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Skill Education is a dynamic and evolving field, and ensuring that every learner has
access to quality learning resources is of paramount importance. The absence of
finalised study material should not hinder the educational progress of students in
the schools. To address this need, the PSS Central Institute of Vocational Education
(PSSCIVE) presents this Draft Study Material, a provisional yet comprehensive
resource, designed to support the teaching-learning process until the official study
materials or textbooks are released by the National Council of Educational Research
and Training (NCERT).

This draft study material provides a structured, accessible, and curriculum-aligned
framework for both teachers and students during the interim period. The content
has been carefully developed to ensure continuity in learning and to help students
achieve the prescribed learning outcomes. The content of the draft study material
covers essential concepts, practical competencies, and skill-based knowledge in
accordance with the curriculum and established educational standards.

The primary objective of this material is to sustain the momentum of skill education
and facilitate effective classroom transactions while the finalised textbooks are under
preparation. It serves as a guiding resource that can be adapted and enriched to
meet the diverse learning needs of students.

We express our sincere gratitude to the academicians, educators, subject matter
experts, industry professionals, academic consultants, and all other contributors
whose expertise and valuable insights have made the development of this draft study
material possible.

Teachers are encouraged to use this draft study material as guiding a resource and
to supplement it with additional learning materials, practical activities, and
contextual examples that cater to the unique needs and learning styles of their
students. We welcome constructive feedback and suggestions, particularly from
teachers and practitioners, to further enhance the content and effectiveness of this
study material.

We hope that this draft study material serves as a valuable resource in fostering
knowledge, skills, and employability among learners, while supporting the successful
implementation of skill education programmes across the country.

Deepak Paliwal
Joint Director
PSS Central Institute of Vocational Education
12 October 2026
Bhopal
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Sports Masseur for Class XI is a comprehensive study material designed for learners
seeking to develop foundational knowledge and practical skills in sports massage
therapy. The book provides a holistic understanding of sports massage by
integrating theoretical concepts, practical techniques, safety practices, and
professional ethics. It aims to prepare learners to provide effective, safe, and
professional massage services in athletic, rehabilitation, fitness, and wellness
settings. The study material introduces learners to the principles and applications
of sports massage, with emphasis on understanding the human body, supporting
physical performance, promoting recovery, and contributing to injury prevention. It
also develops awareness of professional responsibilities, client care,
communication, confidentiality, informed consent, and appropriate professional
boundaries. The study material comprises the following three units:

Unit 1 on introduces the fundamentals of
sports massage, highlighting its definition, historical development, and key benefits
for athletes. It explains the essential role in injury prevention, muscle relaxation,
performance enhancement, and recovery. The unit also emphasises professional
ethics, including client confidentiality, informed consent, and maintaining
boundaries, alongside practical applications across sports teams, rehabilitation
centres, and private practice.

Unit 2 on deals with human muscle
anatomy and physiology, providing a detailed understanding of muscle types,
structure, and function. Sessions cover neuromuscular function, muscle fibre
types, energy systems, connective tissues, the lymphatic system, recovery, healing
processes, and age-related changes such as sarcopenia, illustrating the critical role
of massage in supporting performance and overall muscle health.

Unit 3 on covers muscle fatigue,
injuries, and prevention, emphasising the physiological, neuromuscular, and
metabolic causes of fatigue. It provides practical strategies for managing fatigue and
promoting recovery through massage techniques, stretching, strengthening,
hydration, and sleep, while also focusing on injury prevention and correcting muscle
imbalances.

Vinay Swarup Mehrotra

Professor and Head

Curriculum Development and Evaluation Centre

PSS Central Institute of Vocational Education, Bhopal
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Foundation of Sports Massage

Therapy

Unit 1, on Foundation of Sports Massage Therapy introduces the fundamentals
of sports massage therapy and its vital role in sports, fitness, and rehabilitation. It
provides a clear understanding of what sports massage is, its scope, and its
importance in enhancing athletic performance, preventing injuries, and supporting
recovery. This unit consists of the following sessions:

[1] Meaning, Importance and Scope of Sports Massage Therapy explains the
definition, historical background, and key benefits of sports massage for athletes.
It also describes its role in injury prevention, muscle relaxation, and performance
enhancement.

[2] History and Evolution of Sports Massage covers the development of sports
massage from ancient civilisations, including India, Egypt, Greece, and China,
where it supported recovery and physical performance. It also describes the
evolution of sports massage during the 20th century, when it emerged as an
important part of professional sports for preventing and treating injuries.

[3] Responsibilities of a Sports Masseur deals with professional ethics and
responsibilities in sports massage therapy. Key concepts include maintaining
client confidentiality, establishing appropriate professional boundaries, and
obtaining informed consent. It also explains practising within the scope of
professional practice, avoiding dual professional relationships, and managing
conflicts of interest.

[4] Sports Massage Practice in Work Environments explains the practical
application of sports massage in enhancing athletic performance, preventing
injuries, and supporting recovery. It also highlights its use across various
environments including sports teams, rehabilitation centres, and private practices,
and emphasises interdisciplinary collaboration with physiotherapists, athletic
trainers, and chiropractors.

Session 1: Meaning, Importance and Scope of Sports
Massage Therapy

Massage therapy is a manual technique involving the manipulation of the body’s
soft tissues, including muscles, tendons, ligaments, and fascia, to promote
relaxation, improve circulation, relieve tension, reduce pain, and support physical
and emotional well-being. It is practiced globally and is both a traditional and
scientifically supported method for healing and recovery. Massage therapy can be
used for general wellness or targeted therapeutic purposes, including injury
recovery, stress relief, and performance enhancement.
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Massage therapy includes a wide range of techniques and approaches. These can
be broadly categorised based on purpose, pressure, technique, and cultural origin.
Types of massage therapy are commonly classified based on their purpose,
technique, intensity, and cultural origin, making massage therapy a versatile and
widely adaptable approach to physical care and treatment. The person who
performs massage therapy is called a massage therapist. A massage therapist is a
licensed or certified professional trained to perform massage therapy.

1. Sports Massage Therapy

Sports massage therapy is a specialised form of massage that focuses on the
prevention and treatment of sports-related injuries, enhancement of athletic
performance, and support for recovery (Fig. 1.1). It involves the systematic
manipulation of soft tissues such as muscles, tendons, and ligaments to reduce
muscle tension, increase flexibility, promote circulation, and support physical
conditioning.

PRE-EVENT MASSAGE

POST-EVENT MASSAGE

Fig. 1.1: Pre-event, inter-event and post-event sports massage

Sports massage therapy is used before, during, and after physical activity, as well
as during rehabilitation, to help individuals maintain optimal physical function
and overall musculoskeletal health.

2. Sports Massage Therapist and Sports Masseur

The term masseur originates from the French verb masser, meaning ‘to massage ’,
and traditionally refers to a male practitioner who provides massage therapy,
whereas masseuse has traditionally been used to describe a female practitioner.
In contemporary professional practice, however, these gender-specific terms are
used less frequently, with massage therapist being the more widely accepted and
professional designation.

In the field of sports massage, the terms Sports Massage Therapist and Sports

Masseur are sometimes used interchangeably to describe practitioners who provide
massage services to athletes. Nevertheless, distinctions may exist in their
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terminology, professional training, qualifications, scope of practice, and
responsibilities.

A Sports Massage Therapist generally has formal training in massage techniques,
sports-related anatomy and physiology, injury prevention, recovery strategies, and
the application of massage within athletic training and rehabilitation programmes.
In modern sports settings, the term Sports Massage Therapistis generally preferred
because it emphasises professional training, evidence-informed practice, and
integration with the athlete’s overall conditioning, recovery, and rehabilitation
programme.

A sports massage therapist is a modern, widely recognised professional title,
commonly used in clinical and international sports settings. Sports massage
therapists are trained in anatomy, physiology, mechanisms of injury, and
rehabilitation principles. They assess clients, plan treatments, and may be involved
in injury prevention and recovery programmes. They often work independently or
as part of a multidisciplinary healthcare team that includes physiotherapists,
doctors, and sports scientists.

3. Purpose of Sports Masseur

The purpose is to assist athletes in maintaining optimal physical condition by
addressing the stresses and strains that come from intense physical activity. The
essential purposes of sports massage include the following:

i. Enhancing performance: By relieving muscle tension, improving
circulation, and increasing flexibility, sports massage can help athletes
perform at their best.

ii. Preventing injuries: Regular massage can reduce the risk of muscle strain,
ligament injuries, and joint stiffness, allowing athletes to continue
participating without injury.

iii. Post-exercise recovery: After strenuous physical activity, sports massage
aids in reducing muscle soreness and accelerates recovery by improving
blood circulation, which assists in the removal of metabolic by-products.

iv. Rehabilitation: For athletes recovering from injuries, sports massage
therapy can speed up recovery by promoting circulation and improving
flexibility, and by addressing scar tissue or adhesions.

4. Differences Between Sports Massage and Other Types of Massage

Sports massage shares similarities with other types of massage such as relaxation
or Swedish massage. The key points that differentiate them are presented as
follows:

i. Target population: Sports massage is specifically tailored to athletes or

physically active individuals, while other massages are more general and can
be for relaxation or stress relief.
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ii. Purpose and intensity: The purpose of sports massage is to improve athletic
performance, rehabilitate minor injuries, and enhance recovery by focusing
on sports-specific issues and problem areas. Sports massage tends to be
more intense and focused on muscle groups that are engaged during physical
activity, whereas other forms of massage may focus on relaxation, stress
relief, and overall well-being by calming the mind and body. Sports massage
employs firmer, more intense pressure and shorter, targeted strokes, and
stretching to target specific muscle tissues, whereas other forms of massage
utilise smoother, longer, and more flowing strokes. They use gentler pressure
to promote a soothing and calming experience.

iii. Techniques: Sports massage often incorporates techniques such as friction,
compression, and stretching to target muscle groups and improve flexibility,
while Swedish massage is more focused on gentle strokes and pressure to
promote a soothing experience and relaxation.

5. Importance of Sports Massage for Athletes

Sports massage is integral to an athlete's training and recovery regimen for several
reasons:

i. Reduce muscle stiffness and soreness: Sports massage helps to decrease
muscle stiffness and soreness, especially the delayed-onset muscle soreness
that follows intense exercise.

ii. Pre-competition preparation: A pre-event massage can help an athlete’s
body warm up, decrease muscle tension, and mentally prepare for
performance.

iii. Post-competition recovery: After intense activity, sports massage can
speed up recovery by reducing muscle soreness, promoting better circulation,
and relieving any tightness or pain.

iv. Injury prevention: Regular massage helps identify and address muscular
imbalances, overuse, or muscle stiffness, reducing the likelihood of injury.

v. Enhanced performance: By supporting muscle health, enhancing flexibility,
and minimising injury risk, athletes may be able to train more efficiently and
achieve better performance.

6. Contraindications and Precautions in Sports Massage

While sports massage is generally beneficial, there are certain situations in which
it may be contraindicated or should be approached with caution. The
circumstances requiring caution are the following:

i.  Massage should be avoided on areas with recent trauma, such as acute
sprains, fractures, or deep bruises, until the acute phase has resolved.

ii. If an athlete has any skin infection or open wound, massage should be
avoided in that area to prevent the spread of infection.
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iii. Areas with inflammation (e.g., tendinitis or swollen muscles) should be
treated with care, and deep pressure may be too aggressive.

iv. People with conditions like blood clotting disorders, severe cardiovascular
problems, or uncontrolled high blood pressure should avoid sports massage
or consult a qualified healthcare professional before receiving treatment.

v. Pregnant athletes should avoid certain techniques or seek a therapist
specialising in prenatal massage for safety.

7. Scope of Sports Massage Therapy

The scope of sports massage therapy is broad and evolving, covering various
aspects of physical health, sports performance, and rehabilitation. It is not limited
to professional athletes but extends to anyone engaged in physical activity or
demanding work. The key areas within the scope of sports massage therapy include
the following:

i. Injury Prevention: Helps reduce the risk of sports-related injuries by
maintaining muscle flexibility, identifying areas of tightness, and correcting
muscular imbalances.

ii. Performance Enhancement: Supports optimal muscle function, improves
range of motion, and prepares the body for training and competition through
pre-event massage techniques.

iii. Post-Activity Recovery: It aids in faster recovery by reducing muscle
soreness, supporting the removal of metabolic waste, and promoting
relaxation after training or competition.

iv. Rehabilitation Support: Assists in the recovery process of sports injuries
when wused alongside physiotherapy and medical treatment, under
professional guidance.

v. Training and Competition Support: Plays a vital role during sports events,
tournaments, and training camps by offering pre-event, inter-event, and
post-event massage.

vi. Application across Multiple Settings: Sports massage therapists may work
in sports academies, gyms, fitness centres, schools, hospitals, rehabilitation
clinics, and wellness centres, schools, hospitals, rehabilitation clinics,
wellness centres, and with professional and amateur sports teams.

vii. Support for Diverse Populations: It benefits not only athletes but also
recreational players, fitness enthusiasts, and individuals involved in
physically demanding occupations.

viii. Growing Career Opportunities: With increasing awareness of fitness, sports
science, and holistic health, the demand and professional scope of sports
massage therapy continue to expand.

8. Understanding Sports Massage Clients
Understanding sports massage clients is essential for delivering safe, effective, and

goal-oriented massage therapy. The diverse categories of sports massage clients
include the following:
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i. Professional athletes: These are competitive athletes who may require
regular maintenance to improve performance and prevent injury.

ii. Recreational athletes: They are active individuals who may exercise
regularly and need relief from muscle tension or stress (under medical
supervision).

iii. Injury sufferers: People who are recovering from specific injuries, whether
recent or chronic (under medical supervision).

iv. Individuals with muscle-related issues: Individuals who are dealing with
strains, sprains, or other soft-tissue injuries.

9. Overview of Sports Massage Techniques

Sports masseurs use a combination of techniques tailored to the athlete’s needs.
The major techniques applied according to the athlete’s needs include the
following:

i. Effleurage: Long, smooth strokes that are typically used at the beginning
and end of a massage to warm up the muscles and promote relaxation
(Fig. 1.2).

GLIDING STROKE DIRECTION
—> TOWARD THE HEART

Fig. 1.2: Effleurage massage technique

ii. Petrissage: Kneading movements that target deeper muscle layers and help
to reduce muscle tightness. It is typically performed using the hands,
thumbs, or fingers to lift and compress the soft tissues (Fig. 1.3). This
technique helps to increase blood flow, release muscle tension, and improve
lymphatic drainage.
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™. KNEADING

Technique: Using thumbs, palms, and
fingers to roll and knead muscle tissue
in circular or ovef motions.

Purpose: Mobilizes soft tissue, warms
muscle, increases blood flow.

(2. LIFTING

Technique: Gently grasp and lift the
muscle away from underlying structures
using fingers and thumb.

Purpose: Reduces adhesions, stretches
muscle fibers, relieves tightness.

(3. SQUEEZING

Technique: Compress the muscle between
hands using rhythmic squeeze-and-
release motion.

Purpose: Promotes lymphatic drainage,
reduces swelling, releases tight
fascia.

Fig. 1.3: Petrissage massage technique

iii. Friction: Deep, circular movements that help address scar tissue,
adhesions, and promote circulation in areas of tension using the fingers or
thumbs (Fig. 1.4). It targets deeper layers of muscle and connective tissue,
helping to address adhesions, scar tissue, and muscle knots. Friction may

increase blood flow to the affected area, promote healing, and reduce muscle
stiffness.
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Fig. 1.4: Friction massage technique

iv. Compression: It involves the application of pressure to specific areas to
alleviate tension and stimulate blood flow. It involves rhythmic pressing or
compression of muscles using the hands, palms, or fingers. This technique
is usually applied directly onto the muscles without the use of oil or lotion.
It is often used in sports massage before physical activity to stimulate the
muscles and enhance performance, or after activity to aid in recovery and
relaxation.

v. Stretching: Active and passive stretches to improve flexibility, range of
motion, and muscle length. It involves gently lengthening the muscles and
soft tissues to improve flexibility, increase range of motion, and reduce
muscle stiffness. It can be done passively, in which the therapist moves the
client’s body, or actively, where the client participates in the movement.
Stretching helps to enhance muscle function, help to prevent injuries, and
promote relaxation.

vi. Myofascial release: A technique focusing on relieving tension in the fascia
(the connective tissue surrounding muscles), which is often used for chronic
pain.

vii. Trigger point therapy: Focused pressure applied to specific knots’ or tight
areas in muscles to relieve localised pain. It focuses on identifying and
releasing tight, sensitive spots within muscles known as trigger points. These
points can cause pain, stiffness, and discomfort both locally and in other
parts of the body. The therapist applies direct pressure to these areas using
fingers, thumbs, or elbows to help relax the muscle, reduce pain, and improve
mobility (Fig. 1.5).
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Fig. 1.5: Trigger point therapy

Practical Exercise

Activity 1: Demonstration of basic massage strokes used in sports therapy

Material Required:
1. Massage table or comfortable flat surface
2. Massage oil or lotion
3. Towels or sheets for client comfort
4. Visual aids or charts showing massage strokes

Procedure:

e Begin by introducing the key basic massage strokes used in sports therapy.

e Demonstrate each stroke slowly and clearly on a volunteer or a model.
Explain the purpose and effect of each stroke as you perform it.

e Highlight hand positioning, pressure application, and stroke direction
relevant to sports massage.

e Observe closely and ask questions about technique and purpose.

e Repeat demonstrations focusing on common areas such as the calves,
thighs, and back to show practical application.

Activity 2: Hands-on practice applying light massage techniques

Material Required:
1. Massage table or comfortable flat surface
2. Massage oil or lotion
3. Towels or sheets for hygiene and comfort
4. Clean hands and trimmed nails

Procedure:
e Form pairs and begin with a brief review of light techniques like gentle
effleurage and light petrissage.
e Instruct participants to apply massage oil or lotion to their partner’s skin
for smooth gliding.
e Practice light, gentle strokes with appropriate pressure, focusing on
relaxation and warming up muscles.
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e Circulate to provide feedback on hand movements, pressure, and stroke
flow.

e After 10-15 minutes, switch roles and repeat the practice to ensure everyone
experiences both giving and receiving the techniques.

¢ Conclude with a group discussion on sensations felt, challenges faced, and
best practices for light massage application.

Check Your Progress

A. Multiple Choice Questions

1. What is the primary purpose of sports massage therapy?
a) To provide general relaxation
b) To enhance athletic performance and aid recovery
c) To increase the athlete's strength
d) To relieve emotional stress

2.  Which of the following is NOT typically a focus of sports massage therapy?
a) Relaxation
b) Injury rehabilitation
c) Performance enhancement
d) Improving mental clarity

3. What distinguishes sports massage from other types of massage?
a) It is more gentle and soothing
b) It targets specific muscle groups used during physical activity
c) It is only used for stress relief
d) It is focused on the back and neck area

4.  Which of the following techniques is used to release muscle tightness through
kneading?
a) Effleurage
b) Friction
c) Petrissage
d) Trigger point therapy

5.  What is myofascial release mainly used for in sports massage?
a) To improve joint mobility
b) To release tension in the fascia
c) To break down scar tissue
d) To increase flexibility

6. Which client group would benefit most from sports massage to improve
performance and prevent injury?
a) Individuals with chronic conditions
b) Professional athletes
c) Office workers
d) Pregnant women
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7. Which of the following is a contraindication for sports massage?
a) Muscle soreness
b) Skin infection or open wounds
c) General tension relief
d) Low back pain

8. What is the primary benefit of sports massage for post-exercise recovery?
a) Reducing mental stress
b) Alleviating muscle soreness and improving circulation
c) Boosting strength and endurance
d) Relaxing muscles for better sleep

9. Which of the following techniques involves deep circular movements to break
down scar tissue?
a) Effleurage
b) Friction
c) Compression
d) Stretching

10. What should be avoided during sports massage if an athlete is dealing with
an acute injury?
a) Stretching
b) Light effleurage
c) Deep tissue massage
d) Trigger point therapy

B. Fill in the Blanks

1. Sports massage therapy focuses on the needs of to prevent
injuries, aid recovery, and enhance performance.

2. The technique of involves long, smooth strokes to warm up
muscles and promote relaxation.

3. is the massage technique that uses deep circular movements to
break down scar tissue and adhesions.

4. Sports massage improves and joint mobility, helping athletes
perform better.

5. A pre-event sports massage helps reduce muscle and prepares the

athlete mentally and physically for competition.
C. Subjective Questions

1. An athlete complains of muscle tightness and stiffness before an important
competition. Which sports massage techniques would you use, and how
would you apply them to prepare the athlete for performance?

2. A football player develops muscle soreness and tightness after an intense
training session. How would you plan a post-exercise sports massage to
support recovery?
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3. During assessment, an athlete has a recent ankle sprain with swelling and
bruising. Would you perform sports massage on the affected area? Explain
your decision and the precautions you would take.

4. A runner reports a painful, tight area in the calf that feels like a muscle knot.
Which massage technique would you select, and how would you practically
apply it to relieve the athlete’s discomfort?

What have you learned?

After completing this session, you will be able to:

e describe the purpose, benefits, and techniques of massage therapy;

e explain the scope and applications of sports massage in performance,
recovery, and rehabilitation;

e classify different types of sports massage from other forms;

¢ identify the roles of sports massage therapists and masseurs; and

e demonstrate basic sports massage techniques and their applications.

Session 2: History and Evolution of Sports Massage

Sports massage therapy has a long, rich, and diverse history that spans thousands
of years, originating in ancient civilisations and evolving continuously to meet the
needs of modern athletic performance and rehabilitation. In India, massage holds
a deeply rooted cultural significance, closely linked with Ayurveda, the ancient
traditional medical system of the Indian subcontinent. References to massage
practices can be traced back to Vedic literature (around 3000 BCE) and are further
documented in classical Ayurvedic texts such as the Charaka Samhita and
Sushruta Samhita (1500 BCE-500 CE). These texts describe massage as an
essential therapeutic modality believed to restore balance among the body’s doshas
(humours) and promote overall health and healing.

Over time, Indian massage traditions influenced neighbouring regions such as
China, Japan, and Thailand, contributing to the development of broader Asian
bodywork practices. Similarly, ancient civilisations such as Egypt and Greece
adopted massage for healing and enhancing physical performance. These early
practices laid the foundation for what later emerged in the 20th century as the
formally recognised discipline of sports massage, now an integral component of
sports medicine.

1. Origin of Massage Therapy
Massage therapy has a long history, with evidence of massage and related manual
practices appearing in several ancient civilisations. These practices were used for

therapeutic purposes, physical conditioning, relaxation, and general well-being.
Although techniques and explanations varied across cultures, massage was
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commonly associated with the management of physical discomfort, maintenance
of bodily function, and promotion of well-being.

Ancient India: India has a significant historical contribution to the development
of massage through the traditional system of Ayurveda. Ayurvedic literature
describes various forms of therapeutic oil application and manual techniques,
including Abhyanga, a practice involving the application of warm herbal oils with
systematic massage movements. Abhyanga has traditionally been used to promote
relaxation, support physical well-being, maintain skin and tissue health, and
improve general bodily function. Massage was also associated with exercise,
rehabilitation, and preventive health practices in traditional Indian healthcare. The
use of medicinal oils and systematic body massage became an important
component of Ayurvedic practice and continues to influence contemporary
massage traditions.

Ancient China: Massage was an important component of traditional Chinese
medicine. Early Chinese medical texts describe manual techniques used to address
physical discomfort, injuries, and various health conditions. Tui Na, a traditional
Chinese therapeutic massage practice, developed as a structured system involving
techniques such as pressing, kneading, rolling, and manipulation. It was
traditionally used to promote circulation, address musculoskeletal problems, and
support physical well-being.

Ancient Greece: Massage was closely associated with physical training and
athletic preparation. Athletes used various forms of rubbing and manual treatment
to prepare the body for exercise and to support recovery after physical activity.
Hippocrates, the ancient Greek physician, described the therapeutic use of rubbing
and friction and recognised the potential value of manual techniques in the
management of certain physical conditions. Massage subsequently became
increasingly associated with physical conditioning and healthcare in Greek and
Roman societies.

Ancient Egypt: Archaeological and artistic evidence suggests that forms of
massage and manual therapy were practised in ancient Egypt. Massage was
associated with health, physical care, relaxation, and cosmetic practices. Oils and
ointments were commonly used in personal and therapeutic care, and manual
techniques may have been applied to the body for relaxation and skin care.
However, the precise nature and medical application of ancient Egyptian massage
techniques are not fully established from the available historical evidence.

The contributions of India, China, Greece, Egypt, and other ancient cultures
demonstrate that massage developed through diverse healing and physical-care
traditions. Over time, these practices were refined and incorporated into modern
approaches to sports massage, therapeutic massage, rehabilitation, and wellness.
Contemporary massage therapy increasingly combines traditional manual
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techniques with scientific knowledge of anatomy, physiology, biomechanics, and
exercise science.

2. Indian Contribution to the Evolution of Massage

Massage has been an important part of physical preparation, recovery, and injury
management throughout the history of sport. Its development can be traced from
traditional healing practices to modern sports science. India has made a significant
contribution to this evolution through its long-standing traditions of Ayurveda,
Abhyanga, yoga, and traditional physical culture.

In India, the use of massage for maintaining physical health can be traced back
thousands of years. Ayurvedic literature describes Abhyanga, the practice of
applying oil and massaging the body, as a method for promoting physical well-
being, reducing muscular stiffness, and supporting recovery. Traditional Indian
physical culture, particularly wrestling (Kushti), also played an important role.
Wrestlers traditionally used oil massage before and after training. Massage was
associated with maintaining muscle flexibility, relieving fatigue, and preparing the
body for strenuous physical activity. The akhara therefore became an important
setting where exercise, massage, diet, and recovery were closely integrated.

Indian wrestlers developed practical methods of massage based on their training
requirements. Oil massage, stretching, and vigorous rubbing were commonly
incorporated into their routines. Massage was used particularly after demanding
training sessions to help reduce muscular discomfort and promote relaxation.

These practices demonstrate an early understanding of a principle that is central
to modern sports recovery: training must be balanced with adequate recovery.

With the development of organized sports and physical education in India during
the 19th and 20th centuries, massage gradually moved beyond traditional wrestling
and Ayurvedic settings. It became associated with physical training, athletics,
rehabilitation, and sports medicine.

Indian institutions for physical education and sports training increasingly
incorporated massage and other recovery techniques into athlete care. The
influence of Western sports medicine introduced more systematic approaches to
sports massage, injury rehabilitation, anatomy, physiology, and exercise science.

In contemporary India, sports massage is increasingly practiced by trained sports
therapists, physiotherapists, athletic trainers, and sports-medicine professionals.
Modern sports massage combines traditional knowledge with scientific
understanding of:

i) Musculoskeletal anatomy

ii) Muscle fatigue and recovery

iii) Flexibility and mobility
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iv) Soft-tissue techniques

v) Injury rehabilitation

vi) Relaxation and stress management
vii) Athlete preparation and recovery

Modern practitioners therefore distinguish between massage used for pre-event
preparation, post-exercise recovery, rehabilitation, and general relaxation rather
than treating massage as a single technique.

3. Indian Key Figures and Contributors to Sports Massage

India's contribution to the development of massage in sports is rooted in two
complementary traditions. The first is the Ayurvedic tradition of therapeutic and
preventive body care, while the second is the practical tradition of massage within
Indian wrestling and akhara culture. In the modern period, these traditions have
increasingly been studied and incorporated alongside sports medicine,
physiotherapy, rehabilitation, and sports science.

Charaka was a major figure in the classical Ayurvedic tradition and is associated
with the Charaka Samhita, an important text on medicine, health, diet, lifestyle,
prevention, and treatment. His contribution to sports massage was indirect,
through Ayurvedic principles related to physical health, exercise, daily regimen,
body care, and recovery. The tradition also includes Abhyanga (oil massage) as an
important body-care practice. His contributions include the following:

i)  Promoting the importance of physical health and balanced lifestyle.

ii) Emphasizing exercise and appropriate daily routines for maintaining
health.

iii) Contributing to the Ayurvedic understanding of body care and preventive
health.

iv) Providing a traditional foundation for practices such as oil massage
(Abhyanga).

v) Influencing the broader Indian tradition of physical well-being and
therapeutic care.

vi) Contributing to the knowledge base from which later sports-related
massage and recovery practices developed.

Sushruta is traditionally associated with the Sushruta Samhita, one of the major
classical texts of Ayurveda. The work is particularly renowned for its treatment of
surgery, anatomy, medical procedures, and therapeutic care. It forms one of the
principal sources for understanding the development of classical Indian medical
knowledge. The relevance of Sushruta to sports massage lies principally in the
development of systematic knowledge of the human body and therapeutic
management. The classical Ayurvedic tradition associated with Sushruta also
includes massage and oil application as components of health care. His
contribution is best understood as part of the medical foundation of Indian
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therapeutic practice, not as that of a sports-massage practitioner in the modern
sense.

Shyam Sundaracharya is particularly important in relation to traditional Indian
wrestling massage. Anthropological documentation of North Indian wrestling
records principles attributed to him concerning the massage of wrestlers.
According to this account, massage involved several techniques. One principle was
to work along the whole length of a muscle group or limb. Other techniques
included pressure massage and friction massage.

The practice was regarded within the akhara as an important component of
physical preparation and recovery. This is particularly relevant to sports massage
because the techniques described resemble some of the fundamental manual
approaches used in contemporary soft-tissue work, although they arose within a
very different traditional context.

One of the most important Indian contributions came from the collective tradition
of akhara gurus and pahalwans, rather than from one identifiable individual. In
traditional Indian wrestling, massage was incorporated into the training system.
Research on North Indian akharas describes massage as an important exercise,
with specific days sometimes devoted to it.

Wrestlers developed practical knowledge of manipulating muscles, joints, and
tendons, while oil was commonly used during the process. Massage was therefore
integrated with wrestling practice, physical conditioning, diet, rest, and recovery.
This tradition is particularly significant because it demonstrates that Indian
massage was not merely a relaxation practice. Within the wrestling environment,
it formed part of a broader athletic preparation and recovery system.

A more direct connection between Ayurveda and modern sports medicine can be
seen in the work of A. D. Satpute. In his 1989 paper, ‘Ayurveda's Contribution to
Sports Medicine’, Satpute examined how Ayurvedic knowledge could contribute to
the emerging field of sports medicine. He discussed sports medicine in relation to
athlete fitness, physical and mental endurance, fatigue, and sports injuries.
Satpute's contribution is significant because it represents an effort to move beyond
viewing Ayurveda solely as a traditional health system and to examine its potential
relevance to the specific needs of sportspersons.

A particularly important institutional development has taken place through India's
sports-science system. The Sports Authority of India (SAI) now supports
multidisciplinary sports science and medical services, including physiotherapy,
rehabilitation, injury prevention, and sports medicine. Its National Centres of
Excellence include dedicated sports-science departments such as physiology,
biomechanics, nutrition, physiotherapy, psychology, and strength and
conditioning. They also explicitly include massage within sports-medicine training.
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4. Integration of Sports Massage into Contemporary Athletic Training and
Rehabilitation Programmes

Sports massage can be integrated into modern athletic training and rehabilitation
as a supportive intervention alongside exercise, physiotherapy, strength and
conditioning, and recovery strategies.

It should complement and not replace evidence-based rehabilitation. The key areas
of integration are as follows:

i) Pre-Training and Pre-Competition
e Short-duration massage may be used to prepare specific muscle groups.
e It helps promote relaxation and readiness without causing excessive
fatigue.

ii) During Training
e It can be incorporated into recovery sessions, particularly during periods
of high training load.
e It may help manage perceived muscle soreness and stiffness.

iiij Post-Training and Competition
e Itis used as part of a broader recovery programme.
e [t can promote relaxation and improve the athlete's perception of recovery.

iv) Injury Rehabilitation
o Itis applied selectively according to the type and stage of injury.
e It may be combined with therapeutic exercise, stretching, mobility work,
and manual therapy.
e Massage should not be performed directly over acute injuries, open
wounds, fractures, or other contraindicated areas.

v) Return-to-Sport Programme
e Massage can support mobility and comfort while the athlete progressively
returns to sport-specific training.
e The athlete's response should be monitored and treatment modified
accordingly.

Practical Exercise

Activity 1: Timeline creation

Material Required:
1. Chart paper or A4 sheets
2. Markers
3. Tape or glue

Procedure:
e Form small groups.
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e Assign each group a historical period.

e Write 2-3 key events on their sheet.

e Groups place their sheets in order to form a timeline.
e Observe the completed timeline.

Activity 2: Culture- technique matching

Material Required:
1. Cards with culture names
2. Cards with massage technique

Procedure:
e Distribute shuffled cards to groups.

e Match each culture with the correct massage technique.

e Groups share their matches with the class.
Activity 3: Warm-Up vs recovery sorting

Material Required:
1. Printed scenario cards

Procedure:
e Give each group a set of scenario cards.
e Sort them into pre-event, post-event, or rehabilitation.
e Groups briefly explain their choices.

Activity 4: Technique demonstration using objects

Material Required:
1. Sponge
2. Small towel
3. Stress ball

Procedure:
e Use a towel on a sponge to imitate long strokes.
e Squeeze a stress ball to mimic kneading.
e Rub the towel in circles to imitate friction movements.

Activity 5: Create a post-workout routine

Material Required:
1. A4 paper
2. Pens or pencils

Procedure:
e Design a simple post-workout routine on paper.
¢ Include where sports massage would be applied.
e Share routines with the class.
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Check Your Progress

A. Multiple Choice Questions

1. Which traditional Indian practice involves the application of warm herbal
oils with systematic massage movements?
a) Tui Na
b) Abhyanga
c) Kushti
d) Akhara

2. Which ancient Chinese massage practice developed as a structured
therapeutic system?
a) Abhyanga
b) Tui Na
c) Kushti
d) Yoga

3. Who is associated with the classical Ayurvedic text Charaka Samhita?
a) Sushruta
b) Shyam Sundaracharya
c) Charaka
d) A. D. Satpute

4. Which Indian traditional setting integrated massage with exercise, diet, and
recovery?
a) Hospital
b) Akhara
c) School
d) Laboratory

S. During injury rehabilitation, sports massage should not be performed
directly over which of the following?
a) Healthy muscles
b) Open wounds
c) Normal skin
d) Recovered muscles

B. Fill in the Blanks

1. is a traditional Ayurvedic practice involving oil application and
systematic massage movements.

2. was a traditional Chinese therapeutic massage practice involving
techniques such as pressing, kneading, and rolling.

3. Traditional Indian wrestlers, known as , incorporated massage into

their training routines.
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4. is associated with the Sushruta Samhita, a major classical text of
Ayurveda.

S. Sports massage should complement and not replace
rehabilitation.

C. Subjective Questions

1. Describe the origin and historical development of massage therapy in ancient
India, China, Greece, and Egypt.

2. Explain the contribution of Ayurveda and traditional Indian wrestling (Kushti)
to the evolution of sports massage.

3. Discuss the contributions of Charaka, Sushruta, Shyam Sundaracharya, and
A. D. Satpute to Indian massage and sports-related practices.

4. Explain how sports massage can be integrated into pre-training, training,
post-training, and competition recovery programmes.

S. Describe the role of sports massage in injury rehabilitation and return-to-

sport programmes.

What have you learned?

After completing this session, you will be able to:

e describe the origins of massage therapy in ancient civilisations;

e explain the evolution of massage practices from traditional healing to
modern sports massage techniques;

e classify different cultural and historical influences on sports massage; and

e identify key figures and pioneers who shaped the development of sports
massage.

Session 3: Responsibilities of a Sports Masseur

K

A Sports Masseur plays an important supportive role in maintaining athletes
physical condition, performance, and recovery. Their responsibilities go beyond
providing basic massage, as they contribute to muscle preparation, relaxation, and
post-activity recovery in a safe and professional manner. By applying appropriate
massage techniques and following guidance from sports therapists or
physiotherapists, a sports masseur helps athletes manage muscle fatigue, reduce
the risk of injury, and maintain overall muscle health.

1. Roles and Responsibilities of a Sports Masseur
Sports masseurs are responsible for providing targeted soft tissue therapy to
athletes and active individuals. The primary roles and responsibilities of a sports

masseur include the following:

i) Assessing muscular condition and identifying areas of tension or injury.
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iij)  Delivering massages to enhance performance, aid recovery, and prevent

injury.
iii) Collaborating with coaches, physiotherapists, and other healthcare
professionals.
iv) Educating clients on injury prevention, stretching, and self-care techniques.
v)  Keeping accurate treatment records and monitoring client progress.

vi) Understanding the needs, goals, and physical conditions of each client before
beginning therapy.

vii) Designing a personalised massage plan depending on the client’s sport,
injury status, or training stage.

viii) Applying techniques correctly, monitoring client comfort, and adjusting
pressure as needed.

ix) Offering advice on aftercare, such as stretching or hydration, and scheduling
follow-ups.

Importantly, a sports masseur must also observe non-technical responsibilities,
such as hygiene, punctuality, and maintaining clear communication.

2. Importance of Maintaining Client Confidentiality and Boundaries

Client confidentiality is a legal and ethical obligation. It involves safeguarding
personal and medical information shared during treatment, ensuring it is only
disclosed with informed consent or when legally required. Respecting boundaries
like physical, emotional, and professional is equally vital. The key responsibilities
of a sports masseur in maintaining confidentiality and professional boundaries
include the following:

i) Avoid unnecessary physical contact beyond what is required for treatment.

i)  Maintain a professional demeanour, avoiding overly personal conversations.

iii) Ensure treatment spaces offer privacy and comfort.

iv) Failing to uphold these standards can damage client trust and result in
disciplinary or legal action.

3. Key Ethical Issues

While working with clients, a Sports Masseur must follow strict ethical standards
to ensure safety, trust, and professionalism. The key ethical considerations for a
sports masseur include the following:

i) Consent: A sports masseur must obtain informed, voluntary consent before
beginning treatment. This includes explaining the procedure, purpose, and
any potential risks.

ii) Scope of Practice: Practitioners must operate within their training and
qualifications. Diagnosing conditions or offering medical advice outside their
scope is unethical and potentially harmful.
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iii) Dual Relationships: Engaging in relationships (personal, financial, or social)
with clients can impair objectivity and create conflicts of interest. These
should be avoided or carefully managed.

iv) Safety and Hygiene: Following proper hygiene, sanitation, and safety
practices to prevent injury or infection.

v)  Non-Discrimination: Providing equal and fair services to all clients without
bias or prejudice.

vi) Professional Integrity: Acting honestly, avoiding conflicts of interest, and
upholding the standards of the profession at all times.

4. Handling Conflicts of Interest or Inappropriate Requests

Sports Masseurs may encounter situations where their personal interests, or those
of a team or employer, conflict with professional duties. For example:

i) A coach asking a sports masseur to conceal an athlete's injury to allow
continued play.

ii) A client requesting services outside of professional boundaries, such as
inappropriate touch.

In such cases, therapists must prioritise ethical practice, declining the request,
documenting the situation, and reporting to relevant authorities if necessary.

5. Ethical Decision-Making in Common Sports Scenarios
Ethical dilemmas in sports settings may include the following:

i) Treating underage athletes without proper guardian consent.
ii)  Being pressured to speed up recovery timelines unethically.
iii) Balancing loyalty to a team with individual athlete care.

Sports masseurs can effectively manage these challenges by applying a structured
ethical decision-making framework, such as:

i) Identify the problem.

ii)  Consider the ethical principles involved (e.g., autonomy, beneficence, non-
maleficence).

iii) Review relevant guidelines or laws.

iv)  Consult with colleagues or supervisors if unsure.

v)  Decide and document the rationale.

vi) By applying consistent ethical reasoning, therapists protect both clients and
their professional standing.

Professional behaviour in sports massage extends beyond technical skills, it also

involves sound decision-making, a professional appearance, appropriate body
language, and effective communication.
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Practical Exercise

Activity 1: Role-playing ethical dilemmas in sports massage

Material Required:
1. Printed role-play scenario cards (with dilemmas involving consent, dual
relationships, confidentiality, etc.)
2. Notepads and pens
3. Room with space for small group work
4. Ethics guideline handouts

Procedure:

e Form pairs or small groups of 3-4.

e Give each group a different ethical dilemma card (e.g., an athlete requests
treatment without informed consent, or a coach pressures the masseur to
hide an injury).

e Groups act out their scenario, rotating roles between therapist, client,
coach, or observer. Each group should discuss how to respond ethically.

e After the role-play, discuss:

i. Resolution was achieved by implementing...
ii. An alternative action they would consider in the future is...
iii. This scenario raised an ethical issue related to...

e Each group presents a summary of their scenario and resolution to the class

for feedback and reflection.

Activity 2: Case study and discussion on scope of practice and professional
conduct

Material Required:
1. Printed or digital case study handouts (examples involving therapists
working outside their scope, inappropriate relationships, or unprofessional

behaviour)
2. Whiteboard or flip chart
3. Markers

4. Ethics code or regulatory board guidelines

Procedure:
e Form small groups. Give each group a different case study that highlights
ethical issues around practice scope or conduct.
e Instruct groups to read and analyse their case, answering:
i.  What went wrong?
ii. ~ Which ethical principles or rules were violated?
iii.  What would a proper course of action be?
iv.  How could the situation have been avoided?
e Each group presents their case and ethical analysis to the whole class.
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Check Your Progress

A. Multiple Choice Questions

1.  What is the primary role of a Sports Masseur?
a) Diagnose medical conditions
b) Enhance athletic performance and aid recovery
c) Prescribe medications
d) Perform psychological evaluations

2.  Which of the following best defines client confidentiality?
a) Sharing client progress with family members
b) Discussing treatment openly with team members
c) Protecting client information unless consent is given
d) Posting client feedback on social media

3. Informed consent should be obtained
a) After the first session
b) Only from adult clients
c) Before any treatment begins
d) Only if the client asks for it

4, Working outside the scope of practice includes
a) Recommending post-session hydration
b) Teaching basic stretching techniques
c) Diagnosing a serious medical condition
d) Referring a client to a doctor

S. Dual relationships are discouraged because they
a) Promote better communication
b) Can create ethical dilemmas and affect objectivity
c) Are encouraged in small communities
d) Build client loyalty

6. If a client makes an inappropriate request during a session, the therapist
should
a) Comply to avoid conflict
b) Ignore it
c¢) End the session and report the incident
d) Joke about it to ease tension

7. A conflict of interest may occur when
a) The masseur is running late
b) A masseur treats both a coach and an athlete in the same manner
c) A masseur uses gloves during treatment
d) The session takes place in a shared room
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8. Confidentiality may be breached only when
a) The client is not present
b) The therapist deems it appropriate
c¢) Required by law or with client consent
d) The coach insists on knowing the issue

9. Ethical decision-making should be based on
a) Therapist’s personal values alone
b) What the client prefers
c) Professional guidelines and thoughtful reasoning
d) Social media trends

10. A therapist should handle an ethical dilemma by
a) Making a quick decision to avoid delays
b) Asking a friend for advice
c) Consulting a supervisor or a professional code of ethics
d) Ignoring it if it seems minor

B. Fill in the Blanks

1. Sports Masseurs enhance athletic performance, prevent injuries, and
support .

2. Maintaining client is a legal and ethical responsibility of a
therapist.

3. Therapists must operate within their training and qualifications, also known
as their of practice.

4.  Engaging in personal or financial relationships with clients creates
of interest.

S. A good therapist keeps proper documentation and maintains clear

with clients.

C. Subjective Questions

1. Conduct a client consultation, obtain informed consent, and explain the
planned sports massage treatment before beginning the session.
2. A coach asks you not to report an athlete's injury so the athlete can continue

competing. How would you handle this situation while maintaining
professional ethics and athlete safety?

3. A 16-year-old athlete arrives for a sports massage appointment without a
parent or guardian. What steps would you take before providing treatment?

4, A client requests treatment that is beyond your training and qualifications.
How would you respond while remaining within your scope of practice?

5. An athlete wants to return to training despite ongoing pain and signs of

injury. Using an ethical decision-making process, explain how you would
manage the situation and advise the athlete.
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What have you learned?

After completing this session, you will be able to:

e describe the role of a sports masseur in athlete care and recovery;

e identify key responsibilities and professional duties of a sports masseur;

e explain the importance of ethics, confidentiality, and professional
boundaries;

e classify common ethical issues and conflicts of interest in sports massage;

e explain ethical dilemmas and apply appropriate decision-making; and

e demonstrate professional behaviour and ethical practice in sports massage.

Session 4: Sports Massage Practice in Work Environments

Sports massage therapy is an essential part of the modern athletic environment,
contributing not only to performance enhancement but also to injury prevention
and rehabilitation. The role of a sports masseur goes beyond providing physical
relief; it involves understanding the athlete's specific sport, collaborating with other
health professionals, and tailoring treatments to individual needs. Whether
working on the field with elite athletes, in a clinic treating injuries, or in a private
setting promoting general wellness, a sports masseur must be versatile, informed,
and highly skilled.

1. Role of a Sports Masseur in Various Work Environments

A sports masseur performs an important supportive role across a range of work
environments, adapting their skills to meet the specific needs of athletes and
physically active individuals.

In sports academies and training centres, they assist athletes with muscle
preparation, regular maintenance, and recovery during intensive training sessions.
Sports masseurs work in a variety of environments, each with its own demands
and client expectations. The main work environments for sports masseurs include
the following:

i) Sports Teams: Masseurs support athletes during training, competition, and
recovery. They often travel with teams, provide pre-event warm-up massages,
and perform post-event recovery treatments. The role is dynamic and
demanding, requiring effective time management and the ability to quickly
assess individual needs.

ii) Rehabilitation Clinics: Masseurs work closely with injured athletes or
individuals recovering from surgeries. The focus is more clinical, and
treatment often follows a structured rehabilitation plan provided by
physiotherapists or doctors.
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iii) Private Practice: In a private practice setting, a sports masseur works
independently and caters to a diverse group of clients, including professional
athletes, recreational sports participants, fitness enthusiasts, and
individuals seeking relief from muscular tension or stress. This environment
allows greater professional autonomy in scheduling, treatment approaches,
and client relationships.

2. Working with other Healthcare Professionals

Collaboration with other health professionals ensures holistic and safe care for the
client. The main health professionals involved in collaborative care include the
following:

i. Physiotherapists: For injury rehabilitation plans and therapeutic goals.
ii.  Sports Masseur: They might be involved in pain management and muscle
activation.

iii.  Athletic Trainers: These professionals handle conditioning, taping, and on-
field assessments. A massage therapist can support their work by
addressing muscular imbalances and fatigue.

iv.  Chiropractors: They focus on joint alignment and spinal health. Massage
therapy complements chiropractic adjustments by relaxing soft tissue and
enhancing joint mobility.

3. Developing Treatment Plans for Different Athletes and Sports Disciplines

Athletes from different sports have unique physical demands and injury risks. A
sports masseur must consider the following:

i) Type of sport: Endurance sports like running may require focus on lower
limbs and repetitive strain areas; contact sports like rugby may need work
on trauma-prone muscles.

ii) Training cycle: Treatment varies depending on whether the athlete is in pre-
season, mid-competition, or post-season. For example, lighter, stimulating
massages may be used before an event, while deeper recovery work follows
intense exertion.

iii) Individual differences: Body type, injury history, flexibility, and strength
levels all impact the treatment plan.

Each plan should include short- and long-term goals and be adaptable based on
the athlete's response and feedback.

4. Common Sports Injuries

Sports injuries commonly occur due to overuse, improper technique, inadequate
warm-up, or sudden impact during physical activity. The most common sports-
related injuries include the following (Fig. 1.6):
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i) Muscle Strains: Stretching or tearing of muscles due to overuse, fatigue, or
sudden forceful movements.

ii) Ligament Sprains: Injury to ligaments caused by twisting or sudden joint
movement, commonly affecting the ankle, knee, or wrist.
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Fig. 1.6: Common sports injuries

iii) Tendinitis: Inflammation of tendons due to repetitive motion or excessive
load, such as tennis elbow or Achilles tendinitis.

iv)  Shin Splints: Pain along the shinbone caused by repetitive stress, often seen
in runners.

V) Dislocations: Occur when bones are forced out of their normal position,
commonly affecting the shoulder or fingers.

vi) Fractures: Breaks or cracks in bones caused by falls, collisions, or high-
impact activities.

vii) Knee Injuries: Include meniscus tears, ligament injuries such as Anterior
Cruciate Ligament (ACL), Medial Collateral Ligament (MCL), and cartilage
damage.

viii) Shoulder Injuries: Include rotator cuff strains, tears, or inflammation due
to overhead or repetitive movements.

ix) Lower Back Injuries: Muscle spasms or disc-related issues caused by poor
posture or excessive strain.

5. Benefits of Massage

Massage provides multiple physical and mental benefits that support overall health
and performance. It helps improve blood circulation, which enhances oxygen and
nutrient supply to muscles. Massage reduces muscle tension, stiffness, and
soreness, promoting relaxation and flexibility. Massage assists with the following:

i) Improves circulation, venous return, and lymphatic drainage to promote
healing and reduce inflammation.

iij)  Relieves pain by reducing muscle tension and stimulating the nervous
system.
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iiij Breaks down adhesions in muscle fibres and connective tissue.
iv) Improves flexibility and range of motion, which may help prevent re-injury.
v)  Promotes relaxation and psychological recovery after intense effort.

When integrated into a rehabilitation plan, massage therapy may accelerate
recovery and support an athlete's return to spot.

Practical Exercise

Activity 1: Identifying sports massage settings

Material Required:
1. Chart paper or whiteboard

2. Markers
3. Printed scenario cards showing sports team, rehabilitation clinic, private
practice
Procedure:

e Form small groups.

e Give each group a scenario card describing a client or setting.

e Discuss and write key responsibilities of a sports masseur in that setting.
e Each group presents their findings.

e Summarise differences between settings.

Activity 2: Collaborative role play with health professionals

Material Required:
1. Role cards: Physiotherapist

2. Athletic Trainer
3. Chiropractor
4. Sports Masseur
S. Open space
Procedure:

e Form groups with different health professional roles.

e Give a scenario (e.g., an athlete with a sprained ankle).

¢ Role-play a team discussion about how to plan treatment and rehabilitation.

e Discuss importance of communication, respecting roles, and coordinated
care.

Activity 3: Creating a sport-specific massage plan
Material Required:
1. Worksheet template (including- Athlete name, Sport type, Injuries, Massage

Focus Areas, Goals)
2. Pens
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Procedure:

e Provide each student with a fictional athlete profile (e.g., runner, rugby
player, tennis player).

e Students will identify injury-prone areas and massage techniques suitable
for that athlete.

e Fill out the short-term and long-term goals on the worksheet.

e Discuss the variety of treatment approaches based on sport type and
training cycle.

Activity 4: Massage benefits through brainstorm and poster

Material Required:
1. Chart paper
2. Markers
3. Sticky notes

Procedure:
e Students brainstorm benefits of sports massage for circulation, flexibility,
injury recovery, and relaxation.
e Write each benefit on a sticky note.
e Arrange sticky notes on chart paper to create a benefits poster.
e Present poster to the class.

Check Your Progress

A. Multiple Choice Questions

1. In a professional sports team setting, a primary responsibility of a sports
massage therapist is to .
a) Provide surgical treatment for injuries
b) Design fitness training programmes
c) Support athletes before and after competition with massage therapy
d) Manage the team’s diet and nutrition plans

2. Which setting typically involves working with a wide range of clients, from
athletes to general wellness seekers?
a) Hospital emergency room
b) Private practice
c) Sports field side-lines
d) Pharmaceutical clinic

3. Collaboration with physiotherapists is important because they
a) Specialise in diagnosing mental health disorders
b) Prescribe medications for injuries
c) Develop rehabilitation programmes that massage therapy can support
d) Organise sports competitions
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4. A key benefit of working closely with athletic trainers is
a) They can perform surgeries
b) They assist in psychological evaluations
c¢) They provide on-field assessments and conditioning strategies
d) They offer legal advice to athletes

S. When creating a treatment plan, the therapist must consider
a) The athlete’s favourite colour
b) The athlete’s sport-specific demands and training cycle
c) The availability of gym equipment
d) The athlete's dietary preferences only

0. Pre-event massage is typically aimed at
a) Inducing deep muscle relaxation
b) Enhancing performance and warming up muscles
¢) Reducing chronic pain
d) Treating acute injuries

7. An endurance runner is most likely to benefit from massage techniques
focusing on
a) Spinal alignment
b) Lower limb recovery and repetitive strain areas
c) Shoulder joint mobility
d) Arm muscle hypertrophy

8. One of the common goals of massage in sports injury recovery is to
a) Delay the healing process
b) Replace physiotherapy
¢) Reduce muscle tension and improve circulation
d) Eliminate the need for medical check-ups

9.  Which of the following is a common sports injury that massage can help with?
a) High blood pressure
b) Muscle strain
c) Asthma
d) Concussion

10. A sports masseur working within a multidisciplinary team must
a) Avoid communicating with other professionals
b) Always take full control of the client’s care plan
c) Collaborate and communicate clearly to ensure consistent treatment
d) Work independently without external input

B. Subjective Questions

1. A runner recovering from Achilles tendinitis is referred by a physiotherapist.
How would you support the rehabilitation process?
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2. A rugby player has a mild quadriceps strain. How can massage therapy aid
recovery?

3. How would your massage treatment plan differ for a marathon runner and a
rugby player?

4. A basketball player experiences fatigue and muscle soreness after a
tournament. What recovery plan would you recommend?

What have you learned?

After completing this session, you will be able to:

e identify various settings where sports masseurs provide services;

e explain the importance of collaboration with healthcare professionals in
athlete care;

e classify athletes and sports based on their physical demands and injury
risks; and

e explain common sports injuries and the role of massage in recovery and
prevention.

Human Muscle Anatomy and

Physiology

Unit 2 on Human Muscle Anatomy and Physiology describes a foundational
understanding of how muscles are structured and how they function to produce
movement and support the body. It introduces the basic principles of the muscular
system, explaining how muscles work in coordination with the skeletal, nervous,
and circulatory systems to enable physical activity and maintain posture. This unit
covers the following sessions:

[1] Introduction to Muscle Anatomy and Physiology explains the fundamental
principles of muscle anatomy and physiology. It covers the three major types of
muscle tissue (skeletal, cardiac, and smooth) and explores their roles in movement,
posture, and body stability. It also introduces neuromuscular function and the
sympathetic nervous system, providing a foundation for understanding physical
performance, recovery, and the application of effective therapeutic interventions.

[2] Muscle Structure and Composition explains the structure and function of
skeletal muscles, emphasising their organisation from muscle fibres to
sarcomeres. It highlights the roles of connective tissues such as fascia, tendons,
and ligaments in supporting movement. It also covers different muscle fibre types
(slow-twitch and fast-twitch), their energy systems, and how they relate to athletic
performance.

[3] Lymphatic System and Factors Influencing Muscle Growth and Recovery

covers the lymphatic system, its role in fluid balance and immunity, and the
technique of Manual Lymph Drainage (MLD). It explains factors influencing muscle
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recovery, stages of muscle healing, and how ageing leads to sarcopenia. It also
highlights the importance of massage therapy in improving circulation, reducing
stiffness, and supporting overall muscle health.

Session 1: Introduction to Muscle Anatomy and Physiology

Muscle anatomy and physiology focus on the structure of muscles and the
processes that enable them to function. Muscles are specialised tissues that
produce movement, maintain posture, stabilise joints, and generate the force
required for physical activities. Muscle anatomy and physiology form the
foundation of effective sports massage practice. For a sports masseur,
understanding how muscles are structured and how they function is essential to
applying massage techniques safely and effectively. Muscles are responsible for
movement, posture, stability, and the generation of force during physical activity,
making them central to athletic performance and recovery.

1. Muscle Physiology

Muscle physiology is the study of muscle function, including contraction, force
generation, and adaptation to exercise, fatigue, and injury. It examines the
biological and chemical processes within muscle fibres and their interaction with
the nervous and energy systems. Understanding muscle physiology is vital for the
following:

i) Injury prevention and rehabilitation: It helps identify weak or imbalanced
muscles, allowing targeted exercises to reduce injury risk and guide safe
recovery strategies.

ii) Performance enhancement: Knowledge of force generation and endurance
can help optimise training through resistance exercises, rest periods, and
periodisation.

iiiy Massage therapy: It allows therapists to tailor interventions, improving
blood flow, reducing tension, and aiding recovery after intense activity or

injury.
2. Types of Muscle Tissue

The three types of muscle tissue based on their structure and function are the
following (Fig. 2.1):
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Fig. 2.1: Classification of muscles
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i) Cardiac Muscle: Cardiac muscle is found only in the heart. It is an
involuntary muscle that contracts rhythmically to pump blood throughout
the body. It works continuously and is not involved in massage practices. It
operates under involuntary control, meaning it contracts automatically
without conscious effort. Structurally, it is striated and contains intercalated
discs, which help coordinate and synchronise heartbeats. The primary
function of cardiac muscle is to pump blood efficiently throughout the body.

ii) Skeletal Muscle: Skeletal muscles are voluntary muscles attached to bones
by tendons. They are responsible for body movement, posture, and physical
activities such as walking, running, and sports performance. These muscles
can be consciously controlled and are the primary focus in sports massage
therapy. Skeletal muscles are under voluntary control and enable voluntary
movements of body parts such as the arms and legs. They have a striated
appearance due to the organised arrangement of muscle fibres and are
attached to bones by tendons. These muscles are responsible for body
movement, maintaining posture, and producing heat during activity.
Common examples of skeletal muscles include the biceps, quadriceps, and
hamstrings (Fig. 2.2).

iiiy Smooth Muscle: Smooth muscles are involuntary muscles found in the walls
of internal organs such as the stomach, intestines, blood vessels, and
bladder. They control movements like digestion and blood flow and function
without conscious control.

SKELETAL MUSCLES SMOOTH MUSCLES CARDIAC MUSCLES

ey

DICEPS TRICEPS DEITOIDS STOMACH INTESTINES HEART

Fig. 2.2: Position of the muscles in human body

Smooth muscle is found in the walls of internal organs such as the intestines,
blood vessels, and bladder. It is under involuntary control and is non-striated in
appearance. Smooth muscle functions to move food through the digestive tract and
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regulate the diameter of blood vessels, supporting essential processes like digestion
and circulation. Understanding these types helps practitioners adapt treatments
to the specific muscle tissue involved.

3. Role of Muscles in Movement, Stability, and Posture

The key roles of muscles in movement, stability, and posture are described in the
following:

i) Movement: Skeletal muscles contract to move bones and joints, working
with the nervous system. Agonist and antagonist muscles coordinate to
produce smooth, controlled movements.

ii) Stability: Muscles stabilise joints, protecting ligaments and bones. Core
muscles, for example, stabilise the spine during activity.

iiiy Posture: Continuous low-level contraction of postural muscles maintains
alignment and balance, reducing fatigue and stress on the spine. Weak or
imbalanced muscles can lead to poor movement mechanics, injury risk, and
postural issues. Corrective exercises, stretching, and strengthening restore
balance and function.

4. Neuromuscular Function and Motor Units
Neuromuscular function refers to the communication and interaction between the

nervous system and skeletal muscles. The main processes involved in muscle—
nervous system communication are as follows (Fig. 2.3):

i) A motor unit consists of a single motor neuron and all the muscle fibres it
innervates.
ii) Nerve impulses transmitted from the brain and spinal cord activate motor

neurons, which stimulate muscle fibres to contract.

iiijy ~ Small motor units are primarily involved in precise and fine movements, such
as movements of the fingers and eyes, whereas larger motor units contribute
to more powerful movements, such as those performed by the muscles of the
legs.
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Fig. 2.3: Neuromuscular function and motor units
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iv)  Proper neuromuscular function is essential for muscle coordination,
movement control, reflex responses, strength, balance, and physical
performance.

Role of Massage Therapy

Massage therapy may support neuromuscular function by helping to reduce
muscle tension, promote relaxation, improve local circulation, and support
recovery. It should be considered a complementary approach rather than a
substitute for appropriate medical or physiotherapeutic management of
neuromuscular disorders.

5. Energy Systems used by Muscles

Energy systems allow muscles to adapt to a wide range of physical demands,
providing immediate bursts of power, supporting short-term high-intensity work,
and sustaining long-duration activity. The primary energy systems involved in
physical activity are the following:

i) Adenosine Triphosphate-Phosphocreatine (ATP-PC) System: The ATP-PC
system, also known as the phosphagen system, provides immediate energy
for very short-duration, high-intensity activities. It primarily uses stored ATP
and phosphocreatine (PC) in the muscles to rapidly regenerate ATP. This
anaerobic energy system does not require oxygen and is predominantly
involved in activities lasting approximately 0-10 seconds, such as sprinting,
jumping, throwing, and heavy resistance exercises.

ii) Anaerobic Glycolysis (Lactic Acid System): This system breaks down
glucose without oxygen to provide energy for activities lasting 10 seconds to
2 minutes. It produces lactate, which is associated with high-intensity
exercise and does not itself directly cause fatigue. Typical examples are a
400-meter sprint or high-intensity interval exercises.

iiij ~ Aerobic (Oxidative) System: The aerobic system uses oxygen to generate
ATP from carbohydrates, fats, or sometimes protein. It supports longer-
duration, lower-intensity activities lasting more than 2 minutes, such as
long-distance running or cycling.

All systems work together during physical activity, with one dominant depending
on the task. Understanding energy systems helps trainers and masseurs design
effective, sport-specific recovery and performance programmes.

Activity 1: Observation of palpation of major muscle groups

Material Required:
1. Anatomical charts or muscle diagrams
2. Massage table or yoga mats
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3. Partner or classmate for palpation
4. Hand sanitiser or gloves

Procedure:
e Form pairs and by using visual aids, identify major muscle groups (e.g.,
biceps, quadriceps, deltoids).
e Take turns palpating the muscles on a relaxed partner.
e Discuss the location, texture, and function of each muscle.

Activity 2: Simple movement analysis — identifying active muscles

Material Required:
1. Exercise mats
2. List of basic exercises (e.g., squats, push-ups, bicep curls)
3. Pen and worksheet or notebook

Procedure:
e Teacher will demonstrate each basic movement.
e Students will perform or observe the movement.
e Students will identify which muscles are contracting during the action.
e Students will note whether the contraction is primary (agonist) or
supporting (synergist/stabiliser).

Activity 3: Muscle tissue identification and comparison

Materials Needed:
e Chart paper
e Coloured pens
e Muscle diagrams or models
e Scissors
o Glue

Procedure:
e Form three groups, assigned each a muscle type: skeletal, cardiac, or
smooth.
e Each group creates a poster showing:
i. Structure (with labelled diagram)
ii. Location in the body
iii. Function
iv. Voluntary or involuntary
e Groups present their posters to the class.
e As a follow-up, have groups complete a comparison table highlighting
similarities and differences among the three types.
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Check Your Progress

A. Multiple Choice Questions

1. Which type of muscle tissue is under voluntary control?
a) Cardiac muscle
b) Smooth muscle
c) Skeletal muscle
d) Involuntary muscle

2. Cardiac muscle is found only in the
a) Lungs
b) Heart

c) Blood vessels
d) Diaphragm

3. Smooth muscle is primarily found in
a) Joints
b) Skin
c) Organs and blood vessels
d) Bones
4.  The basic functional unit of a muscle that includes a motor neuron and the

muscle fibres it controls is called a,
a) Muscle spindle

b) Reflex arc

c) Motor unit

d) Synapse

S.  Which of the following muscle types is striated and involuntary?
a) Skeletal muscle
b) Cardiac muscle
c¢) Smooth muscle
d) Visceral muscle

6. The ATP-PC system primarily provides energy for activities lasting .
a) More than 10 minutes
b) 2-5 minutes
c) 10 seconds or less
d) 30-60 minutes

7. Which energy system is used during long-duration, low-intensity activities?
a) Anaerobic glycolysis
b) ATP-PC system
c) Aerobic metabolism
d) Lactic acid system
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8.  The role of skeletal muscles in posture is mainly to
a) Increase blood flow
b) Aid digestion
c¢) Maintain body alignment and balance
d) Control involuntary actions

9. Neuromuscular function involves communication between
a) Lungs and muscles
b) Bones and joints
c) Nerves and muscles
d) Ligaments and tendons

10. Which energy system produces lactic acid as a by-product?
a) Aerobic system
b) ATP-PC system
c) Anaerobic glycolysis
d) Phosphocreatine system

B. Match the Column

Column A Column B
1. Skeletal muscle | a. Involuntary, non-striated, found in organs

2. Cardiac muscle | b. Striated, voluntary, moves bones

3. Smooth muscle | c. Requires oxygen, long-duration activity
4. ATP-PC system | d. Found only in the heart, has intercalated discs
S. Aerobic system | e. No oxygen needed, short burst energy

C. Subject Questions

1. A sprinter complains of tight hamstrings after training. Which type of muscle
is affected, and how can sports massage help?

2. A client has poor posture due to weak core muscles. How would you address
this issue as a sports masseur?

3. A tennis player experiences muscle fatigue during a long match. Which
energy system is mainly being used, and what recovery advice would you
provide?

4. A basketball player shows poor coordination after an injury. How does
neuromuscular function influence recovery and performance?

What have you learned?

After completing this session, you will be able to:

e describe the structure and function of muscles in movement, posture, and
stability;

Draft Study Material — Sports Masseur (Class XI) Page | 39



e classify the three types of muscle tissue and identify their key
characteristics;

e explain the importance of muscle physiology in sports massage practice;

¢ identify the role of skeletal muscles in athletic performance and recovery;

e explain neuromuscular function and the concept of motor units in muscle
contraction; and

e demonstrate an understanding of how muscle anatomy and physiology
support safe and effective sports massage.

Session 2: Muscle Structure and Composition

Skeletal muscles are fundamental to physical therapy, sports performance, and
overall fitness. They function as part of a complex system involving nerves,
connective tissues, and blood circulation.

The arrangement of muscle fibres and their interaction with nerves determine
strength, speed, and endurance. Understanding muscle structure, fibre types, and
the role of the nervous and circulatory systems is essential for designing effective
therapy, training programmes, and recovery strategies.

1. Structure of Skeletal Muscle

Skeletal muscles have a hierarchical organisation that allows coordinated
movement, strength, and flexibility (Fig. 2.4). Each muscle is organised into layers:

i) Muscle: It is encased in a connective tissue sheath called the epimysium and
composed of bundles called fascicles.
ii) Fascicles: Bundles of muscle fibres wrapped in perimysium.

iiif Muscle fibres (cells): Long, cylindrical, multinucleated cells encased in
sarcolemma and endomysium.

iv)  Myofibrils: Thread-like structures within fibres containing sarcomeres, the
smallest contractile units.

v) Sarcomeres: Made of actin and myosin filaments; they shorten to produce
muscle contraction.
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Fig. 2.4: Hierarchical structure of skeletal muscle
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Function of Connective Tissues

Connective tissues provide support, stability, and structural integrity to muscles
and other body structures, facilitating smooth and coordinated movement while
helping to protect underlying tissues. These are as follows:

i) Fascia: A network of connective tissue that surrounds, separates, and supports
muscles and other structures. It helps reduce friction between tissues and provides
pathways for nerves and blood vessels.

ii) Tendons: Strong bands of connective tissue that connect muscles to bones.
They transmit the force generated by muscle contraction to bones, enabling
movement.

iii) Ligaments: Strong connective tissues that connect bone to bone. They help
stabilise joints, guide movement, and limit excessive or abnormal motion.

These tissues collectively maintain posture, absorb impact, and allow efficient
mechanics during physical activity.

2. Types of Muscle Fibres

Muscle fibres vary in function and energy utilisation, which affects performance
and endurance (Fig. 2.5):

i) Type I (Slow-Twitch): Fatigue-resistant, rely on aerobic metabolism, which
is ideal for endurance activities such as long-distance running.

ii) Type Ila (Fast-Twitch, Moderate Endurance): Contract faster, use both
aerobic and anaerobic energy; suited for middle-distance activities like 400m
sprints.

iiij Type IIb (Fast-Twitch, High Power): Generate explosive power, fatigue
quickly, rely on anaerobic metabolism; ideal for short, high-intensity
movements such as sprinting or heavy lifting.
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Fig. 2.5: Types of muscle fibres
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Athletes may train specific fibre types depending on the requirements of their
sport.

3. Classification Based on Fibre Arrangement

The orientation of muscle fibres influences the force produced and the range of
motion (Fig. 2.6):

i) Parallel Fibres: Fibres run along the line of pull; high range of motion, lower
force. Examples: Strap-like (Sartorius), Fusiform (Biceps brachii).
ii) Oblique Fibres: Fibres arranged at an angle; lower range of motion, higher

force. Examples: Unipennate (Flexor pollicis longus), Multipennate (Deltoid).
iiij Convergent Fibres: Fibres converge at a single insertion point, e.g.,
Temporalis.
iv)  Circular Fibres: Surround an opening, e.g., Orbicularis oris.

(1] Parallel Oblique
= W2
Convergent (4] Circular
ve00

Convergent Focused Force Circular Sphincter Action

Fig. 2.6: Muscle fibre arrangement

4. Role of the Nervous System in Muscle Contraction

Muscle movement is controlled by motor neurons that transmit impulses from the
brain and spinal cord. The role of nervous system in muscle contraction are as
follows:

o Signals from motor neurons stimulate muscle fibres to contract.

e The number and frequency of signals determine muscle strength, coordination,
and precision.

e Voluntary contraction is impossible without proper nervous input.

5. Neuromuscular Junction and Sliding Filament Theory

Muscle contraction occurs via a well-coordinated mechanism which is given below:
i) Neuromuscular Junction (NMJ): A motor neuron releases acetylcholine,
triggering a muscle fibre contraction.
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ii) Sliding Filament Theory: Actin filaments slide past myosin filaments within
sarcomeres. Calcium ions trigger myosin cross-bridge formation, and ATP
powers the repeated attachment and detachment of myosin heads,
shortening the sarcomere and producing contraction.

This process explains all voluntary muscle movement and is crucial for
understanding how massage and exercise can influence muscle performance.

6. Importance of Blood Supply and Oxygen Delivery

Blood supply and oxygen delivery play a vital role in muscle health, performance,
and recovery, making these especially important for sports masseurs to
understand. Muscles require a constant supply of oxygen and nutrients to produce
energy for contraction during physical activity. Adequate blood flow also helps in
removing metabolic waste products such as carbon dioxide and lactic acid which
build up during exercise and contribute to muscle fatigue and soreness. Muscles
depend on an adequate supply of oxygen and nutrients to function effectively,
which are as follows:

i. Oxygen delivered by blood supports aerobic energy production.
ii. Blood removes metabolic waste, such as carbon dioxide and lactic acid.
iii. During exercise, blood flow increases to meet energy demands, enhancing
performance, endurance, and recovery.

Poor circulation can lead to fatigue, cramps, and injury, which highlights the
importance of a healthy cardiovascular system in supporting muscle function.

Practical Exercise

Activity 1: Muscle hierarchy model

Material Required:
1. Clay or playdough in different colours
2. Toothpicks, labels

Procedure:
e Divide clay into layers representing Muscle — Fascicle — Fibre — Myofibril
— Sarcomere.
o Use toothpicks to show connective tissue (epimysium, perimysium,
endomysium).
e Label each layer.
o Discuss how structure relates to function.

Activity 2: Fibre type reaction test

Material Required:
1. Stopwatch
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2. Open space for running or jumping

Procedure:
e Students perform two short tests:
i. Sprint 10 meters (fast-twitch activation)
ii. Run slowly for 2 minutes (slow-twitch activation)
e Record perceived fatigue after each test.
e Discuss which fibres are dominant for different activities.

Activity 3: Muscle contraction with rubber bands

Material Required:
1. Rubber bands
2. Small weights or clips
3. Cardboard

Procedure:
e Attach rubber bands between two points on cardboard to represent a
muscle.

o Pull bands to simulate contraction.

e Add small weights to represent resistance.

e Show how shortening of ‘muscle’ moves load, linking to sarcomere
contraction.

Activity 4: Posture and muscle stability observation

Material Required:
1. Chair or wall
2. Mirror

Procedure:
e Students sit and stand while maintaining proper posture.
e Observe which muscles activate to stabilise spine and joints.
e Discuss importance of postural muscles for movement and injury
prevention.

Activity 5: Simulating nervous system signals and neuromuscular coordination

Procedure:
e Form small groups. One student acts as ‘brain’, another as ‘motor neuron’,
and others as ‘muscle fibres’.
e ‘Brain’ sends a signal (hand signal or word) to ‘neuron’, which passes it to
fibres’.
o ‘Fibres’ contract (raise arms or legs) to perform a simple task.
e Demonstrates neuromuscular communication and coordination.
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Check Your Progress

A. Multiple Choice Questions

1. Which part of a muscle fibre contains actin and myosin filaments responsible
for contraction?
a) Fascicle
b) Sarcomere
c) Myofibril
d) Endomysium

2.  Which connective tissue surrounds individual muscle fibres?
a) Epimysium
b) Perimysium
c) Endomysium
d) Fascia

3. Type Illa muscle fibres are best suited for which type of activity?
a) Sprinting
b) Long-distance running
c) Middle-distance running
d) Low-intensity stretching

4.  Which energy system produces ATP using oxygen for long-duration, low-
intensity activity?
a) ATP-PC system
b) Anaerobic glycolysis
c) Aerobic (oxidative) system
d) Creatine phosphate system

5. The neurotransmitter released at the neuromuscular junction to trigger
muscle contraction is
a) Dopamine
b) Acetylcholine
c) Serotonin
d) Adrenaline

B. Fill in the Blanks

1. are bundles of muscle fibre within a muscle.

2 The motor unit consists of a motor neuron and all the it controls.

3. Calcium ions trigger contraction by enabling to bind to actin
filaments.

4. Fast-twitch Type IIb fibres are designed for and fatigue quickly.

S. Blood delivers and nutrients to active muscles while removing waste
products.

Draft Study Material — Sports Masseur (Class XI) Page | 45



C. Subjective Questions

1. A marathon runner performs well over long distances. Which muscle fibre
type is most dominant in their muscles?

2. A weightlifter needs explosive power for lifting. Which muscle fibre type would
be most beneficial?

3. A patient has a torn tendon. How would this injury affect movement?
4. During exercise, why is increased blood flow important for working muscles?
5.  Anerve injury prevents signals from reaching a muscle. How would this affect

muscle contraction?

What have you learned?

After completing this session, you will be able to:

e describe the structure and organisation of skeletal muscles;

o identify the roles of connective tissues in muscle support and movement;

e classify muscle fibre types and relate them to performance and endurance.

o classify skeletal muscles based on fibre arrangement and function; and

e explain the role of the nervous system and neuromuscular junction in
muscle contraction.

Session 3: Lymphatic System and Factors Influencing

Muscle Growth and Recovery

The lymphatic system is a complex network of thin vessels and nodes distributed
throughout the body (Fig. 2.7). It is responsible for collecting excess interstitial
fluid, filtering it, and returning it to the bloodstream. As a central component of
the immune system, it plays an essential role in defending the body against
infections and maintaining internal fluid balance.
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Fig. 2.7: Lymphatic system
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Major clusters of lymph nodes are located in the cervical (neck), axillary
(underarm), and inguinal (groin) regions.

1. Lymphatic Drainage Massage

Lymphatic drainage massage is a gentle therapeutic technique commonly utilised
by sports massage therapists to reduce inflammation and support the removal of
metabolic waste. Manual Lymph Drainage (MLD) involves light, rhythmic skin
stretching that facilitates the movement of lymph fluid from congested or swollen
areas toward regions where lymph nodes are functioning optimally (Fig. 2.8). This
technique stimulates the intrinsic contraction of lymphatic vessels, enhancing
lymph transport and promoting tissue recovery. Self-massage can be performed
by following these steps:

i) Apply light pressure using relaxed hands. The movement should gently
stretch the skin without engaging the underlying muscles.

ii) Use the flat surfaces of your hands rather than fingertips to maximise skin
contact and stimulate superficial lymphatic vessels.

iii) Direct massage strokes toward body regions unaffected by cancer or lymph
node removal.

iv) Ensure a comfortable position-sitting, standing, or lying down to promote

relaxation and effective technique.
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Fig. 2.8: Manual lymph drainage
2. Functions of the Lymphatic System
The following are several essential functions performed by the lymphatic system:
i) Fluid balance: Lymphatic vessels collect excess interstitial fluid from the tissues

and return it to the bloodstream, helping maintain normal fluid balance and
prevent tissue swelling.
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ii) Fat absorption: Specialised lymphatic capillaries called lacteals, located within
the villi of the small intestine, absorb dietary fats and other lipid-soluble nutrients.
These substances are transported through the lymphatic system before entering
the bloodstream.

iii) Immune defence: Lymphatic tissues and organs contain lymphocytes,
macrophages, and other immune cells that identify and help eliminate pathogens
and abnormal cells, contributing to the body’s immune response and protection
against disease.

3. Factors Affecting Muscle Recovery

Optimal muscle recovery is influenced by several interconnected physiological
factors:

i) Nutrition: Adequate protein intake supports muscle protein synthesis, repair,
and adaptation, while carbohydrates help replenish muscle glycogen stores.
Essential vitamins and minerals also contribute to energy metabolism, antioxidant
defence, and tissue repair.

ii) Hydration: Maintaining adequate fluid and electrolyte balance supports normal
muscle function, thermoregulation, and metabolic processes. Proper hydration
may also help reduce exercise-related fatigue and maintain physical performance.

iii) Rest and Sleep: Adequate rest and quality sleep are essential for muscle
recovery, tissue repair, physiological adaptation, and performance. Insufficient
recovery may impair muscle function and increase the risk of fatigue and overuse
injuries.

iv) Massage Therapy: Sports massage techniques, including soft-tissue
manipulation and Manual Lymphatic Drainage (MLD), may help reduce perceived
muscle soreness and stiffness and support relaxation and recovery. However,
massage should be considered a complementary recovery strategy rather than a
primary method for removing metabolic by-products such as lactate.

Collectively, these elements optimise muscle repair, support athletic performance,
and help prevent injury.

4. Healing Process of Muscle Injuries

Muscle strains occur when muscle fibres or the muscle-tendon unit are subjected
to excessive tensile stress, resulting in overstretching or tearing. The severity of a
strain can range from minor microscopic damage to a partial or complete tear. The
healing and rehabilitation process generally involves the following stages:
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i) Inflammatory Phase: Following injury, the body initiates an inflammatory
response characterised by pain, swelling, and local tissue changes. This phase
helps remove damaged tissue and prepares the injured area for repair.

ii) Repair Phase: During this phase, satellite cells and other regenerative
mechanisms contribute to muscle fibre repair. New connective tissue is also
formed, helping restore the structural integrity of the injured muscle.

iii) Remodelling and Rehabilitation Phase: Gradual stretching, strengthening,
and controlled loading are introduced to restore muscle strength, flexibility,
coordination, and functional capacity. Progressive rehabilitation also helps reduce
the risk of re-injury.

Severe muscle tears involve more extensive disruption of muscle fibres and may
require prolonged rehabilitation and, in some cases, medical or surgical
intervention.

A sports masseur may provide supportive care during appropriate stages of
recovery by helping manage muscle tension and stiffness, promoting relaxation,
and supporting tissue mobility. Massage should be appropriately timed and
modified according to the stage and severity of the injury and should not replace
medical assessment or rehabilitation.

5. Impact of Ageing and Inactivity on Muscle Mass and the Role of Massage

Age-related muscle loss, known as sarcopenia, is a progressive decline in skeletal
muscle mass, strength, and physical function that becomes more common with
advancing age. Physical inactivity can accelerate this process. Contributing factors
include the following:

i) Hormonal Changes: Ageing is associated with changes in anabolic hormones,
including growth hormone and testosterone, which may contribute to reduced
muscle maintenance and adaptation.

ii) Physical Inactivity: A sedentary lifestyle reduces the mechanical and neural
stimulation required to maintain muscle mass and strength.

iii) Reduced Muscle Protein Synthesis and Impaired Repair: Age-related
changes in muscle protein metabolism can reduce the capacity of skeletal muscle
to respond to dietary protein and exercise stimuli, contributing to muscle loss and
slower recovery. Regular resistance training, adequate protein and energy intake,
and an active lifestyle are important strategies for maintaining muscle mass and
physical function and may help slow the progression of sarcopenia.

Sports massage may complement exercise and rehabilitation by the following:

i) Promoting relaxation and temporarily increasing local blood flow.
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ii) Reducing perceived muscle stiffness and improving short-term flexibility or
range of motion.

iii) Supporting comfort and mobility following periods of physical inactivity or
exercise.
iv) Assisting recovery from exercise-related muscle soreness when

appropriately incorporated into an overall rehabilitation programme.

However, sports massage does not directly prevent or reverse sarcopenia or restore
muscle mass. Resistance exercise and appropriate nutrition remain the primary
strategies for maintaining and improving muscle mass and strength.

Practical Exercise

Activity 1: Locate major lymph nodes on the body

Material Required:
1. Printed outline of the human body
2. Markers or pencils

Procedure:

e Give each student a blank body outline.

e Ask them to locate and mark the cervical, axillary, and inguinal lymph node
regions.

o Have students lightly touch these regions on themselves to feel where they
are located.

e Allow them to compare with a partner to check accuracy.

e Review as a class to ensure correct understanding.

Activity 2: Practice light-pressure lymphatic self-massage

Material Required:
1. Chairs or mats

Procedure:

e Instruct students to sit comfortably with one arm resting on their lap.

e Demonstrate how to apply very light pressure, stretching only the skin.

e Guide them to use the flat surface of the hand, not fingertips.

e Practice gentle strokes from the forearm upward toward the armpit
(axillary region).

e Reflect on how the light pressure feels compared to regular massage
pressure.

Activity 3: Build a simple lymph flow model

Material Required:
1. Clear plastic straws
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2. Small beads or paper bits
3. Tape

Procedure:

e Give each group two straws taped end-to-end to represent lymph vessels.

e Place a bead or piece of paper inside the straw.

e Students gently squeeze sections of the straw rhythmically to move the bead
forward, mimicking lymph vessel contraction.

e Explain how lymph moves slowly and requires help from vessel contractions
and massage.

e Let them compare fast squeezing vs slow rhythmic movements.

Activity 4: Create a muscle recovery planning chart

Material Required:
1. Chart paper
2. Coloured markers

Procedure:
e Assign groups different recovery factors: nutrition, hydration, sleep,
massage.
e Each group creates a simple poster showing:
i.  Why their factor is important
ii.  Examples of what improves recovery
e Groups present their chart to the class.
e Display charts around the room to reinforce learning.

Activity 5: Act out the stages of muscle injury healing

Material Required:
1. Chart paper
2. Marker pens and coloured badges

Procedure:
o Divide students into 3 groups: Inflammation, Repair, and Rehabilitation.
e Each group creates a short skit showing what happens in their assigned
healing stage.
e Encourage simple actions like:
i. ‘Swelling’ movements for inflammation
ii. ‘Fixing/repairing’ motions for the repair phase
iii. Stretching or strengthening actions for rehabilitation
e Perform skits to help visualise the healing process.

Activity 6: Gentle partner massage for circulation

Material Required:
1. Chairs
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2. Hand sanitiser
3. Small amount of lotion

Procedure:

e Pair students and have them sanitise hands.

o Demonstrate a simple gentle arm massage using light strokes toward the
shoulder.

e Partners take turns performing the strokes for 1 minute each.

e Ask students to observe changes in warmth, softness, or colour of the skin
(signs of increased circulation).

e Discuss how light massage supports lymph flow and muscle recovery.

Check Your Progress

A. Multiple Choice Questions

1. Which structure is responsible for returning excess interstitial fluid back
into circulation?
a) Arteries
b) Lymphatic vessels
c) Veins
d) Nerves

2. Manual Lymph Drainage primarily uses which type of pressure?
a) Deep pressure
b) Quick tapping
c) Light, rhythmic pressure
d) Vibrations

3.  Which nutrient is essential for repairing damaged muscle fibres?
a) Fats
b) Proteins
c) Water
d) Vitamins only

4. During the inflammation phase of muscle healing, which symptom is most
common?
a) Increased flexibility
b) Reduced swelling
c) Redness and pain
d) Muscle hypertrophy

S. Sarcopenia is mainly associated with which factor?
a) High levels of physical activity
b) Ageing and inactivity
c) Excess protein intake
d) Rapid muscle growth
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B. Match the Column

Column A Column B
Lacteals a) Located in the groin area
Hydration b) Improves circulation and reduces stiffness
Repair phase c) Absorb dietary fats

Inguinal nodes d) Helps reduce muscle cramps

ARl Il I B

Massage therapy | e) Satellite cells restore damaged fibres

C. Subjective Questions

1. A sports athlete has swelling and stiffness after an intense training session.
How would you apply lymphatic drainage massage techniques to help reduce
inflammation and speed up recovery?

2. A client who has recently undergone lymph node removal surgery wants to
perform self-massage at home. What specific instructions would you give to
ensure the massage is safe and effective?

3. During rehabilitation, a patient with a mild muscle strain is progressing to
the repair phase. How would you modify massage therapy and exercise
interventions to support tissue healing without risking re-injury?

4. An athlete complains of delayed recovery, muscle fatigue, and poor
performance due to poor lifestyle habits. How would you design a recovery
strategy that incorporates nutrition, hydration, rest, and massage therapy?

What have you learned?

After completing this session, you will be able to:
e describe the structure and functions of the lymphatic system;
e identify major lymph node regions and their role in fluid balance and

immunity;

e explain the principles and benefits of manual lymph drainage in sports
massage;

e demonstrate basic guidelines for safe lymphatic self-massage techniques;
and

e explain how sports massage supports recovery, mobility, and muscle health
across the lifespan.

Muscle Fatigue, Injuries and their

Prevention

Unit 3 on Muscle Fatigue, Injuries and their Prevention deals with
understanding muscle fatigue, injuries, and their prevention. It introduces the
physiological reasons behind muscle fatigue, including overuse, inadequate rest,
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and the build-up of metabolic waste during physical activity. It also highlights the
importance of proper recovery strategies to restore muscle function and reduce the
risk of overtraining. This unit includes the following sessions:

[1] introduces muscle fatigue, exploring its various
types and effective recovery strategies to manage and prevent it. It also deals with
physiological, neuromuscular, central, and peripheral fatigue, along with
metabolic causes like lactic acid build-up and Adenosine Triphosphate (ATP)
depletion. Techniques such as massage (effleurage, petrissage), stretching,
hydration, and sleep are discussed for managing fatigue and enhancing recovery.

2] covers common muscle injuries,
their causes and recovery, with a focus on prevention through sports massage,
stretching, strengthening, and correcting muscle imbalances.

Muscle fatigue is a common experience during or after intense physical activity
and is defined by a reduction in the muscle’s ability to generate force. This decline
in function impacts overall performance and can hinder both athletic and day-to-
day physical tasks. Understanding the mechanisms behind muscle fatigue, the
differences between the types of fatigue, and the role of recovery strategies is
essential for athletes, trainers, and healthcare providers.

1. Muscle Fatigue

Muscle fatigue is a temporary reduction in a muscle’s ability to generate force or
maintain physical activity after prolonged or strenuous exercise. It results from
several interconnected physiological, neural, and biochemical processes that occur
during prolonged or high-intensity exercise (Fig. 3.1). These processes can impair
the ability of muscles to contract effectively and maintain force production. Major
forms of exercise-related fatigue include:

i) Physiological Fatigue: This occurs when prolonged or strenuous exercise
produces changes in energy availability, metabolite concentrations, ion balance,
muscle temperature, and other physiological factors that impair muscle
contraction and force production.

ii) Neuromuscular Fatigue: This refers to a decline in the ability of the
neuromuscular system to activate and sustain muscle force. It may involve
changes at both the central and peripheral levels, including reduced motor-unit
recruitment and altered neuromuscular transmission.

iii) Metabolic Fatigue: This develops during intense or prolonged exercise as

energy demand increases and metabolites accumulate. Changes in
phosphocreatine availability, inorganic phosphate, hydrogen-ion concentration,
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and calcium handling can contribute to a temporary reduction in muscle force.
Although lactate is produced during high-intensity exercise, it is not simply a
metabolic waste product; it can be transported and used as an energy substrate.

iv) Central Fatigue: Central fatigue involves a reduced ability of the brain and
spinal cord to generate or maintain voluntary motor drive to the working muscles.
It may be influenced by exercise intensity and duration, sensory feedback,
motivation, environmental conditions, and changes in central nervous system
function.

v) Peripheral Fatigue: Peripheral fatigue develops at or beyond the level of the
neuromuscular junction within the exercising muscles. Factors such as impaired
calcium release and handling, changes in ion gradients, reduced excitation—
contraction coupling, and metabolic disturbances can reduce force production.
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Physiological Fatigue Neuromuscular Fatigue
energy 4, lons imbaiance nerve signal L
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Metabolic Fatigue , Metabolic Fatigue
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Peripheral Fatigue

Fig. 3.1: Types of muscle fatigue

2. Impact of Overtraining on Muscle Performance

Overtraining syndrome (OTS) is a condition associated with a prolonged imbalance
between training stress and recovery. It is distinct from normal short-term fatigue
and temporary functional overreaching. Athletes with persistent inadequate
recovery may experience a sustained decline in performance accompanied by other
physical and psychological symptoms. The potential effects and associated
features include the following:

i) Persistent fatigue: Prolonged tiredness and reduced capacity to perform
training or daily activities.

ii) Performance decline: Reduced strength, endurance, speed, coordination, or
training capacity.
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iii) Increased risk of injury: Inadequate recovery may contribute to impaired
movement quality, reduced tissue tolerance, and increased susceptibility to
overuse injuries.

iv) Altered physiological responses: Prolonged excessive training stress can
affect hormonal, autonomic, metabolic, and immune function.

v) Impaired recovery: Insufficient recovery between training sessions can
interfere with muscle adaptation, tissue repair, and restoration of performance.

vi) Sleep disturbances: Poor sleep quality or changes in normal sleep patterns
may accompany excessive training stress and can further impair recovery.

vii) Psychological changes: Irritability, reduced motivation, mood disturbances,
difficulty concentrating, and loss of enthusiasm for training may occur.

Other possible features include increased susceptibility to illness, persistent
muscle soreness, changes in appetite, and a general decline in physical and
psychological well-being. Persistent or unexplained symptoms should be evaluated
by an appropriate healthcare professional.

3. Role of Massage in Reducing Muscle Fatigue

Massage therapy may be used as a complementary recovery strategy following
exercise. Its effects are thought to involve mechanical, circulatory, sensory, and
autonomic mechanisms. Potential benefits include the following:

i) Temporary improvement in local blood flow: Massage may increase local
circulation and contribute to relaxation of soft tissues. However, claims that
massage rapidly flushes out’ metabolic waste such as lactate are not well
supported.

ii) Reduction in perceived muscle soreness and tension: Massage may help
reduce the subjective perception of muscle soreness and promote relaxation
following strenuous exercise.

iii) Improved flexibility and range of motion: Certain massage techniques may
produce short-term improvements in flexibility and joint range of motion without
necessarily reducing muscle strength.

iv) Relaxation and autonomic effects: Massage may promote relaxation and may
influence parasympathetic activity, heart rate, and perceived stress.

Massage should therefore be considered a supportive recovery intervention rather

than a substitute for adequate sleep, nutrition, hydration, appropriate training
load, and medical or physiotherapeutic care when required.
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4. Delayed Onset Muscle Soreness

Delayed Onset Muscle Soreness (DOMS) refers to muscle soreness, tenderness,
and stiffness that typically develop several hours after unfamiliar or strenuous
exercise and are often most noticeable between 24 and 72 hours after exercise.
DOMS is particularly associated with activities involving substantial eccentric
muscle contractions, such as downhill running, jumping, or unfamiliar resistance
exercises. DOMS is associated with a combination of mechanical stress, structural
disruption, inflammatory responses, and changes in sensory sensitivity within the
exercised muscle and surrounding tissues (Fig. 3.2). It is not caused simply by the
accumulation of lactic acid.

Increased pain receptor
sensitivity in muscle
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Fig. 3.2: Biological pathway of Delayed Onset Muscle Soreness (DOMS)

The development and resolution of DOMS generally involve:

a) Exercise-induced mechanical stress: Unaccustomed or high-intensity exercise
places increased mechanical stress on muscle tissue.

b) Temporary structural and cellular changes: Small-scale disruption and
changes within muscle tissue may occur following strenuous exercise.

c) Inflammatory and sensory responses: Local inflammatory processes and
increased sensitivity contribute to soreness, tenderness, and stiffness.

d) Recovery and adaptation: The body gradually repairs and adapts to the
exercise stimulus, resulting in reduced soreness and improved tolerance to similar
activity.

DOMS is generally diffuse and aching rather than sharp and localised and usually

resolves within several days. Light physical activity, gentle mobility exercises, and
appropriate recovery strategies may help manage symptoms. Severe, localised, or
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persistent pain should not automatically be attributed to DOMS and may require
medical assessment.

5. Acute Muscle Strain

Unlike Delayed Onset Muscle Soreness (DOMS), an acute muscle strain is a
sudden injury that occurs when a muscle or muscle-tendon unit is subjected to
excessive force, resulting in overstretching or tearing of muscle fibres. Common
signs and symptoms include sudden, localised pain, tenderness, swelling, reduced
strength, and, in moderate to severe cases, bruising or restricted movement.

Muscle strains vary in severity, ranging from minor microscopic damage to partial
or complete tears. Depending on the severity and location of the injury, medical
evaluation may be required. Appropriate management may include activity
modification, protection of the injured area, progressive rehabilitation, and gradual
return to sport or normal activity. Targeted rehabilitation focuses on restoring
strength, flexibility, coordination, and functional capacity while reducing the risk
of re-injury.

6. Recovery Strategies

Recovery strategies help restore physical function, manage exercise-related
soreness, and support adaptation to training. An integrated approach involving
adequate nutrition, hydration, sleep, appropriate training load, and evidence-
based recovery methods is generally most effective. The key recovery techniques
include the following (Fig. 3.3):

i) Hydration: Adequate fluid intake supports cardiovascular function,
thermoregulation, electrolyte balance, and normal neuromuscular function. Fluid
requirements vary according to exercise intensity, environmental conditions, sweat
rate, and individual needs.

ii) Sleep: Adequate, high-quality sleep is essential for physical and psychological
recovery. Non-Rapid Eye Movement (NREM) sleep, particularly deeper stages of
sleep, is associated with important restorative processes, while Rapid Eye
Movement (REM) sleep contributes to cognitive and emotional recovery. Insufficient
sleep may impair recovery, concentration, reaction time, and physical
performance.

iii) Therapeutic interventions: Physiotherapy and other clinically appropriate
interventions may be used to manage pain, restore mobility, improve strength, and
facilitate rehabilitation. Modalities such as Transcutaneous Electrical Nerve
Stimulation (TENS) may be used primarily for pain management, while therapeutic
ultrasound has specific clinical applications and should not be assumed to
accelerate healing in every type of injury.
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iv) Contrast water therapy: Alternating warm and cold-water immersion may help
reduce the perception of muscle soreness and improve subjective recovery after
strenuous exercise. Its effects on circulation and recovery vary according to the
protocol and individual response.

it
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Fig. 3.3: Key recovery techniques

v) Foam rolling: Foam rolling is a form of self-myofascial release that may
temporarily reduce perceived muscle tightness and improve range of motion. It
should not be described as physically ‘breaking down adhesions’ or removing waste
products from the muscles.

vi) Stretching: Dynamic stretching is commonly used during warm-up to prepare
for physical activity. Static stretching can improve flexibility when performed
regularly and may be incorporated into cool-down or separate flexibility sessions.
However, static stretching alone does not necessarily accelerate recovery from
exercise-induced muscle damage.

Practical Exercise

Activity 1: Measuring muscle fatigue through hand grip

Material Required:
1. Hand grip dynamometer
2. Stopwatch
3. Recording sheet

Procedure:
e Students squeeze the dynamometer (or stress ball) as hard as possible for
10 seconds.
e Record the maximum grip strength (or how many squeezes in 10 seconds).
e Continue squeezing for 1 minute without stopping.
e Measure grip strength or number of squeezes again at the end.
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e Compare the difference and discuss signs of muscle fatigue.
e Students note how their muscles felt before and after the activity.

Activity 2: Observing effects of static stretching on muscle tension

Material Required:
1. Mat or clean floor space
2. Timer
3. Writing sheet

Procedure:
e Students choose one major muscle group (hamstrings, calves, quadriceps,
etc.).

e Perform a simple flexibility test (e.g., reach for toes or quad stretch).

e Hold a static stretch for 30 seconds.

e Repeat the flexibility test and note if the movement felt easier, harder, or the
same.

o Discuss why stretching reduces stiffness and supports recovery.

Activity 3: Heart rate and overexertion check

Material Required:
1. Stopwatch
2. Worksheet to record heart rate

Procedure:
e Students measure their resting heart rate for 30 seconds and calculate per
minute.

e Perform moderate exercise for 1 minute (jumping jacks, jog in place).

e Measure heart rate immediately after exercise.

e Rest for 2 minutes and measure again.

e Compare recovery speed and discuss how poor recovery relates to
overtraining.

Activity 4: Identifying DOMS vs. Muscle Strain

Material Required:
1. Pre-made scenario cards
2. Chart paper

Procedure:
e Give each group two scenario cards:
i. One describing DOMS
ii. One describing an acute muscle strain
e Students read each scenario and identify which condition it represents.
e Groups write two signs that helped them decide.
e Share findings with the class.
e Teacher reinforces the differences using real-life examples.
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Activity 5: Massage and muscle relaxation demonstration

Material Required:
1. Tennis ball or small massage ball
2. Chair or mat
3. Timer

Procedure:
e Students identify a tight muscle area (calf, shoulder, forearm).
e Using a tennis ball, gently roll the muscle area for 30-45 seconds.
e Compare how the muscle feels before and after massage.
e Discuss how massage increases blood flow and decreases tension.

Activity 6: Hydration and muscle fatigue mini-experiment

Material Required:
1. Two cups (one with water, one empty)
2. Stopwatch
3. Simple endurance task (e.g., holding a plank or wall sit)

Procedure:
e Split class into two groups: hydration and non-hydration.
e Group A drinks a small amount of water first; Group B does not.
e Both groups perform a 30-60 second endurance task.
e Compare which group feels muscle fatigue sooner.
e Discuss why hydration helps muscles work more efficiently.

Activity 7: Contrast application for recovery (hot—cold packs)

Material Required:
1. Warm towel
2. Cold pack or chilled cloth
3. Timer

Procedure:
e Students gently apply a warm towel on their forearm muscle for 20 seconds.
e Switch to a cold pack for 20 seconds.
e Repeat the cycle 3 times.
e Students reflect on how the muscle feels afterward.
e Discuss how contrast therapy boosts blood flow and reduces stiffness.

Activity 8: Foam rolling with improvised tools
Material Required:

1. Rolling pin or plastic bottle
2. Mat
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Procedure:
e Students choose a safe muscle group (calf or thigh).
e Roll slowly over the muscle for 20-30 seconds.
o Pause on tight or tender spots for 10 seconds.
o Compare how tightness changes after rolling.
o Discuss the role of foam rolling in breaking muscle adhesions.

Check Your Progress

A. Multiple Choice Questions

1. What is muscle fatigue defined as?
a) Increase in muscle size
b) Reduction in the muscle’s ability to generate force
c) Increase in muscle flexibility
d) Complete muscle relaxation

2. Which type of fatigue originates in the brain and spinal cord?
a) Peripheral fatigue
b) Metabolic fatigue
c) Central fatigue
d) Physiological fatigue

3. DOMS usually occurs
a) Immediately after exercise
b) 24-72 hours after exercise
c) One week after exercise
d) Only during exercise

4.  Which recovery technique involves alternating hot and cold water
immersion?
a) Foam rolling
b) Static stretching
c) Contrast baths
d) TENS

B. Fill in the Blanks

Muscle fatigue is a reduction in the muscle’s ability to generate

2. fatigue originates in the brain and spinal cord.

3. DOMS generally occurs to 72 hours after unfamiliar or intense
exercise.

4. is essential for maintaining electrolyte balance and supporting

nerve signalling.
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S. rolling is a self-myofascial release technique that helps reduce
muscle tension and improve elasticity.

C. Subjective Questions

1. An athlete reports persistent fatigue, slower reaction time, and declining
performance over several weeks of intense training. How would you
differentiate between physiological, neuromuscular, and central fatigue in
this case, and what recovery strategies would you recommend?

2. A runner experiences muscle soreness 24-48 hours after a new eccentric
training session. How would you explain whether this is DOMS or an acute
muscle strain, and what indicators would help you distinguish between the
two?

3. An athlete preparing for a competition wants to minimise fatigue and improve
performance. How would you structure a pre- and post-training recovery
routine using hydration, sleep optimisation, stretching, and therapeutic
interventions?

What have you learned?

After completing this session, you will be able to:

e describe muscle fatigue and its effects on physical performance and daily
activities;

e explain the physiological, neuromuscular, metabolic, central, and
peripheral causes of muscle fatigue;

e classify different types of muscle fatigue based on their origin and
mechanisms;

e explain the role of massage therapy in reducing muscle fatigue and
supporting recovery; and

e demonstrate knowledge of effective recovery techniques to restore muscle
function and prevent injury.

Session 2: Common Muscle Injuries and Prevention

Injury prevention and recovery are fundamental for athletes, physiotherapists, and
fitness enthusiasts. Understanding soft tissue injuries, including strains, sprains,
and tears, allows for effective rehabilitation and long-term injury prevention.
Awareness of injury mechanisms, healing processes, and supportive strategies like
massage therapy, corrective exercises, and proper biomechanics can significantly
improve recovery outcomes and performance.

1. Strains, Sprains, and Tears: Causes and Treatments

Strains, sprains, and tears occur when muscles, ligaments, or tendons are
overstretched or subjected to sudden force. Early management typically involves
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the RICE protocol, while severe injuries may require professional rehabilitation or
surgical intervention. The main considerations for strains, sprains, and tears are
the following:

i) Strains affect muscle fibres due to overstretching or excessive force.
i)  Sprains involve ligaments, often from twisting or impact.
iii) Tears involve partial or complete rupture of tendons or muscles.

2. Differences Between Muscle Strain, Ligament Sprain, and Tendon Tear

Accurate identification of the injury type ensures proper treatment. Muscle,
ligament, and tendon injuries differ in the tissues affected, causes, and recovery
needs. The key examples of injuries involving muscles, ligaments, and tendons are
the following:

i) Muscle strain: Overstretching or tearing of muscle fibres.

ii) Ligament sprain: Stretching or tearing of ligaments connecting bones.

iiij Tendon tear: Rupture caused by overload or trauma, affecting muscle-to-
bone connection.

3. Grades of Injury Severity

Injuries are classified by severity, helping guide treatment and predict recovery
time (Fig. 3.4). The main classifications of injury severity are the following:

) Grade I (Mild): Minor fibre damage, slight pain, minimal loss of function.
ij) Grade II (Moderate): Partial tearing, noticeable pain, swelling, limited
movement.

iiij Grade III (Severe): Complete rupture, intense pain, significant functional
loss, may require surgery.

4. Healing Process and Phases of Recovery

Soft tissue injuries heal through three main phases, each crucial for effective
rehabilitation. The three main phases of soft-tissue healing are the following:

i) Inflammatory Phase (0-72 hours): Swelling, pain, and redness initiate
repair.

ii) Repair Phase (3 days-6 weeks): Regeneration of new tissue and muscle
fibres.

iiij Remodelling Phase (up to several months): Alignment, strengthening, and
functional recovery of tissues.
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Fig. 3.4: Grades of injury severity
5. RICE Protocol

The RICE protocol is an essential first-aid method to manage acute injuries and

reduce swelling, pain, and further damage. The components of the RICE protocol
are:

i) R-Rest: Avoid movement to prevent further injury.

ii)  I-Ice: Apply cold packs to reduce inflammation and numb pain.

iiij C-Compression: Wrap the injured area to limit swelling and provide support.

iv) E-Elevation: Raise the injured part above heart level to improve fluid
drainage.

Note: After the first 48 hours, gentle stretching, strengthening, or physiotherapy
may be incorporated. Severe injuries require medical attention.

6. Role of Massage in Rehabilitation

Massage therapy enhances recovery by improving blood circulation, reducing
muscle tension, and supporting tissue realignment. Some benefits are as follows:

i) Promotes blood and lymphatic flow.
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i)  Minimises scar tissue formation and adhesions.
iii) Relieves pain and tension in affected muscles.
iv)  Supports proper fibre alignment during healing.

7. Muscle Imbalances and Injury Risk

Muscle imbalances occur when certain muscles become stronger or tighter than
their opposing muscle groups, leading to inefficient movement patterns and an
increased risk of injury. This condition may develop due to poor posture, which
creates uneven muscle tension, overuse of specific muscles during repetitive
activities, and limited mobility or reduced range of motion. As a result, there is
increased stress on joints and ligaments, along with a higher likelihood of
conditions such as tendonitis, muscle strains, or lower back pain. In addition,
muscle imbalances can reduce athletic performance and slow down the recovery
process.

8. Muscle Imbalances in Clients

Muscle imbalances are commonly seen in athletes, office workers, and sedentary
individuals. They typically present as either tight or weak muscles, which can
reduce joint stability and affect movement efficiency. Common examples include
tight hip flexors, weak gluteal muscles, and uneven shoulder height or posture.

9. Role of Corrective Exercises and Massage

Corrective exercises focus on strengthening weak muscles and restoring balance,
while massage releases overactive muscles. Together, they enhance movement
efficiency, prevent injuries, and improve long-term musculoskeletal health. The
key considerations for corrective exercises and massage are the following:

i) Strengthen underused muscles
ii)  Release tight or overactive muscles
iii) Promote postural symmetry and functional alignment

10. Preventive Strategies: Warm-Ups, Stretching, and Strengthening

Proper warm-up, stretching, and strengthening prepare the body for physical
activity, enhance mobility, and reduce injury risks. The key practices for preparing
the body for physical activity are the following: (Fig. 3.5):

i) Dynamic and Static Stretching: Dynamic stretching involves controlled,
active movements that take muscles through their full range of motion,
warming them up and preparing the body for physical activity. It increases
blood flow, enhances mobility, and improves overall performance. In
contrast, static stretching is performed by holding a muscle in a fixed position
for 15-60 seconds, usually after exercise, to improve flexibility, reduce
muscle tension, and promote relaxation and recovery. Both forms of
stretching are essential for injury prevention and optimal muscular function.
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ii) Dynamic Stretching (Pre-Activity): Dynamic stretching performed before
activity helps increase blood flow to the muscles and activates them for
movement. It improves joint mobility, enhances muscle readiness, and
supports better overall performance during physical activity.

iii) Static Stretching (Post-Activity): Static stretching performed after activity
helps reduce muscle tension and soreness by allowing the muscles to
gradually relax. It also promotes calmness and supports long-term flexibility
by gently lengthening the muscles once the body has cooled down.

iv) Importance of Strengthening Weak Muscles: Strengthening exercises play
an important role in balancing opposing muscle groups and preventing
overcompensation, which can otherwise increase the risk of injury. They help
maintain proper posture and body alignment, enhance joint stability, and
reduce the likelihood of fatigue-related injuries, thereby contributing to
improved physical performance and overall musculoskeletal health.

v) Role of Proper Biomechanics: Correct biomechanics ensures efficient and
safe movement patterns, reducing unnecessary strain on muscles, joints,
and connective tissues. By promoting proper body mechanics during physical
activities, it helps minimise the risk of injury, enhances athletic performance,
and reduces chronic stress on joints. This contributes to improved movement
efficiency, better physical function, and long-term musculoskeletal health.

vi) Incorporating Massage in a Holistic Plan: Massage serves as a valuable
complement to warm-up, stretching, and strengthening routines by helping
to identify and address potential problem areas before they develop into
injuries. It supports recovery, reduces the risk of long-term musculoskeletal
issues, and contributes to overall physical well-being. Additionally, massage
enhances performance and flexibility, helps detect muscle tightness and
imbalances, promotes relaxation, and accelerates the recovery process.

Fig. 3.5: Injury prevention and performance enhancement
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Elite athletes integrate massage therapy into their training routines to prevent
recurring injuries. An Indian Olympic badminton medallist, PV Sindhu, uses
regular massage therapy to reduce stiffness and avoid overuse injuries. This
holistic approach has helped maintain consistent performance and injury-free
periods.

Practical Exercise

Activity 1: Spot the injury type

Material Required:
1. Printed images of common injuries (ankle sprain, muscle strain, tendon

tear)
2. Chart paper
3. Markers
Procedure:

e Give each group a set of injury images.

e Ask them to sort the images into three categories: Strain, Sprain, Tear.
e Groups write 1-2 causes for each injury on chart paper.

e Teacher reviews answers and explains differences.

Activity 2: Practice the RICE Method

Material Required:
1. Ice pack or cold water bottle
2. Elastic bandage
3. Pillow or chair for elevation

Procedure:
e Demonstrate RICE steps: Rest, Ice, Compression, and Elevation.
e Students pair up and practice applying an elastic bandage on the wrist or
ankle (light and gentle).
e Show how to elevate an injured limb using a pillow or chair.
e Discuss when RICE should be used and when medical help is needed.

Activity 3: Simple corrective exercise routine

Material Required:
1. Open space
2. Exercise mats

Procedure:
e Teacher demonstrates 3 easy corrective exercises, such as:
i. Glute bridge (strengthens weak glutes)
ii. Wall angels (improves posture)
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iii. Cat-camel stretch (reduces back tension)
e Students repeat each movement for 8-10 reps.
e End with a reflection: ‘Which exercise felt easiest? Hardest?’

Activity 4: Dynamic vs. static stretching demo

Material Required:
1. Open space

Procedure:
e Teacher leads 3 dynamic stretches (pre-activity):
i. Leg swings
ii. Arm circles
iii. High knees
e Then 3 static stretches (post-activity):
i. Hamstring stretch
ii. Quadriceps stretch
iii. Shoulder stretch
e Students label the stretches on a worksheet (Dynamic or Static).

Activity 5: Safe movement & biomechanics drill

Material Required:
1. None

Procedure:
e Teacher demonstrates safe bending and lifting (bend knees, straight back).
e Students practice picking up an object safely (e.g., a book or water bottle).
e Teacher observes and gives simple corrections.
e Explain why proper movement reduces injuries.

Activity 6: Self-massage with a tennis ball

Material Required:
1. Tennis ball (one per student or per pair)

Procedure:
o Demonstrate simple self-massage techniques using a tennis ball:
i. Rolling the foot over the ball
ii. Rolling the ball on the upper back against a wall
e Students practice each technique gently.
e Discuss how these techniques relieve muscle tightness.
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Check Your Progress

A. Multiple-Choice Questions

1.  Which type of injury involves ligaments?
a) Strain
b) Sprain
c) Tear
d) Fracture

2.  The first step in the RICE protocol is
a) Compression
b) Ice
c) Rest
d) Elevation

3.  Which phase of healing involves tissue strengthening and alignment?
a) Inflammatory phase
b) Repair phase
c) Remodelling phase
d) Recovery phase

4.  Dynamic stretching is mainly performed
a) Before activity
b) After activity
¢) Only during injury
d) Before sleep

S.  Tight hip flexors and weak glutes are examples of
a) Proper biomechanics
b) Muscle imbalance
c¢) Flexibility
d) Strength training

B. Fill in the Blanks

A strain affects the fibres due to overstretching.

The RICE protocol stands for Rest, Ice, Compression, and

The first 0-72 hours after injury is called the phase.
Static stretching should be performed physical activity.
Massage therapy helps reduce tissue formation.

L=
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C. Match the Column

Column A Column B
1. Strain a. Ligament injury
2. Sprain b. Improves posture and function
3. Corrective exercise c. Muscle fibre injury
4. Dynamic stretching d. Performed before activity
5. Elevation e. Reduces swelling

D. Subjective Questions

1. A runner develops ankle swelling after twisting their foot. How would you
apply the RICE protocol?

2. A client has a hamstring strain. Which phase of healing would involve tissue
regeneration and repair?

3. An office worker has tight hip flexors and weak glutes. What corrective
exercises would you recommend?

4. A basketball player skips warm-ups and frequently gets muscle injuries.
What preventive strategies would you suggest?

5. A recovering athlete has muscle stiffness and reduced mobility. How can
massage therapy assist their rehabilitation?

What have you learned?

After completing this session, you will be able to:

e describe the causes, types, and severity grades of strains, sprains, and
tendon tears;

e explain the healing process and phases of recovery for soft tissue injuries.

e identify the components and application of the RICE protocol in acute injury
management;

e demonstrate knowledge of corrective exercises and massage techniques to
restore muscular balance; and

e describe how holistic approaches combining massage, exercise, and
recovery enhance performance and reduce injury.

Unit 1: Foundation of Sports Massage Therapy
Session 1: Meaning, Importance and Scope of Sports Massage Therapy

A. Multiple Choice Questions
1. b
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Fill in the blanks
Athletes
Effleurage
Friction
Flexibility
Tension

arOd-W

Session 2: History and Evolution of Sports Massage

A. Multiple Choice Questions
1. b

2.

3

4

5

o o O T

. Fill in the Blanks
. Abhyanga

. Tui Na

. Pahalwans

. Sushruta

aua b~ O~ W

. Evidence-based

Session 3: Responsibilities of a Sports Masseur

A. Multiple Choice Questions
1. b
2. ¢
3. ¢
4. c
5. b
6. ¢
7. b
8. ¢
9. ¢
10. c
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Fill in the Blanks
Recovery
Confidentiality
Scope

Conflicts
Communication

N

Session 4: Sports Massage Practice in Work Environments

A. Multiple Choice Questions
1. c
2. b
3. c
4. ¢
5. b
6. b
7. b
8. ¢
9. b
10. ¢

Session 1: Introduction to Muscle Anatomy and Physiology

Multiple Choice Questions
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Match the Column
b

e
oo ® A
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Session 2: Muscle Structure and Composition

Multiple Choice Questions

akwd-p
o0 o0 o0 o

Fill in the Blanks
Fascicles

Muscle fibres
Myosin

Power

Oxygen

arLOdb-W

Session 3: Lymphatic System and Factors Influencing Muscle Growth and
Recovery

Multiple Choice Questions

ahON =R
o 0 T O T

Match the Column

R
TP 0o Qo

Session 1: Muscle Fatigue and Recovery

Multiple Choice Questions
b)

PO P
Kol

Fill in the Blanks
Force

Central

12

Hydration

Foam

Gk wd—w
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Session 2: Common Muscle Injuries and Prevention

Multiple Choice Questions

a > wn =P
oo 60 o T

Fill in the Blanks
Muscle

Elevation
Inflammatory
After

Scar

ard-W

. Match the Column
. C

C
1
2.
3.
4
5

Abhyanga: An Ayurvedic massage practice from India involving warm oils and
rhythmic strokes to promote physical, mental, and emotional balance.

o QT o

Adhesions: Bands of scar tissue that bind tissues together abnormally and may
limit movement or cause pain.

Athletic Performance: The ability of an athlete to perform at their peak,
influenced by physical condition, technique, and recovery.

Biomechanics: The study of body movements; proper biomechanics reduce injury
and optimise performance.

Chronic Pain: Persistent pain lasting for weeks or months, often requiring
therapeutic management.

Circulation: The movement of blood through the body, delivering nutrients and
removing waste from tissues.

Compression: The application of rhythmic pressure to muscles to stimulate blood
flow and reduce muscle tension.
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Contraindications: Specific conditions or situations where a therapy should not
be applied due to risk of harm.

Cool-Down: Post-exercise activity (e.g., static stretching, massage) that aids in
recovery and reduces muscle soreness.

Corrective Exercises: Targeted movements aimed at addressing weak or
underused muscles to restore muscular balance.

Diaphragmatic Breathing: Deep breathing technique that may be used during
massage to promote relaxation and oxygen flow.

Dynamic Stretching: Movement-based stretching used before activity to improve
mobility and prepare muscles.

Eccentric Contraction: A muscle action where the muscle lengthens while under
tension, often associated with greater muscle damage.

Effleurage: Long, gliding strokes used to warm up muscles and promote relaxation
at the beginning and end of a massage.

Fascia: A connective tissue that surrounds muscles, organs, and other structures,
playing a role in movement and stability.

Fast-Twitch Fibres: Muscle fibres that contract quickly and powerfully, suited for
strength and explosive movements.

Flexibility: The ability of muscles and joints to move through their full range of
motion.

Friction: Deep, circular movements that help break down adhesions and scar
tissue, often used in areas of chronic tension.

Grade I Injury: Mild damage with minimal pain and no significant loss of function.

Grade II Injury: Moderate injury with partial tearing, swelling, and restricted
movement.

Grade III Injury: Severe injury involving complete tissue rupture, requiring
surgery and prolonged rehab.

Growth Hormone: A hormone involved in growth, metabolism, and muscle
development, which declines with age.

Hippocrates: An ancient Greek physician who advocated the use of massage for

healing injuries, reducing pain, and improving circulation; often cited as the
‘Father of Medicine’.
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Holistic Recovery Plan: A comprehensive approach combining massage,
corrective exercises, stretching, and proper biomechanics.

Hydration: Maintaining fluid balance in the body, critical for optimal muscle
function and recovery.

Hyperplasia: Increase in the number of muscle fibres, a less common and debated
mechanism of muscle growth in humans.

Hypertrophy: Increase in muscle size due to the enlargement of existing muscle
fibres, primarily through resistance training.

Inflammation: The body’s response to injury or infection, characterised by
swelling, redness, heat, and pain.

Inflammatory Phase: Initial stage of healing (0-72 hrs) marked by pain, swelling,
and redness.

Inflammatory Response: The body’s natural healing reaction to tissue damage,
involving swelling, redness, and pain.

Jean-Pierre Meersseman: A Belgian therapist who pioneered the use of massage
in endurance sports during the 1970s, helping to establish its role in professional

athletic care.

Joint Alignment: Proper positioning of joints during movement; vital for injury
prevention and supported by balanced musculature.

Joint Mobility: The functional range of movement in a joint, influenced by muscle
flexibility and strength.

Joint Stability: The ability of joints to maintain proper alignment during motion;
supported by balanced muscle function.

Lymphatic Drainage: A massage technique that encourages natural drainage of
lymph to reduce swelling and promote healing.

Maintenance Massage: Ongoing massage therapy used to detect and prevent
muscular tightness or imbalances.

Massage Integration: The inclusion of massage therapy within an overall fitness
or rehabilitation program.

Metabolic Adaptations: Changes in energy storage and utilisation within muscles
due to training.
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Metabolic Waste Removal: The clearing of by-products (like lactic acid) from
muscles after activity, often assisted by massage.

Metabolic Waste: By-products like lactic acid produced during muscle activity
that can cause soreness and fatigue if not cleared efficiently.

Microtears: Tiny injuries in muscle fibres caused by strenuous activity, leading to
inflammation and soreness.

Muscle Activation: Stimulating specific muscles to fire properly, often aided by
massage and corrective techniques.

Muscle Overload: Excessive demand on muscle tissue leading to fatigue or injury,
often managed with massage and rest.

Muscle Imbalance: A condition where certain muscles overpower their opposing
groups, leading to dysfunctional movement and increased injury risk.

Muscle Knots: Tight, tender areas of muscle tissue, also known as trigger points,
often causing referred pain.

Muscle Strain: Injury involving overstretched or torn muscle fibres, typically from
excessive force or poor technique.

Muscle Tear: A more severe muscle injury involving significant rupture of muscle
fibres, often needing extended recovery.

Muscle Tension: A condition where muscles remain semi-contracted for an
extended period, often causing pain or discomfort.

Myofascial Release: A technique that targets the fascia (connective tissue) to
release chronic tension and improve mobility.

Neural Adaptations: Early strength gains from improved nervous system
efficiency, such as better motor unit recruitment.

Nutrition: Intake of nutrients such as protein and carbohydrates essential for
muscle recovery and growth.

Overuse Injuries: Injuries resulting from repetitive stress on muscles and joints
without adequate recovery.

Overcompensation: When stronger muscles take over the function of weaker
ones, often leading to dysfunction or injury.
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Periodisation: It means the act or process of dividing a large span of time or a
complex training program into smaller, manageable, and distinct phases or
periods.

Physiotherapy: A treatment method involving exercises, manual therapy, and
modalities to rehabilitate and prevent injuries.

Postural Imbalance: Uneven alignment of the body due to weak or tight muscles,
often addressed through massage and corrective exercises.

Progressive Overload: Gradual increase of stress placed on muscles during
training to stimulate adaptation and growth.

Range of Motion (ROM): The full movement potential of a joint, usually its range
in flexion and extension.

Remodelling Phase: Final healing stage (weeks to months) where tissue
strengthens and realigns.

Repair Phase: Intermediate healing stage (3 days—-6 weeks) where new tissue
begins forming.

Repetitive Strain Injury (RSI): Injury caused by repeated motion over time, such
as tendonitis, often prevented through massage and correction.

RICE: An acronym for Rest, Ice, Compression, and Elevation; a first:aid protocol
for soft tissue injuries.

Roman Baths: Public bathing and therapeutic centres in ancient Rome where
massage was commonly practiced for both relaxation and post-exercise recovery.

Sarcopenia: Age-related loss of muscle mass and function, influenced by hormonal
changes, inactivity, and reduced protein synthesis.

Satellite Cells: Specialised cells on muscle fibres that aid in repair, regeneration,
and growth of muscle tissue.

Scar Tissue: Dense connective tissue formed during healing; excessive buildup
may restrict mobility unless addressed with therapy.

Sedentary Lifestyle: A lifestyle involving prolonged sitting or inactivity,
contributing to muscle imbalance and poor posture.

Shiatsu: A Japanese form of bodywork that uses finger pressure on specific points
along energy meridians to restore balance and relieve muscle tension.
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Static Stretching: Stretching held for a period after exercise to enhance flexibility
and reduce muscle soreness.

Strain: Overstretching or tearing of muscle fibres due to sudden force or improper
movement.

Tear (Tendon Tear): A rupture of tendon tissue linking muscle to bone, often from
trauma or overload.

Tendonitis: Inflammation of a tendon due to overuse, commonly managed with
massage, rest, and corrective exercise.

Trigger Point Therapy: The application of focused pressure to specific tight or
tender points in muscles to relieve pain and dysfunction.

Trigger Points: Sensitive areas in muscles causing pain and tightness, commonly
addressed during therapeutic massage.

Tui Na: A traditional Chinese therapeutic massage technique used to balance the
body's energy (Qi), improve circulation, and treat musculoskeletal conditions.

Warm-Up: Pre-exercise activities (like dynamic stretches) that prepare the body by
increasing temperature and blood flow.
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