of a brace would interfere with performance, such as gymnastics or high-level soccer.

2.2 When to Choose Bracing

Bracing is increasingly recommended for chronic instability or long-term injury prevention. Modern

semi-rigid braces, such as those used for prophylactic knee protection in American football, provide

superior resistance to lateral impacts compared to traditional tape jobs.

3. Materials Science in Sports Medicine

The selection of materials is as important as the technique itself. According to David H. Perrin's

2nd edition, a professional kit must account for skin preparation, base layers, and structural layers.

- Pre-wrap (Underwrap): A thin, non-adhesive foam layer used to protect the skin from the harsh

chemical adhesives of rigid tape. It is essential for athletes with sensitive skin or those who

require daily taping.

- Rigid Zinc Oxide Tape: The "gold standard" for joint immobilization. It features high tensile

strength and no elasticity.

- Elastic Adhesive Bandages (EAB): Used for compression or when a joint requires a

combination of support and dynamic movement (e.g., thumb or wrist).

- Kinesiology Tape: A highly elastic acrylic-based tape designed to mimic the weight and

thickness of human skin. It is used primarily for pain modulation and lymphatic drainage rather

than structural support.

- Adhesive Sprays and Removers: Critical for ensuring the tape remains bonded during

perspiration and for the painless removal of the application post-competition.

4. Technical Execution: The Step-by-Step Clinical Workflow

Successful taping requires a systematic approach. Failure to follow the correct procedural

sequence can lead to neurovascular compromise or skin blistering.

4.1 Patient Preparation and Skin Care

1. Inspection: Check the area for open wounds, rashes, or signs of infection.

2. Debridement: If necessary, shave the hair from the area to ensure maximum adhesive contact

and reduce pain during removal.

3. Cleaning: Use isopropyl alcohol to remove oils, sweat, and dirt.
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4. Protection: Apply adhesive spray and place friction pads (lubricated with petroleum jelly) over

high-friction areas like the Achilles tendon or the dorsal aspect of the foot.

4.2 The Closed Basketweave Ankle Technique

The closed basketweave is the most common application in sports medicine for managing lateral

ankle sprains. The technical steps are as follows:

4.3 Anatomical Anchoring

Apply two anchors at the base of the calf muscle (distal to the gastrocnemius musculotendinous

junction). These anchors serve as the foundation for all subsequent strips. Ensure the anchors are

applied with minimal tension to prevent circulatory constriction.

4.4 Stirrups and Horseshoes

Apply three stirrups starting from the medial anchor, passing under the calcaneus, and ending at

the lateral anchor. Interleave these with horseshoes (horizontal strips) that start at the medial

aspect of the foot and wrap around the posterior calcaneus to the lateral aspect. This

"basketweave" creates a multi-directional support lattice.

4.5 The Heel Lock and Figure-Eight

The Heel Lock is the most technically demanding component. It requires a continuous strip of tape

that wraps around the heel at an angle to lock the calcaneus in a neutral position. Following this, a 

Figure-Eight is applied to provide additional support to the anterior portion of the ankle, restricting

excessive plantar flexion.

5. Kinesiology Taping: Advanced Neuromuscular Theory

While traditional taping focuses on immobilization, Kinesiology Taping (KT) operates on the

principle of Space, Direction, and Tension. It is often used in conjunction with corrective

exercises to facilitate better movement patterns.

5.1 The Gate Control Theory

By lifting the skin (creating "convolutions"), KT tape is thought to reduce the pressure on mechano

receptors located beneath the dermis. This provides a stimulus that "competes" with pain signals

traveling to the brain, effectively reducing the perception of discomfort without the use of

pharmacological agents.

5.2 Directional Application

The direction in which the tape is applied (proximal to distal vs. distal to proximal) is theorized to
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either facilitate or inhibit muscle activation. 

6. Troubleshooting and Risk Mitigation

Even the most experienced athletic trainers encounter challenges. Understanding common failure

modes is essential for maintaining athlete safety.

6.1 Common Application Errors

- Windows: Small gaps left between tape strips. These allow skin to pinch through, leading to

painful blisters or "tape cuts."

- Circulatory Constriction: Applying anchors too tightly can lead to distal edema and numbness.

Trainers must always check for capillary refill in the toes or fingers.

- Excessive Tension: Over-tightening stirrups can lead to a loss of essential functional mobility,

potentially causing injury in an adjacent joint (e.g., knee strain due to an over-immobilized

ankle).

6.2 Case Study: The Inversion Ankle Sprain

Consider a collegiate basketball player with a Grade II lateral ankle sprain. In the acute phase

(0-72 hours), the goal is compression and protection. An open basketweave (which leaves the

anterior aspect open for swelling expansion) is used. As the athlete transitions to functional

rehabilitation, the professional shifts to a closed basketweave with a semi-rigid brace for practice.

This multi-layered approach ensures the ligament is never under-protected while allowing for the

gradual re-introduction of stress.

7. Functional Evaluation and Return-to-Play

Taping should never be a standalone solution. It is a component of a broader rehabilitation matrix

. Before an athlete returns to competition with a taped joint, they must pass a functional battery of

tests:

1. Range of Motion (ROM): Does the tape restrict the "danger zone" while allowing functional

movement?

2. Proprioception: Can the athlete maintain a single-leg stance for 30 seconds on an unstable

surface?

3. Sport-Specific Drills: Can the athlete perform cutting, jumping, and sprinting without

mechanical failure of the tape?
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8. The Future of Bracing Technology

The field is moving toward Smart Bracing. Emerging technologies integrate sensors into the fabric

of the brace to monitor joint angles and muscle fatigue in real-time. This data can be transmitted to

coaches and medical staff to predict injury before it occurs. Furthermore, 3D-printed custom

orthotics are becoming more accessible, allowing for a level of anatomical precision that was

previously impossible with off-the-shelf products.

The principles outlined in David Perrin's work remain the foundation of these advancements.

Whether using a simple roll of white athletic tape or a sophisticated carbon-fiber brace, the

objective remains the same: the optimization of human performance through the intelligent

application of external support. A deep understanding of anatomy, biomechanics, and material

properties is what distinguishes a competent practitioner from an expert in the field of athletic

training.

In conclusion, athletic taping and bracing are not merely mechanical tasks but clinical interventions

that require rigorous training and ongoing evaluation. By balancing the need for stability with the

necessity of movement, sports medicine professionals can effectively safeguard athletes against

the inherent risks of high-intensity physical activity. As materials and techniques continue to evolve,

the integration of traditional methods with modern technology will define the next era of injury

prevention and management.

Page 7 of 7


