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The science and practice of massage therapy:
Physiological insights and clinical applications

Rohini Thirumurugan, Ramesh Ponnurangam, Nandhini A, Poonguzhali
S, Arthi Balakrishnan and Velan Arumugam

Abstract

Massage therapy, one of the oldest healing practices, has gained renewed scientific attention for its
physiological and clinical relevance. Defined as the systematic manipulation of soft tissues, massage
exerts mechanical, reflexive, and metabolic effects that influence multiple body systems. Historically
rooted in ancient traditions across India, China, Greece, and Rome, it has evolved into a structured
therapeutic approach with applications in modern health care.

Physiologically, massage modulates autonomic balance, reduces pain perception, improves circulation
and lymphatic drainage, enhances musculoskeletal flexibility, and supports respiratory and digestive
functions. Emerging evidence also highlights its role in hormonal regulation, immune activation, and
stress reduction. Clinically, massage has demonstrated benefits in managing chronic pain, arthritis,
fibromyalgia, neurological impairments, hypertension, asthma, diabetes, anxiety, depression, and sleep
disorders.

Existing studies, including randomized trials and systematic reviews, consistently report positive
outcomes, though methodological limitations such as heterogeneity of techniques and small sample sizes
remain. Overall, massage represents a safe, cost-effective, and culturally adaptable adjunctive therapy
with growing integration into preventive, rehabilitative, and palliative care. Strengthening the evidence
base through standardized protocols and high-quality trials will enhance its acceptance within evidence-
based medicine.

Keywords: Massage therapy, physiological effects, pain management, integrative medicine,
complementary therapy

Introduction
Massage therapy, one of the oldest forms of healing practices, is defined as the systematic and
scientific manipulation of soft tissues through manual techniques such as stroking, kneading,
pressing, or stretching to promote health and well-being. Historically rooted in diverse medical
traditions including Ayurveda, Traditional Chinese Medicine, and Greco-Roman medicine
massage has evolved from a cultural practice into a recognized complementary and integrative
therapeutic approach %2,
The importance of massage extends beyond relaxation; it exerts measurable physiological
effects on multiple systems of the body. By influencing circulation, lymphatic drainage,
neuromuscular tone, and autonomic balance, massage contributes to both preventive health
care and clinical symptom management. Evidence suggests that massage interventions can
alleviate musculoskeletal pain, reduce stress-related disorders, enhance sleep quality, and
improve functional recovery after injury. Moreover, in chronic diseases such as fibromyalgia,
hypertension, anxiety, and depression, massage has demonstrated promising adjunctive
benefits, highlighting its potential to bridge conventional medicine with holistic care 34,
In modern health care, the need for massage therapy has gained renewed attention due to the
rising prevalence of lifestyle-related illnesses, stress, and mental health challenges. With
increasing patient preference for non-pharmacological, cost-effective, and minimally invasive
interventions, massage stands out as a supportive therapy that aligns with the principles of
personalized and integrative medicine. Additionally, research into the physiological
mechanisms of massage is expanding, offering a stronger scientific foundation for its clinical
application 5 €,

~327~


https://www.theyogicjournal.com/

International Journal of Yogic, Human Movement and Sports Sciences

This mini-review focuses on the physiological effects of
massage across different body systems, synthesizing current
evidence on its mechanisms and therapeutic implications. By
highlighting its clinical relevance, this work aims to provide
insights for researchers, clinicians, and health policy makers
regarding the integration of massage therapy into
contemporary health care practices.

History of massage

Massage therapy is one of the earliest forms of medical
treatment, with references found in nearly every ancient
civilization. The term “massage” is derived from the Greek
massein and the French masser, both meaning “to knead”.
The universality of this practice across cultures reflects its
central role in healing traditions throughout human history [7- &,

Ancient civilizations

Archaeological and textual evidence indicates that massage
was practiced in India and China as early as 3000 BCE. In
Ayurveda, oil massage (abhyanga) was considered part of the
daily routine (Dinacharya), prescribed for maintaining health,
balancing doshas, and preparing the body for physical
activity. Chinese medical classics, particularly The Cong-Fou
of the Tao-Tse, described systematic manipulations of the
body to regulate energy (qi), relieve pain, and promote
longevity, laying a foundation for many techniques later
adapted into modern massage therapy [ 1,

Classical traditions

In Japan, massage was performed by visually impaired
practitioners who popularized the amma technique. In Greece,
massage was incorporated into athletic training and medicine;
Herodicus and Hippocrates advocated friction and rubbing as
integral to health maintenance. Hippocrates famously wrote
that “the physician must be experienced in many things, but
assuredly in rubbing,” recognizing its dual role in relaxation
and rehabilitation. In Rome, massage became part of public
bath rituals, combining exercise, bathing, and manual therapy.
Prominent figures such as Julius Caesar, who suffered from
epilepsy, reportedly used massage for symptom relief, while
Roman physicians like Celsus and Galen prescribed it for
headaches, circulation, and musculoskeletal ailments 1% 121,

Indigenous practices

Massage traditions also emerged independently in different
parts of the world. In Hawaii, lomi-lomi was used to
rejuvenate swimmers and warriors. The Maori of New
Zealand practiced romi-romi, while in Tonga, toogi toogi was
employed to relieve fatigue and insomnia. These practices
were not only therapeutic but also deeply embedded in
spiritual and cultural rituals [*3 141,

Medieval to early modern period

During the Middle Ages in Europe, massage practices
declined due to sociocultural restrictions and the dominance
of religious views that discouraged bodily therapies.
However, massage continued to thrive in Arabic medicine,
preserved in texts such as Avicenna’s Canon of Medicine
(11' century), which emphasized massage for circulatory and
musculoskeletal health. By the Renaissance, renewed interest
in classical medicine reintroduced massage to Europe, where
it gradually regained acceptance in medical practice [*5 161,

Modern scientific era
The 19th century marked the scientific systematization of
massage in Europe. Dr. Johan Mezger of Amsterdam
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formalized massage into standardized movements effleurage,
petrissage, friction, and tapotement which became the
foundation of Swedish massage. Around the same time, Dr.
J.H. Kellogg in the United States expanded therapeutic
massage with both superficial and deep tissue methods,
integrating it into medical treatments and rehabilitation. By
the 20th century, massage had spread globally, establishing

itself as both a complementary and integrative health practice
[17, 18]

Contemporary perspective

Today, massage therapy is recognized across medical,
wellness, and rehabilitative settings worldwide. Its historical
journey from ritualistic healing to scientific validation
illustrates its adaptability and enduring relevance. Modern
research has further validated many of the physiological
effects observed by ancient practitioners, bridging traditional
wisdom with evidence-based practice 1% 20,

Physiological effects of massage

Effects on the nervous system

Massage exerts profound influences on both the central and
peripheral nervous systems. Mechanical stimulation of the
skin and soft tissues activates sensory nerve endings, which in
turn modulate reflex pathways within the spinal cord and
higher centers of the brain. Gentle stroking techniques are
associated with parasympathetic activation, promoting
relaxation, lowering stress responses, and improving sleep
quality. Conversely, brisk movements such as percussion or
vibration stimulate sympathetic pathways, enhancing alertness
and responsiveness 2221,

Massage also plays an important role in pain modulation. By
stimulating large-diameter afferent fibers, it activates the gate
control mechanism in the spinal cord, thereby reducing pain
perception. Endorphin release and improved cerebral blood
flow contribute to analgesic and tranquilizing effects. Clinical
evidence supports its benefits in conditions such as
neuropathic pain, migraine, insomnia, and stress-related
disorders [23 241,

Effects on the musculoskeletal system

Massage directly influences skeletal muscles by improving
blood flow, reducing stiffness, and enhancing nutrient
delivery. Techniques such as petrissage and kneading
stimulate muscle contractions, improve elasticity, and
promote faster recovery from fatigue. Regular massage
reduces the threshold of electrical stimulation required for
muscle contraction, indicating enhanced neuromuscular
excitability 24 251,

On a structural level, massage assists in breaking down
adhesions, stretching shortened tissues, and restoring joint
mobility. These effects are particularly relevant in
rehabilitation  following injury, paralysis, or chronic
musculoskeletal disorders. By relieving muscle tension and
improving tone, massage supports both athletic performance
and clinical management of disorders like fibromyalgia,
muscular dystrophy, and rheumatism [26: 271,

Effects on the circulatory and lymphatic systems

One of the most widely documented effects of massage is the
improvement of blood and lymphatic circulation. Mechanical
compression of soft tissues promotes venous return, enhances
lymphatic drainage, and reduces peripheral congestion. Reflex
vasodilation in response to skin stimulation lowers vascular
resistance, thereby facilitating smoother cardiac output [28 291,
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Massage has also been shown to transiently increase heart rate
and stroke volume, especially during full-body sessions, but
overall contributes to better vascular regulation and tissue
perfusion. By stimulating lymphatic flow, it aids in the
clearance of metabolic waste and reduces edema. These
circulatory benefits have clinical applications in managing
hypertension, post-operative swelling, and chronic venous
insufficiency [0 311,

Effects on the respiratory and digestive systems

Massage contributes to improved respiratory efficiency by
enhancing thoracic mobility and stimulating the diaphragm.
Techniques applied to the chest and back facilitate deeper,
more effective breathing patterns and improve oxygen
exchange. This makes massage particularly beneficial in
conditions like asthma, chronic bronchitis, and postural
breathing difficulties (32 33,

On the digestive system, abdominal massage promotes
peristalsis, enhances secretion of digestive enzymes, and
supports nutrient absorption. It has been used therapeutically
for constipation, sluggish liver function, and abdominal
bloating. Vibratory and kneading techniques over the
abdomen can also stimulate the parasympathetic nervous

system, thereby improving overall gastrointestinal motility
[34, 35]

Effects on endocrine and immune function

Massage exerts systemic effects on hormonal regulation and
immune defense. By modulating the Hypothalamic Pituitary
Adrenal (HPA) axis, massage reduces cortisol levels while
enhancing the secretion of serotonin and dopamine, thereby
contributing to improved mood and stress resilience [36 71,
Hematological studies indicate that massage can increase
circulating red blood cells by 3-7% and markedly elevate
white blood cell counts, with reports of WBC increases
between 40-80% following general massage. Enhanced
phagocytic activity has also been observed, indicating a

strengthened  immune  defense  against  pathogens.
Additionally, massage improves metabolic function,
facilitating nitrogen balance and supporting anabolic

processes 37381,

Clinical applications of massage

Massage therapy, owing to its multisystem physiological
effects, has gained recognition as a supportive treatment
across a wide range of medical and psychological conditions.
Its role is particularly valuable as a non-pharmacological,
low-cost, and generally safe intervention that complements
conventional therapies [3° 401,

Pain management

Massage is frequently used for musculoskeletal pain,
particularly in conditions such as chronic low back pain,
osteoarthritis, rheumatoid arthritis, and fibromyalgia.
Mechanical stimulation of tissues improves circulation and
reduces local inflammation, while neural mechanisms such as
modulation of nociceptive pathways and release of
endorphins  contribute to analgesia. Clinical studies
demonstrate that massage can reduce both acute and chronic
pain intensity, enhance mobility, and improve patients’
quality of life, making it a useful adjunct to physiotherapy and
pharmacological treatment 11421,

Neurological conditions
In neurological disorders, massage supports both symptom
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relief and functional recovery. Techniques aimed at reducing
spasticity and muscle stiffness are beneficial in paralysis,
post-stroke rehabilitation, and neuropathies. By enhancing
proprioception and circulation, massage facilitates
neuromuscular re-education. Patients with migraine and
tension-type headaches often experience reduced frequency
and severity of attacks, partly due to improved cervical
muscle relaxation and reduced sympathetic overactivity.
Massage has also been applied to neuropathic pain
syndromes, where it may lessen discomfort through sensory
gating and local desensitization 3 441,

Cardiopulmonary and metabolic disorders

Massage exerts favorable effects on cardiovascular and
metabolic health. By promoting vasodilation, reducing
vascular resistance, and enhancing venous return, it supports
blood pressure regulation and cardiac function. In patients
with hypertension, massage has been associated with modest
reductions in systolic and diastolic values, likely mediated
through autonomic downregulation. Respiratory benefits
include improved chest wall expansion and deeper
diaphragmatic breathing, relevant for individuals with asthma
or chronic bronchitis. In metabolic disorders such as diabetes
mellitus, massage may enhance peripheral circulation,
improve tissue glucose uptake, and alleviate complications
like neuropathy or poor wound healing, when used alongside
medical management [45 461,

Mental health

Massage is increasingly recognized as a supportive therapy
for mental health conditions. By lowering cortisol levels and
stimulating serotonin, dopamine, and oxytocin release,
massage promotes relaxation and emotional stability. Clinical
evidence supports its role in reducing anxiety, alleviating
depressive symptoms, and improving sleep quality. Massage
interventions are especially valuable in populations
experiencing high psychological stress, such as cancer
patients, caregivers, and individuals with insomnia. Regular
sessions may enhance resilience, improve mood regulation,
and foster an overall sense of well-being [*7 431,

Evidence from existing studies

Over the past two decades, numerous clinical and
experimental studies have evaluated the therapeutic benefits
of massage across different populations. While study designs
vary in quality, the overall evidence suggests consistent
physiological and clinical improvements.

Pain-related conditions: Randomized Controlled Trials
(RCTSs) have shown that massage reduces pain intensity and
functional disability in patients with chronic low back pain
and osteoarthritis. In fibromyalgia, systematic reviews report
improvements in pain perception, fatigue, and quality of
sleep, though heterogeneity in techniques and study sizes
remains a limitation (1,

Neurological disorders: Small-scale clinical studies support
the role of massage in post-stroke rehabilitation, where it
enhances motor recovery and reduces spasticity when
combined with physical therapy. In migraine and tension-type
headache, massage has been associated with reduced
headache frequency and duration, though more rigorous trials
are needed to confirm these findings (%,

Cardiovascular and metabolic conditions: Evidence
indicates that massage can produce modest but significant
reductions in systolic and diastolic blood pressure, likely
through parasympathetic activation. In patients with asthma,
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adjunctive massage has been reported to improve lung
function parameters and perceived quality of breathing. Pilot
studies in diabetes suggest improved peripheral circulation
and symptom relief from neuropathy, though metabolic
outcomes remain inconclusive 5,

Mental health outcomes: Several RCTs and meta-analyses
demonstrate that massage reduces symptoms of anxiety and
depression across diverse populations, including cancer
survivors, intensive care patients, and individuals with
insomnia. Consistent improvements in sleep quality,
relaxation, and emotional well-being have been reported,
supporting its use as a complementary mental health
intervention 52,

Strengths and limitations

Massage therapy offers several strengths that explain its
growing clinical adoption. It is a non-invasive, drug-free, and
low-cost intervention with minimal adverse effects when
properly administered. The therapy addresses both physical
and psychological domains, making it versatile across diverse
conditions such as pain syndromes, neurological impairments,
metabolic disorders, and mental health issues. Moreover,
massage is culturally adaptable, widely accepted by patients,
and can be integrated into preventive, rehabilitative, and
palliative care [,

However, notable limitations remain. The heterogeneity of
massage techniques (Swedish, deep tissue, reflexology,
myofascial release, etc.) and the lack of standardized
treatment protocols complicate comparison across studies.
Many clinical trials have small sample sizes, short durations,
and methodological weaknesses, limiting the strength of
evidence. Placebo-controlled designs are also challenging,
given the tactile and interactive nature of massage.
Additionally, massage may not be safe in all populations for
example, in patients with acute infections, thrombosis,
fractures, or malignancies and requires careful screening.
These gaps highlight the need for more rigorous,
standardized, and long-term research to confirm and refine its
therapeutic role.

Conclusion

Massage therapy, rooted in ancient healing traditions, has
evolved into a scientifically explored intervention with
measurable physiological and clinical benefits. Evidence
suggests that massage exerts systemic effects on the nervous,
musculoskeletal, circulatory, respiratory, endocrine, and
immune systems, contributing to symptom relief and
improved quality of life in a variety of conditions. Clinical
applications range from pain and neurological disorders to
cardiometabolic health and mental well-being, making
massage a valuable complementary approach in modern
health care.

Despite promising findings, the current evidence base is
limited by methodological variability and lack of
standardization. Future research should focus on well-
designed randomized trials, dose-response investigations, and
mechanistic studies to better establish efficacy and safety.
Integrating massage into multidisciplinary care while
maintaining scientific rigor can bridge traditional wisdom
with modern evidence-based practice, offering patients a
holistic pathway to improved health and resilience.
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