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Preface

In an era where sedentary lifestyles, mental health challenges, and chronic diseases 
loom large over global health, the transformative power of physical activity emerges 
as a beacon of hope. Movement as Medicine - Harnessing Physical Activity for Holistic 
Health across the Lifespan is born from the urgent need to reimagine health strategies 
that are inclusive, evidence-based, and grounded in the profound connection between 
the body and mind. This book is not merely a compilation of research but a call to 
action, a testament to the untapped potential of movement as a universal remedy for 
fostering resilience, equity, and vitality in diverse populations.

The human body is designed to move, yet modern life often conspires to keep us still. 
From screen-bound children to aging adults grappling with chronic conditions, the 
consequences of inactivity are stark: diminished mental health, fragmented social 
connections, and escalating healthcare burdens. Amidst these challenges, this book 
posits physical activity as a cornerstone of holistic well-being, a tool for healing, 
prevention, and empowerment that transcends age, ability, and circumstance.

Our exploration begins with the foundational role of physical activity in psychosocial 
health, weaving together insights from neuroscience, public health, and behavioral 
science. Chapters such as The Healing Power of Movement – An Introduction to Physical 
Activity and Psychosocial Health underscore how exercise shapes emotional resilience, 
cognitive function, and social bonds. These themes expand into discussions on special 
populations, where tailored interventions—like aqua therapy for mental resilience or 
multicomponent exercises for aging women—demonstrate that movement adapts to 
meet unique needs, whether in children with neurodevelopmental disorders or adults 
navigating physical disabilities.

The final section bridges theory with practice, offering actionable strategies for 
clinicians, educators, and policymakers. Guidelines for prescribing physical activity 
in chronic disease management, alongside evidence linking exercise to improved sleep 
and mental health, position movement as a viable and scalable intervention in both 
clinical and community settings.

This book is designed for a broad audience, including researchers seeking interdis-
ciplinary connections, healthcare providers developing patient-centered care plans, 
educators promoting active lifestyles, and policymakers addressing health dispari-
ties. It also speaks to individuals and caregivers inspired to reclaim agency over their 
well-being. Each chapter is a piece of a larger mosaic, illustrating how movement 
fosters not only physical health but also dignity, joy, and a sense of belonging.

As you turn these pages, we invite you to envision a world where physical activity is 
accessible to all—a world where a child with autism finds confidence through sports, 
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where an older woman rediscovers strength in community exercise, and where a 
college student balances screen time with restorative movement. Let this book be a 
guide, a catalyst, and a reminder: movement is not just medicine; it is a fundamental 
human right.

Together, let us step into motion.

Rashid Menhas
School of Medicine,

Department of Nursing,
Shandong Xiehe University,

Jinan, China
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Chapter 1

Perspective Chapter: Essential 
Benefits of Physical Activity and 
Sports to Human Psychosocial 
Health and Well-Being
Mupakile Chrispin

Abstract

Physical activity and sports are universally acknowledged for enhancing physi-
cal health, yet their profound contribution to psychosocial well-being and overall 
human wellness warrant equal emphasis. Engaging in regular physical activity has 
been linked to reduce stress, anxiety, and depressive symptoms, while elevating 
mood and self-esteem through neurochemical mechanisms such as endorphin release. 
Structured sports participation further fosters social cohesion, teamwork, and com-
munication skills, nurturing a sense of belonging and strengthening interpersonal 
and community relationships. Cognitive benefits, including improved memory, 
concentration, and executive function, underscore the role of physical activity in 
enhancing academic and professional performance. Collectively, these psychoso-
cial advantages promote emotional resilience, life satisfaction, mitigate cognitive 
decline and social isolation. Recognising the synergistic interplay between physical, 
psychological, and social health, this paper explores the essential benefits of physi-
cal activity and sports on physical, mental health, social well-being and personal 
development, emphasising their significance in fostering a balanced and fulfilling 
life. Policymakers, educators, and healthcare providers must prioritise accessible 
opportunities for physical engagement to address modern mental health challenges 
and cultivate holistic well-being in diverse populations.

Keywords: team, health, exercise, mental health, sports, diseases

1.  Introduction

Physical activity is a crucial component of a healthy lifestyle, offering numer-
ous benefits for physical and social well-being in all ages. It enhances cardiovascular 
health, strengthen muscles and bones, and reduces the risk of chronic diseases such as 

“Lack of activity destroys the good condition of every human being, while movement 
and methodical exercise save it and preserve it”. Plato (427–347 BC)
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obesity, diabetes, and hypertension [1]. According to World Health Organization (WHO), 
physical activity plays an essential role in the prevention of non-communicable diseases.

Several research have indicated that regular physical activity impacts psychologi-
cal resilience, mental well-being, and behavioural patterns. Less physical exercise 
and more inactive lifestyle are linked to health problems such as anxiety, weight gain, 
depression and other chronic conditions caused by sedentary behaviour [2].

According to WHO guidelines on physical activity and sedentary behaviour, 4 to 5 
million deaths per year could be averted if the global population was more physically 
active [3]. Around one in two women and a third of all men in England are damaging 
their health through a lack of physical activity. An estimate of £7.4 billion is being 
spent every year in United Kingdom to manage the health care. If current trends con-
tinue, the burden of health and social care will destabilise public services and affect 
negatively the quality of life for individuals and communities [4].

During Covid-19 pandemic, the lives of many people around the world were 
affected. There was so much fear, and many were not sure if they were going to 
survive upon seeing many recorded cases of deaths especially in China, European and 
American countries. The scale of adversities caused a lot of stress, fear and depression 
thereby affecting the normal sleep patterns [5].

Additionally, the world population had spent more time on electronic commu-
nication devices and looking at screens, which prevented the practice of physical 
activities. This had the potential harmful long-term effects on chronic health condi-
tions, including cardiovascular diseases, diabetes, cancer, and obesity all of which are 
known risk factors for severe COVID-19 [6].

The United States Physical Activity Guidelines recommend that all adults should 
engage in at least 150–300 minutes per week of moderate-intensity exercise whenever 
possible [7]. In addition, new evidence suggests that regular exercise may reduce 
the risk of acute respiratory distress syndrome, which is a leading cause of death in 
COVID-19-afflicted patients. This is mostly due to an increase in the production of 
extracellular superoxide dismutase during periods of exercise [6].

It is a proven fact that regular physical activities are key factors for the preven-
tion and management of non-communicable diseases (NCDs) such as cardiovascu-
lar and respiratory diseases, various chronic conditions like obesity, type 2 diabetes, 
and cancer. Physical activity also benefits mental health, including prevention of 
cognitive decline and symptoms of depression and anxiety, and can contribute to 
the maintenance of healthy weight and general well-being [8].

Engaging in regular physical activities provide a wide range of benefits for the 
human body, affecting both physical, social and mental health. Physical activities play 
an important role in promoting people’s health and well-being. Physically active indi-
viduals experience better sleep patterns, increased mental wellbeing and quality of 
life, as well as better physical function and fitness levels. In addition, physical activity 
might stimulate brain function and improve both cognition and mental health [9].

Regular physical activities like exercises have many physical health benefits, which 
are crucial in maintaining body functions. Physical activities such as martial arts 
training activities, running, cycling and swimming are known to improve heart and 
lung health by significantly reducing the heart disease by strengthening the heart 
muscle and increasing lung capacity [10].

Flexibility is also an important component that needs to be considered in main-
taining physical health. This is a crucial component of physical fitness. Exercises such 
as yoga, Pilates and martial arts like karate are known to increase flexibility, which 
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contributes to improved joint mobility, balance and posture. Regular stretching helps 
maintain the elasticity of muscles and tendons, allowing for smoother and more 
efficient movements [11].

Flexibility trainings can reduce injuries by loosening tight muscles and joints, 
especially in older individuals thereby preventing strains and sprains. Therefore, flex-
ibility training is highly recommended as part of a daily exercise routine to maintain 
overall body health. Thus, sufficient regular exercise can maintain and improve 
physical health [12].

To ensure support towards physical activities, many countries like the United 
Kingdom ensured that every town has play parks to encourage people to do physi-
cal activities. Other individuals opt to subscribe to gyms with or without trainers 
to keep fit and healthy. According to the report by PlayTime Matters, children 
who are involved in physical activities tend to have increased self-confidence, 
social and environmental awareness as well as interest and curiosity in their 
surroundings. In addition, they also show great levels of creativity, resilience, 
problem solving [13].

In this modern era, the rapid development of technology and changing lifestyles 
have brought a huge impact on people’s daily activity patterns. Many people now 
spend most of their time sitting in front of a computer screen or other electronic 
devices, leading to less physical activity [14]. This inactive lifestyle not only has a 
negative impact on physical health, but also on mental health.

Therefore, regular exercise is one of the important solutions to maintain a 
balance between mental and physical health. Regular exercise is proven to have 
many significant benefits for physical health. By exercising regularly, the body 
can improve fitness, strengthen muscles and bones, and improve flexibility and 
balance [14].

In addition, exercise also plays an important role in the prevention of diseases 
such as diabetes, hypertension and heart disease. These physical benefits gained from 
regular exercise can not only improve one’s quality of life but also extend one’s life 
expectancy [15].

2.  Methodology

2.1 Research design

This article employs a qualitative research approach, utilising a literature review 
and observational analysis to explore the benefits of physical activities. The study 
synthesises existing research findings from peer-reviewed journals, health organisa-
tions, and expert opinions.

2.2 Data collection methods

The data for this article was gathered through:
Literature review: A comprehensive review of scientific studies, health reports, 

and books related to the benefits of physical activities. Sources include research 
articles from databases like PubMed, Google Scholar, and WHO reports.

Observational data: Analysis of trends and real-world cases showcasing the posi-
tive effects of physical activity on physical and mental well-being.



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

6

2.2.1 Data analysis

The collected data was categorised into key themes such as physical health 
benefits (e.g., Sports Participation and Physical activity, Benefits of physical 
activity in young children), mental health benefits (e.g., Role of physical activ-
ity in combating drug abuse, importance of physical activity in pregnancy), and 
social benefits (e.g., Social and economic benefits of physical activity). Findings 
were critically analysed and compared to identify consistent patterns and gaps in 
research.

2.2.2 Limitations

This study primarily relies on secondary data and self-reported information, 
which may have biases. Additionally, while it covers a broad range of benefits, it does 
not include all possible individual experiences with physical activity.

2.3 Sports participation and physical activity

Sports have been an integral part of human culture for millennia, serving not only 
as entertainment but also a vital tool for physical, mental and social development. 
Sport’s value as a social connector is one of its most powerful development attributes. 
Sport is an inherently social process bringing together different fans, players, teams, 
coaches and other parties involved [2].

Sport creates extensive horizontal webs of relationships at the community level, 
and vertical links to national governments, sport federations, and international 
organisations for funding and other forms of support. In an era marked by sedentary 
lifestyles and rising health concerns, sports offer a dynamic solution to enhance qual-
ity of life [2]. Engaging in sports is one of the most effective ways to improve physical 
health. Regular participation strengthens the cardiovascular system, builds muscle 
and body density and enhances flexibility and coordination.

Sports is one of the physical activities that are demanding. Many sports activi-
ties have their specific training and require dedication. Sports like football, mara-
thon or Basketball requires regular training to ensure individuals remain fit and 
ready for the challenge ahead. By training, the body become healthy and active 
thereby preventing diseases like diabetes and other diseases caused by sedentary 
lifestyle [1]. Emerging research highlights the critical role of physical activity in 
mitigating risk of diseases such as arthritis that come about due to excess body 
weight. Excess body weight is a significant risk factor for Osteoarthritis (OA), 
particularly in weight bearing joints like the knees and hips. Physical activities 
will assist in maintaining the healthy weight thereby reducing mechanical stress 
on joints [16]. Remaining healthy gives an assurance of a happy life without 
stressing of hospital bills or health insurance covers.

Sports like football and basketball elevate heart rate, improving circulation 
and reducing the risk of heart disease and stroke. According to WHO, physical 
inactivity is a leading factor for global mortality and sports can counter this by 
promoting heart health [3]. The physically inactive individuals with cardiovas-
cular risk factors can reduce the risk of premature mortality by being active. The 
recommended 150 minutes of moderate aerobic activity has proven to prevent 
diseases [17].
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2.4 Benefits of physical activities to young children

Physical activity is essential for children’s overall health and development. 
Encouraging children to be active from a young age helps establish healthy habits that 
can last a lifetime. When an individual begins to exercise at an early age, exercising 
becomes part of their life. Without physical activity in children, their lifespan will 
be reduced as their chances of developing non-communicable diseases will be high 
[18]. For this reason, schools should always have provisions for outdoor activities that 
allows pupils to interact and perform certain physical activities. Not only will this 
be a motivation for physical fitness for the young ones but also improve their social 
interaction with people around them.

Physical education has become one of the most common activities incorporated in 
the school programmes worldwide. Children learn certain physical skills and discover 
their natural talents and capabilities that shapes their future. This regular participa-
tion in physical activities throughout childhood provides immediate and lifelong 
health benefits to the body [13]. School physical education (PE) provides a well-
arranged physical activity participation that allows school going children to remain 
healthy and improve their social and psychological development.

Structured school programmes also mitigate risks associated with social anxiety. 
Extracurricular activities, such as drama clubs, or sports teams, provide platforms for 
children to explore interests, builds leadership skills, and form peer alliances. These 
experiences foster resilience by encouraging children to navigate success and failure in 
supportive environments. Additionally, research shows that children in schools with 
strong SEL (social and emotional learning) programmes exhibit greater prosocial 
behaviour, emotional stability, and academic engagement, underscoring the interde-
pendence of psychosocial and cognitive development [19].

Schools integrating CASEL’s SEL framework report better emotional regulations 
and peer relationships. For example, a Chicago school saw a 10% rise in cooperation 
after SEL integration [20]. SEL programmes assists children to develop the skills, 
knowledge, and attitudes necessary to understand and manage emotions. It also 
assists in setting and achieving positive goals, feel and show empathy for others, 
establish and maintain positive relationships, and make responsible decisions [21].

Schools that implement project-based learning for instance science fairs, art 
projects, group presentations foster a sense of accomplishment as students share ideas 
while working together to solve the given problem. Students in schools with Social 
and Emotional Learning (SEL) programmes showed improved self-efficacy and 
motivation [20].

While the efficacy of school programmes depends on equitable access and cultur-
ally responsive design. Children from marginalised backgrounds often face barriers to 
participation, exacerbating psychosocial disparities. Schools must prioritise inclusive 
policies, trained educators, and community partnerships to ensure all children ben-
efit. By integrating psychosocial support into daily routines, schools lay the founda-
tion for lifelong mental health and social competence [22].

2.5 Mental health benefits

Physical activity has numerous mental health benefits. Any increase in physi-
cal activity levels can result in a range of physical and mental health benefits. 
Engaging in regular activity can significantly improve mental well-being by 
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reducing stress, anxiety, and depression while boosting mood, self-esteem, and 
cognitive functions [23].

Physical activities like exercises increases the brain-derived neurotrophic fac-
tor (BDNF) which promotes synaptic plasticity and neurogenesis especially in the 
hippocampus, which is involved in mood regulation. Since depression has been linked 
to reducing hippocampus volume, exercises increase the volume of BDNF thereby 
assisting in brain growth and better mood [24].

Regular physical activities can improve mood and sleep quality. Poor sleep exac-
erbates mental health conditions like depression and post-traumatic stress disorder 
(PTSD). Studies have shown that physical activities can improve sleep quality, dura-
tion and prevent the risk of developing disorders such as insomnia, daytime sleepi-
ness and sleep apnea [25].

Being involved in physical activity gives assurance of a proper regulated circadian 
rhythm making it easier to sleep. Improved quality of sleep enhances mood, concen-
tration and energy levels that benefits positively to mental health [26]. Research find-
ings showed that, individuals who regularly exercise tend to have more regular and 
deeper sleep patterns, which is crucial for mental and physical recovery. Good quality 
sleep is crucial in the recovery process of the body and mind, making exercise an 
important component in maintaining a balance between mental and physical health.

Furthermore, being part of the physical activities, especially in groups, can 
increase a sense of community and social support. These interactions are very impor-
tant in reducing feelings of social isolation that are often associated with mental 
disorders. By engaging in physical activity, individuals can build strong social net-
works, which in turn will improve emotional well-being and a sense of being part of 
the community [26].

3. The role of physical activity in combating drug addiction

Drug addiction is a complex disorder requiring multifaceted treatment 
approaches. Drug addiction is a significant public health issue affecting millions 
worldwide. Developing new medications to treat individuals affected with drug abuse 
is not only expensive, but also time consuming unsustainable [27]. Physical activity 
has emerged as a promising preventive and treatment therapy addressing biological, 
psychological and social aspects of addiction.

Substance abuse is a widespread problem and individuals experiencing substance 
abuse face challenges in the communities where they live. In most cases, individu-
als with abuse are seen to be violent and with unstable behaviour. In the UK, about 
58–78% of the population believes that individuals with alcohol and drug addiction 
are dangerous, unpredictable. Not only is the public with this view but also the health 
professionals [28].

While most individuals face stigma in their society. Individuals have the fun-
damental need to be accepted and approved by the social group they intend to be 
part of. Group activities create collective objectives. Group activities like yoga, team 
sports, rock climbing and hiking give therapy treatment to individuals struggling 
with drug abuse disorders. These activities require teamwork, fostering trust and 
 communication [29].

Overcoming addiction requires a multifaceted approach that includes medical 
intervention, psychological support, and lifestyle changes. Successful long-term 
recovery needs to involve experiences that are enjoyable and rewarding within a wider 
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environment of new activities, behaviours and support [30]. In combating drug 
abuse, one of the most effective yet often overlooked tools is physical activity. Regular 
exercise has been shown to reduce cravings, improve mental health, and provide a 
healthier alternative to substance use.

Engaging in physical activities such as running, swimming, or strength training 
helps regulate brain chemistry, particularly dopamine and endorphins, the same 
neurotransmitters affected by drugs [31]. Exercise can naturally elevate mood and 
reduce withdrawal symptoms, making it easier for individuals to resist cravings. 
Studies have shown that aerobic exercise can significantly reduce drug cravings by 
decreasing stress and anxiety, which are common triggers for relapse. Activities like 
yoga and meditation-based workouts can also help manage withdrawal symptoms by 
promoting relaxation and mindfulness [31].

Many individuals struggling with drug addiction also battles with depression, 
anxiety, and low self-esteem. Physical activity has been proven to be a replacement of 
drug use by offering natural recovery remedy that eliminates the need to use drugs to 
get self-satisfaction [32]. When individuals with addiction commit to be involved in 
regular physical activities like exercises, this increases serotonin levels (neurotrans-
mitter), which help improve mood and reduce stress. Physical activity like exercises 
provide a sense of accomplishment and control helping individuals rebuild their 
confidence whenever they achieve their fitness goals.

In addition, physical activities like exercises encourage individuals to develop 
healthy habits, replacing the time previously spent on drug use with meaningful and 
productive activities. Group fitness programmes, such as martial arts or team sports, 
also provide a sense of purpose and social support, reducing the likelihood of relapse. 
This involvement will protect an individual’s brain structure as well as the safety of 
the public community as most drug abusers tend to be in criminal activities [33].

3.1 Importance in sexual life

Physical activity offers numerous sexual health benefits for both men and 
women. Regular exercise improves cardiovascular function, hormone regulation, 
mental health, and overall physical fitness, all of which contribute to better sexual 
performance and satisfaction. Regular exercises enhance circulatory health, which is 
essential for sexual function. A good blood flow helps maintain erections in men and 
increases sensitivity and arousal in women. In addition, running and swimming can 
reduce the risk of erectile dysfunction in men [34].

Physical activities play a crucial role in strengthening the pelvic floor, which 
directly impacts sexual health for both men and women. Strengthening the pelvic 
floor muscles through exercises like Kegels and squats enhances erectile strength in 
men and orgasm intensity in women. The pelvic floor muscles support the bladder, 
uterus (in women), prostate (in men), and rectum, and their strength and flexibility 
contribute to better sexual function and satisfaction. A strong pelvic floor enhances 
arousal, orgasm intensity, and erectile function in men [35].

Physical activities like exercises help regulate hormones such as cortisol, insulin 
and sex hormones, which play a role in sexual health. E.g., high cortisol levels due to 
chronic stress can negatively impact libido, while exercise help lower cortisol levels. 
Physical activity in sexual life will eliminate the use of Viagra, medicine used to 
treat erectile disfunction. This medication if misused by individuals has potential  
to cause sudden drop in blood pressure, leading to fainting or heart-related 
 complications [36].
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Engaging in regular physical activity can significantly enhance sexual health by 
improving circulation, hormone balance, mental well-being, and confidence. It is 
a natural and effective approach to preventing and managing sexual dysfunction [36].

3.2 Economic benefits

According to World Health Organization (WHO), the economic burden of physi-
cal inactivity is large. Globally, almost 500 million new cases of preventable non-com-
municable diseases were expected to occur between 2020 and 2030 with an estimated 
treatment cost of US$ 300 billion or around US$27 billion annually if there was no 
change in the prevalence of physical inactivity [1]. Such huge amount of money will 
adversely affect the lower and upper-middle-income countries. Most African coun-
tries depend on foreign aid and once their sponsor countries are affected, it is very 
difficult to manage diseases on their own.

Investing in physical activity as a preventative health measure can reduce the 
financial burden on both individuals and healthcare systems. A study published in 
the Journal of the American Heart Association estimated that if 20% more people 
engaged in regular exercise, the United States healthcare system could save nearly 
$67.5 billion over 20 years [37].

Government initiatives promoting physical activity also generate long-term 
savings. For instance, the countries like Canada and Netherlands known to have high 
national physical activity report lower per capita healthcare expenditures compared 
to nations with high sedentary lifestyles [1].

Nowadays, many workplaces have encouraged their employees to participate in 
physical activities by offering a certain contribution towards the gym monthly fees for 
their employees. This initiative provides benefits for employees and for the work-
place. In Belgium, the headquarters of the National Social Security Office (NSSO) 
constructed a sports facility to promote physical activities for its employees. This was 
because of the high levels of inactivity found among workers due to lack of time and 
motivation [8].

To improve physical activities in workplace, there should be promotion of employ-
ees walking to colleagues’ desks instead of using internal telecommunications or 
emails when requiring something. Workplaces may construct their car parks further 
away from the offices to allow individuals to walk to the site. Furthermore, work-
places can also organise weekly sports activities for instance football, netball or play 
matches against other local teams or within different department in the workplace. 
Issuing of incentives such as awards, small vouchers to individuals and teams partici-
pating physical activities with media coverage encourages other companies and well 
as other different individuals [8].

Additionally, companies that invest in workplace wellness programmes, including 
physical activity, experience a positive return on investment (ROI). A meta-analysis by 
Baicker et al. found that every dollar spent on workplace wellness programmes, medi-
cal costs decrease by approximately $3.27, and absenteeism costs fall by $2.73 [38].

At individual level, the economic return on physical activity is very significant. 
Exercising will help you reduce or prevent spending money on diseases or conditions 
that arise because of having a sedentary lifestyle. Physical activities will enable the 
body to be more active making it possible for an individual to be more productive [2]. 
A more productive individual usually receives praises, promotions, bonus as well as 
pay raises which will assist in handing easily financial problems thereby eliminating 
financial stress.
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Engaging in physical activity reduces the likelihood of taking sick days, ensuring 
stead income without interruptions. With some workplaces offering overtime, a more 
fit and active employee will have the energy to work more hours than the one who 
is not thereby making more money. These physical benefits gained from physical 
activities like exercises can not only improve one’s quality of life but also extend one’s 
life expectancy [17].

There is much evidence that involvement in regular physical activity reduces the 
risk of dying prematurely [39]. It enhances the quality of life. Being healthy means 
having reduced healthcare costs and a better ability to enjoy healthy retirement life 
without financial strain [40]. Moreover, avoiding early retirement due to health issues 
ensures a longer earning period thereby boosting the retirement saving. A healthy 
employee may manage to retire at 65 years while those with healthy complications 
may retire early on medical grounds.

Physical exercising like cycling or walking while going for work saves a lot of 
money for families. In England, 2024 bus fares went up to £3 per strip and walking to 
the intended place may save an individual’s money especially on a long run. Walking 
or cycling does not only save money on individuals but also makes the environment 
safer and healthy by reducing on the pollutants which automobiles produce [15]. This 
in return offers a guarantee to have a safe environment with people living healthy lives 
without being affected by pollutants associated with cancerous diseases, which in 
many cases is incurable.

3.3 Social benefits

Physical activity is widely recognised for its physical and mental health benefits, 
but its impact on social well-being is equally significant. Participating in physical 
activities encourages social interactions and bonding. Whether playing in sports 
team, group running, martial arts or hiking with friends, these physical activities cre-
ate opportunities for individuals to connect with others who share similar interests. 
Participating in these activities such as sport enhances social cohesion by fostering a 
sense of belonging to a community or group. Engaging in group exercise programmes 
helps reduce loneliness and social isolation, especially among older adults [41].

Physical activities have social benefits that can positively impact people’s lives 
including community involvement as well as sense of connection with others. 
Involving in activities such as martial arts, football, and fitness classes, or jogging 
with others usually builds connection and interactions, builds confidence, collabora-
tion and communication abilities [42]. In addition, such activities promote mean-
ingful team building as well as mutual respect among individuals. Social exercise 
combats isolation especially for older individuals who might not have regular social 
opportunities like young ones.

Physical activity fosters emotional intelligence by encouraging individuals to 
manage their emotions, practice empathy and develop resilience. Team sports teach 
individuals how to handle wins and losses gracefully, regulate emotions under pres-
sure and understand the feelings of teammates and opponents. These experiences 
contribute to improved interpersonal relationships and emotional well-being [43]. 
People who feel lonely may feel more activated when they go for a dancing class or 
even a football match. The connection and communication that is made between the 
team helps such individuals to feel more loved and cared for.

Physical activities tend to reduce individual challenges associated with depres-
sion and loneliness. Some individuals release their frustrations, depression and 
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anxiety through physical activities such as exercises. Depression tends to take away 
an individual’s self-confidence [44]. Engaging in physical activity with other people 
can reduce the feeling of loneliness and isolation. Positive interaction during exercise 
release endorphins, improving mood and reducing stress, anxiety and depression. 
Exercising with others also make physical activity more enjoyable. Group activities 
will encourage an individual work extra harder than they would do when they are 
alone. This in the ned nurtures emotional resilience, fosters social bonds and enriches 
overall life satisfaction.

Many forms of physical activity, particularly team sports require cooperation, 
communication, and mutual support. Playing on a team helps individuals develop 
important social skills, such as conflict resolution, anger management, leadership, 
and collaboration [2]. These skills are transferable to other areas of life including 
school, work, and personal relationships, making teamwork-oriented physical activi-
ties valuable beyond the playing field. Encouraging participation in group physical 
activities such as exercises, sports and recreational activities can lead to a healthier, 
more connected and healthy society.

3.4 Benefits to public health

Physical activity plays a crucial role in promoting public health by reducing the 
risk of chronic diseases, improving mental health, and enhancing overall quality of 
life. In Africa, where both communicable and non-communicable diseases (NCDs) 
pose major health challenges, increasing physical activity can greatly contribute to 
improving public health. Physical activity helps regulate blood pressure, improve 
insulin sensitivity, and maintain a healthy weight [1].

A study in Africa found that individuals who engage in regular physical activity 
had a 30% lower risk of developing type 2 diabetes compared to inactive individuals 
[45]. Additionally, in Nigeria, community-based exercise programmes have success-
fully reduced hypertension prevalence among older adults [46].

Physical activity boosts the immune system, reducing susceptibility to infections 
such as tuberculosis and respiratory diseases [47]. In Ethiopia, studies have shown 
that physically active individuals have lower incidence in tuberculosis compared to 
sedentary populations [48]. Regular exercise also improves lung function, which is 
essential in managing diseases like asthma and chronic respiratory infections.

In Malawi, people faced problems of hypertension and diabetes mellitus in the 
urban cities such as Lilongwe and Blantyre. Despite having clinics to manage these 
diseases, the management of diabetes and hypertension has often been substandard 
with these diseases being poorly controlled due to inadequate drug stocks and lack of 
life-long therapy. These clearly shows how important it is to promote physical activity 
as a preventive measure to reduce the development of diabetes, obesity, hypertension 
and other non-communicable diseases.

3.5 Benefits of physical activities in pregnancy

Pregnancy is a transformative period in a woman’s life, accompanied by signifi-
cant physical and hormonal changes. Engaging in regular physical activity during 
pregnancy offers numerous health benefits for both the mother and the child. While 
concerns about safety may arise, research confirms that moderate exercise is not 
only safe but also essential for maternal and fatal well-being. Physical activities in 
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pregnancy helps maintain cardiovascular fitness, strengthens muscles, and improves 
endurance, making it easier for the woman to cope with the physical demands of 
pregnancy and labour [49].

Women experience several conditions during pregnancy. These includes back 
pain, mood swings, and gestational diabetes which affects their normal function-
ing of the body. Conditions like back pain may be reduced through light approved 
exercises which must also be consulted with the physiotherapist or medical doctor. 
Being involved in physical activities like exercises will not only lower the chances of 
severe back pain during pregnancy but also reduce the chances of developing gesta-
tion diabetes [50].

Physical activities improve insulin sensitivity thereby limiting foetal exposure to 
hyperglycaemia. This reduces foetal insulin secretion, a driver of excessive growth. 
Physical activities like exercises promote glucose utilisation by skeletal muscles, 
preventing hyperglycaemia [51]. Exercise modulates foetal programming, potentially 
reducing childhood obesity risk. This could be the reason why offspring of active 
mothers’ exhibit lower adiposity and improved insulin sensitivity [49].

Exercise modulates adipokines (leptin and adiponectin) which regulates foetal 
energy metabolism. Balanced leptin levels correlate with healthy birth weights. 
Furthermore, physical activity in pregnancy boosts antioxidant enzymes (glutathione 
peroxidase) thereby protecting against placental oxidative damage [52].

Other complications may include newborn child having low blood glucose levels 
(neonatal hypoglycaemia), chances of Perinatal death and a possibly having an 
overweight or obese child with the chances of developing Type 2 diabetes in later life. 
Pregnant women should limit the amount of time spent being sedentary. Replacing 
sedentary time with physical activity provides health benefits [53].

4. Conclusion

Physical activity is a cornerstone of a healthy lifestyle, contributing significantly 
to physical, mental, and social well-being. It reduces the risk of chronic diseases 
such as cardiovascular ailments, diabetes, and obesity while strengthening muscles, 
bones, and overall bodily functions [1]. Beyond physical health, regular exercise 
enhances cognitive abilities, improves sleep patterns, and alleviates stress, anxiety, 
and depression by stimulating neurotransmitters like serotonin and endorphins 
[24]. The benefits of an active lifestyle extend across all age groups, from childhood 
development to elderly care, ensuring longevity and improved quality of life. Despite 
these well-documented advantages, global physical inactivity remains a pressing 
public health concern, exacerbated by modern sedentary lifestyles and limited access 
to recreational spaces [8].

Beyond personal health benefits, physical activity plays a critical role in fos-
tering social cohesion and economic stability. Participation in sports and group 
exercises enhances teamwork, leadership skills, and community engagement, 
reducing social isolation and promoting inclusivity [13]. Moreover, the economic 
implications of physical inactivity are significant, with billions spent globally on 
managing preventable diseases linked to sedentary behaviour. The World Health 
Organization [1] estimates that nearly $300 billion will be spent on treating non-
communicable diseases caused by inactivity between 2020 and 2030. Governments 
and workplaces that invest in promoting physical activity experience reduced 
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healthcare costs, increased productivity, and enhanced employee well-being [38]. 
Schools incorporating structured physical education programmes contribute 
to children’s emotional resilience and academic success, laying a foundation for 
lifelong health [19].

To overcome barriers to physical activity, a collective approach involving policy-
makers, educational institutions, healthcare providers, and communities is essential. 
Strategies such as building accessible recreational facilities, integrating exercise into 
daily routines, and promoting workplace wellness programmes can significantly 
improve global health outcomes [8]. While developed nations have successfully 
implemented policies to encourage active lifestyles, developing countries often 
struggle with resource constraints. A collaborative international effort is needed to 
ensure equal access to opportunities for physical activity worldwide. Emphasising 
its role in disease prevention, mental health improvement, and social well-being can 
pave the way for a healthier, more connected society [40].

The World Health Organization (WHO) has developed several policy frameworks 
aimed at promoting physical activity as a preventive health measure. These frame-
works include the Global Action Plan on Physical Activity (GAPPA) 2018–2030, 
which provides strategic directions for the governments and stakeholders to create 
environments that encourage physical activity [2]. Implementing policy frameworks 
that promote active lifestyles is therefore crucial for reducing healthcare costs, 
improving public health and enhancing economic productivity.

To guide global and national efforts in increasing physical activity levels, WHO 
developed four key policy areas which namely, active societies, active people, active 
environments and active systems. Each of these areas provides a comprehensive 
approach to fostering a physically active population. However, their implementation 
in developing countries presents unique challenges and opportunities. For instance, 
African nations struggle to implement the “Active Societies” policy area with their 
traditional lifestyle and cultural norms that may discourage particularly women and 
older adults to exercise [54].

These challenges may be addressed through strengthening public awareness cam-
paigns, and media engagements [2]. Though there is still limited government funding 
for national physical activity campaigns, integrating physical activity promotion into 
existing public health campaigns (e.g., anti-obesity, kidney day and diabetes preven-
tions programmes) can maximise impact.

To have “Active Environments” means that facilities that facilitate physical activ-
ity should be available. These includes safe parks, pedestrian-friendly cities, cycling 
lanes, and accessible recreational facilities [8]. These are the facilities most develop-
ing countries lack adequately. Urban planning often prioritises motorised transport 
over pedestrian and cycling pathways, discouraging active commuting [15]. Public 
parks and sports facilities are often scarce or poorly managed. Government can 
collaborate with private investors and international donors to fund the construction 
of safe, accessible recreational spaces addressing all safety concerns especially for 
women and children.

Furthermore, when the safe recreational facilities are provided, opportunities for 
physical activity in everyday settings may increase including in schools, workplaces, 
and community centres. These facilities may be used either by paying or for free 
especially for government managed parks. This will encourage participation in physi-
cal activity by all ages thereby having “Active People.” To have active people in the 
society, exercise should be integrated into daily routines rather than relying solely on 
recreational activities [2].
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School based physical education (PE) programmes are often underfunded in low-
income nations and people in societies cannot afford to pay for school trips. Ensuring 
that schools prioritise PE as part of the curriculum can foster lifelong active habits 
by using the available resources [13]. This can be done through community engage-
ment with local sports clubs, dance groups, and cultural physical activities and games 
that require less resources. In workplaces, wellness programmes are uncommon in 
developing countries due to resource constraints. However, simple interventions such 
as promoting walking meetings, stair usage, and office exercise breaks can enhance 
employee health and productivity [38].

The final policy which provides for “Active Systems” highlights the need for 
strong governance, research, and policy coordination to ensure sustainable action on 
physical activity. The challenges that many developing countries are comprehensive 
national policies on physical activities. Incorporating physical activity into existing 
health policies, such as non-communicable disease prevention strategies, can drive 
systematic change [40]. Limited resources hinder large-scale interventions such 
as data collection, research and strengthening national data monitoring systems. 
Developing countries can seek assistance from organizations such as WHO, World 
Bank and regional health bodies to implement active lifestyles initiatives.
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Abstract

This chapter examines the multifaceted impact of physical activity on health, 
emphasizing its role in psychosocial well-being. Psychosocial health is the dynamic 
interplay between mental, emotional, social, and environmental factors, under-
scoring the inseparable link between physical and mental wellness. Various forms 
of physical activity and psychosocial health are explored alongside recommended 
physical activity guidelines and key physiological mechanisms through which exercise 
improves mood, reduces anxiety, and enhances mental health. The chapter delves 
into movement as a therapeutic intervention, exploring the relationship between 
movement and mental health, forms of movement therapy, and barriers to physical 
activity. It also highlights the social benefits of group activities, such as fostering com-
munity, support networks, and belonging. Real-life case studies illustrate how move-
ment therapy helps individuals overcome trauma, build confidence, and improve 
their quality of life. The chapter concludes with practical strategies for integrating 
physical activity into daily routines for holistic well-being.

Keywords: movement therapy, physical activity, psychosocial health, preventive 
medicine, mental well-being

1.  Introduction

1.1 Overview of movement, physical activity, and psychosocial health

Movement refers to any activity that occurs naturally, typically not undertaken 
to improve health or fitness, and does not demand significant discretionary time [1]. 
Movement is distinguished from physical activity in that it involves any bodily motion 
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without necessarily aiming for a goal. Physical activity (PA), on the other hand, is 
defined as any bodily movement produced by the contraction of skeletal muscles that 
results in energy expenditure [2]. Examples of physical activity span occupational 
tasks, sports, exercise, household chores, and recreational activities [3]. Exercise 
represents a specific subset of PA that is planned, structured, repetitive, and inten-
tionally aimed at improving or maintaining physical fitness.

While the physical benefits of PA are well established, such as reducing the risk of 
premature mortality and enhancing physical health, its psychological benefits are also 
increasingly recognized [4]. PA has been shown to positively impact mental health, 
including addressing serious mental illnesses such as schizophrenia, substance abuse, 
and eating disorders, with calls to integrate PA into mental health interventions [4, 5]. 
Psychosocial factors such as mental well-being, motivation, and social support also 
play a critical role in influencing participation in physical activities [5].

Specific types of physical activity such as group exercises and solo activities 
offer unique emotional and social benefits. Group activities, such as aerobics, dance 
classes, or team sports, foster social connections, enhance a sense of belonging, and 
provide mutual encouragement, which are pivotal in improving emotional resilience 
and reducing loneliness [6]. These interactions create an environment where indi-
viduals can share experiences, overcome challenges together, and receive feedback 
that promotes self-worth and reduces anxiety. Conversely, solo activities like running, 
swimming, or yoga offer opportunities for introspection and self-regulation. They 
enable individuals to disconnect from external stressors, focus on personal goals, and 
achieve mental clarity [6]. Both types of activities contribute to emotional health by 
reducing stress and fostering feelings of accomplishment.

The underlying psychological mechanisms further explain these benefits. Physical 
activity stimulates the release of endorphins and neurotransmitters such as serotonin 
and dopamine, which elevate mood and combat depression [7]. It also regulates the 
hypothalamic-pituitary-adrenal axis, thereby reducing physiological responses to 
stress. Moreover, activities that involve mindfulness or rhythm such as yoga or group 
dancing can enhance emotional regulation by fostering a meditative state and pro-
moting cognitive focus [7]. In group settings, social interactions amplify these effects 
by providing emotional support and shared experiences that buffer against stress and 
improve overall well-being [8].

These dynamics underscore the importance of integrating physical activity into 
strategies aimed at enhancing psychosocial health. Also, tailoring interventions to 
include both group and solo activities can optimize emotional and social dimensions 
of well-being, thereby addressing diverse individual needs and preferences.

1.2 Historical perspectives

The connection between physical activity and health has been acknowledged since 
antiquity [9]. Ancient Greek philosophers like Plato and physicians like Hippocrates 
and Galen emphasized the importance of movement and exercise for maintaining 
good health. Plato stated, “Lack of activity destroys the good condition of every 
human being, while movement and methodical physical exercise can save it and 
preserve it.”

Eastern traditions also recognized the value of PA. Indian Vedic practitioners 
such as Susruta and Charaka, and Chinese physician Hua T’O incorporated physical 
exercise into their holistic health practices [10]. This Renaissance sparked renewed 
interest in human anatomy and exercise. Advancements continued into the eighteenth 
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and nineteenth centuries with Johann GutsMuths introducing physical education 
in schools and Friedrich Jahn pioneering gymnastics in Germany. By the twentieth 
century, researchers like Johannes Lindhard and August Krogh advanced the scientific 
study of exercise physiology, including metabolic and cardiorespiratory responses to 
activity, cementing the field of exercise science.

1.3 Categories of physical activity

Physical activity is classified based on intensity, typically measured in metabolic 
equivalents (METs), heart rate, or breathing impact. This categorization aids in 
tailoring fitness plans and health recommendations.

1. Low-intensity activities: Involves minimal effort and is below 3 METs (metabolic 
equivalents). Examples: Gentle walking, stretching, household chores like wash-
ing dishes, or leisurely playing an instrument.

2. Moderate-intensity activities: Moderate activities range between 3 and 6 METs 
and elevate the heart rate slightly while still allowing conversation. Examples: 
Brisk walking, recreational swimming, dancing, and gardening.

3. Vigorous-intensity activities: These require six or more METs, significantly in-
creasing heart rate and breathing, and making conversation difficult. Examples: 
Running, cycling above 10 mph, competitive sports, and high-energy aerobics.

1.4 Physical activity guidelines

The World Health Organization (WHO) Guidelines on PA and sedentary behavior 
provide evidence-based public health recommendations for children, adolescents, adults 
and older adults on the amount of physical activity (frequency, intensity, and duration) 
required to offer significant health benefits and mitigate health risks [11]. The guidelines 
provide evidence-based recommendations for different populations. It indicates that 
all adults should undertake 150–300 minutes of moderate-intensity, or 75–150 minutes 
of vigorous-intensity physical activity, or some equivalent combination of moderate-
intensity and vigorous-intensity aerobic physical activity, per week. Among children and 
adolescents, an average of 60 minutes per day of moderate-to-vigorous-intensity aerobic 
physical activity across the week provides health benefits. The guidelines also recommend 
regular muscle-strengthening activity for all age groups. Adults should engage in muscle-
strengthening activities at moderate or greater intensity that involve all major muscle 
groups on 2 or more days a week, as these provide additional health benefits. Additionally, 
reducing sedentary behavior is recommended across all age groups and abilities, although 
evidence was insufficient to quantify a sedentary behavior threshold.

According to the guidelines, engaging in any amount of PA is better than doing 
none, regardless of the population. For individuals not currently meeting recom-
mended activity levels, even small amounts of physical activity can provide health 
benefits. It is advisable to start with low levels of activity and gradually increase the 
frequency, intensity, and duration over time. The health benefits of regular physical 
activity and reducing sedentary behavior outweigh potential risks, which can typi-
cally be managed by gradually increasing the amount and intensity of activity. Pre-
exercise medical clearance is generally not required. Individuals who are not regularly 
active and have no contraindications can safely begin and progressively increase their 
activity levels without consulting a health care provider.
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For those already engaged in moderate-intensity activity, transitioning to 
vigorous-intensity activity can be done incrementally without consulting a healthcare 
provider. However, individuals who experience new symptoms while increasing their 
activity levels should consult a health care provider.

1.5 Categories of psychosocial health

Psychosocial health comprises various interrelated dimensions essential for 
mental and social well-being. It is a new term to comprehend the already established 
factors involved in mental health and psychological well-being [12].

Key components include emotional health, which involves managing emotions 
and coping with challenges such as stress, resilience, and emotional expression. Social 
health focuses on building meaningful relationships and contributing to the com-
munity through support systems like friendships and active participation. Mental 
or cognitive health emphasizes intellectual growth, decision-making, and problem-
solving, supported by learning and creative pursuits.

Additional dimensions include spiritual health, which is about finding purpose 
and meaning in life, often through beliefs, values, or practices like meditation or 
gratitude. Environmental health examines the interactions with physical surround-
ings, promoting safe and sustainable living practices. Occupational health ensures 
balance and satisfaction in professional roles, enhancing career fulfillment and 
managing work-related stress. Together, these dimensions form a holistic framework, 
underscoring the interdependence of mental, social, emotional, and environmental 
factors in achieving overall wellness.

1.6 Movement as a therapeutic intervention

1.6.1 Physiological benefits

Physical activity offers substantial health benefits across multiple domains. 
Repeated exposure to mechanical stress and gravitational forces through regular 
activity enhances physical strength, endurance, bone mineral density, and neu-
romusculoskeletal fitness, fostering a functional and independent lifestyle [13]. 
Additionally, PA is associated with improved sleep quality and mitigation of psychi-
atric disorders [13]. The body produces neurochemicals like opioids and endocan-
nabinoids during physical activity, which are linked to pleasure, reduced anxiety, 
improved sleep, and diminished pain sensitivity [14]. Moreover, regular PA positively 
regulates the hypothalamus-pituitary-adrenal axis, reducing cortisol secretion and 
balancing hormones such as leptin and ghrelin [13].

1.6.1.1 Impact of physical activity on neurochemicals

Exercise influences the synthesis and modulation of neurotransmitters, includ-
ing monoamine catecholamines. These neurotransmitters, released in the brain, 
innervate critical regions like the hippocampus, amygdala, and prefrontal cortex, 
enhancing cognition and memory [15]. Dopaminergic neurons in the substantia nigra 
and ventral tegmental areas project along pathways involved in exercise-induced neu-
rocognitive benefits [16]. Physical activity also impacts serotonin (5-HT) synthesis, 
increasing tryptophan transport across the blood-brain barrier and boosting sero-
tonin levels [17]. Furthermore, exercise reduces inflammation and stress hormones, 
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optimizes catecholamine function, lowers cortisol levels, and increases brain-derived 
neurotrophic factor, which enhances neural health [15, 18].

1.6.1.2 Impact of physical activity on inflammation and stress hormones

Regular exercise has immunomodulatory effects such as optimizing catechol-
amine, lowering cortisol levels, which in turn reduces stress levels, and lowering 
systemic inflammation. Physical activity has been shown to increase plasma brain-
derived neurotrophic factor [18].

1.6.2 Psychological benefits

Numerous psychological effects, such as self-esteem, cognitive function, mood, 
depression, and quality of life, have been studied [19]. According to general results, 
exercise enhances mood and self-esteem while decreasing stress tendencies, a factor 
known to aggravate mental and physical diseases [20]. Studies show that people who 
exercise regularly have a better frame of mind. However, it should be highlighted that 
a consistent link between mood enhancement and exercise in healthy individuals has 
not been established.

1.6.2.1 Reduction of anxiety and depression symptoms

Physical activity has shown potential in alleviating depressive symptoms, 
sometimes as effectively as traditional antidepressants [21]. This effect is linked to 
the release of endorphins—opioid-like compounds produced by the hypothalamus-
pituitary system during intense physical exertion or emotional arousal. Endorphins 
are thought to reduce pain, elevate mood, and foster social bonding, thereby mitigat-
ing symptoms of depression and anxiety [22]. Known as the “endorphin hypothesis,” 
this theory suggests that PA increases the production of these endogenous peptides, 
reducing feelings of hopelessness and worry while enhancing emotional well-being.

1.6.2.2 Improved self-esteem and cognitive function

Physical activity enhances body capability, improving body image by fostering 
strength, flexibility, coordination, and muscle tone, rather than emphasizing esthet-
ics [23]. These physical improvements contribute to better self-esteem and stronger 
interpersonal relationships. Additionally, exercise induces structural brain changes, 
such as increased gray matter in the frontal and hippocampal region and reduced gray 
matter damage [24].

Exercise also boosts the release of neurotrophic factors enhances blood flow, 
improves cerebrovascular health, and optimizes glucose and lipid metabolism, sup-
plying vital nutrients to the brain [25, 26]. These physiological changes collectively 
enhance cognitive function and overall mental well-being.

1.7 The mind-body connection: How movement influences mental health

1.7.1 The interconnection of mental and physical health

Mental health disorders like anxiety, depression, panic disorder, and posttrau-
matic stress disorder are significantly correlated with the existence of physical health 
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diseases like diabetes, hypertension, arthritis, and heart disease [27, 28]. Individuals 
with mental illnesses, including schizophrenia, bipolar disorder, depression, and even 
anxiety disorders, have lower life expectancy and worse physical health, especially 
cardiovascular disease [28, 29].

The “mind-body connection” highlights the reciprocal relationship between 
mental and physical health, where each significantly influences the other [30]. Mental 
health disorders such as anxiety, depression, and schizophrenia are strongly associ-
ated with physical conditions like cardiovascular disease, diabetes, and hypertension 
[27, 28]. This relationship often exacerbates health disparities due to factors like 
genetics, lifestyle, treatment challenges, and social determinants such as poverty and 
exclusion [31]. Co-occurring mental and physical health issues can lead to difficulties 
in daily functioning, such as managing family responsibilities or employment, often 
resulting in further isolation and compounded health challenges [30].

The interplay between these domains can create a cyclical effect: untreated mental 
health issues may worsen physical conditions and vice versa. For example, depression 
can negatively affect metabolism, increasing the risk of type 2 diabetes, while the 
stress of managing diabetes can intensify depressive symptoms [32]. Chronic physi-
cal conditions causing persistent discomfort, such as fibromyalgia, are also linked to 
higher rates of depression, which in turn can hinder effective treatment adherence 
[33]. This bidirectional impact underscores the need for holistic health assessments 
and integrated treatment approaches.

Addressing the co-occurrence of mental and physical health issues requires better 
collaboration between general and mental health services. Screening is essential in 
both medical and psychiatric settings to ensure timely diagnosis and intervention, 
ultimately preventing the vicious cycle where one condition exacerbates the other. 
Recognizing this interconnection allows for more comprehensive care, improving 
outcomes for individuals with complex health needs.

1.7.2 Forms of movement therapy

Movement therapy integrates Eastern and Western mindful techniques to promote 
holistic healing of the mind, body, and spirit [34]. Defined as a therapeutic approach 
using psychomotor expression, it includes forms like dance therapy, which empha-
sizes emotional, cognitive, and physical integration [35]. Practices like rhythmic 
movements and dance date back millions of years, fostering community support, pro-
active health engagement, and sustainable wellness [35, 36]. Combining movement 
therapy with conventional medicine aligns with the World Health Organization’s 
definition of health, addressing physical, mental, and social well-being. The benefits 
include improved strength, balance, cardiovascular health, mood, and cognitive 
function, along with reduced pain and stress, making it an effective tool for enhanc-
ing quality of life and preventing illness [34]. Common forms of movement therapies 
include:

1. Yoga: Originating in ancient India, yoga combines physical postures, breathing 
techniques, and sometimes meditation to enhance mental and physical health. 
Various yoga styles have emerged in the United States, emphasizing different 
aspects of the mind-body connection but rooted in ancient philosophy. These 
range from gentle Kundalini yoga to challenging handstand exercises. Yoga’s ex-
tensive benefits for mental and physical health have made it a widely researched 
therapeutic intervention [37–40].
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2. Pilates: Pilates is a low-impact workout based on holistic principles such as con-
centration, control, and core stabilization. It strengthens deep muscles through 
resistance-based exercises and comes in two main forms: reformer and mat 
Pilates. Research supports pilates for managing pain, improving function, and 
enhancing psychological health and fitness in diverse populations, including 
those with low back pain and pelvic floor dysfunction [41, 42].

3. Tai Chi: This Chinese martial art integrates breathing, meditation, and coordi-
nated movements to promote balance, stress reduction, and overall well-being 
by restoring the body’s Qi [43]. Its simplified modern forms make it accessible to 
all ages. Over 500 trials and 120 systematic reviews confirm tai chi’s benefits for 
physical and mental health [44].

4. Qigong: Rooted in traditional Chinese medicine, qigong combines mindful 
breathing and fluid movements to circulate Qi [45]. It can be practiced in various 
forms—standing, sitting, or lying down—making it inclusive and accessible. 
Studies show qigong reduces depression, improves quality of life, and lowers fall 
risk. Integrative TCQ (tai chi and qigong) approaches have shown benefits for 
cancer patients, including reduced fatigue, pain, and inflammation [45].

5. Feldenkrais Method: Developed by an engineer and physicist, the Feldenkrais 
Method (FM) uses movement exploration to enhance somatic learning by 
distinguishing between comfortable and strained motions. Repetition improves 
movement patterns, promoting self-efficacy and long-term health benefits [46]. 
Though less researched than TCQ, FM has shown promise for pain management, 
motor behavior improvement, and maintaining independence in populations 
with disabilities [47, 48].

1.7.3 Integration of movement therapy in mental health

Movement therapy, or dance therapy, offers an alternative or complement to 
traditional talk therapy, which originated in Western and European cultures as a 
narrative-based approach to psychotherapy. In contrast, movement and dance have 
been used for centuries to express, manage, and process emotions [49].

Historically, dance played a vital role in community life, healing, and emotional 
expression. Prehistoric practices ranged from shamans performing ritual dances to 
African natives singing and dancing barefoot in communal circles, and Chinese peas-
ants on the Loess Plateau playing the Ansai drums to relieve fatigue [50].

Dance movement therapy emerged in the early twentieth century as modern dance 
and psychotherapy evolved. Modern dance liberated dancers from rigid, repetitive 
movements, encouraging creative, emotional expression [51]. Psychologists, recog-
nizing the deep connection between the mind and body, began exploring non-verbal 
therapies. This integration of dance and psychotherapy gained momentum during the 
socially open atmosphere of the twentieth century, which emphasized individuality, 
self-expression, and self-discovery. By the 1940s and 1950s, these developments laid 
the foundation for dance movement therapy as a formal therapeutic approach.

In 1966, the American Dance Therapy Association was established to profes-
sionalize the field. Its objectives included standardizing education and qualifications, 
publishing a professional journal, organizing international conferences, fostering 
global collaboration, and promoting research and widespread use of dance therapy.
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1.7.4 Challenges and considerations

Movement therapists face barriers to recognition within mental health fields, 
including skepticism and lack of acceptance from non-body psychotherapists [49]. 
Professional growth remains hindered by misconceptions about dance therapy’s 
legitimacy and its theoretical underpinnings. Addressing these challenges requires 
continued advocacy, education, and interdisciplinary collaboration.

1.8 Barriers to movement and physical activity

Various factors can hinder efforts to become physically active, and in this article, 
these barriers are categorized into physical and psychological aspects.

1.8.1 Physical barriers

1.8.1.1  Lack of access to facilities or safe environments for physical activity 
participation

The environment significantly impacts participation in physical activity [52]. 
Factors such as access to facilities, traffic congestion, poor urban planning, crime, 
unsafe neighborhoods, and pollution shape our willingness and ability to engage in 
physical activity.

Limited access to facilities and the high cost of sports activities often prevents 
individuals from rural areas from engaging in such activities [53]. In semi-urban 
areas, recreational spaces such as parks and sports arenas are scarce, and streets with 
heavy traffic further discourage outdoor activities [54].

1.8.1.2 Mobility limitations

Mobility is closely tied to independence, social connection, activity, and personal 
security [55]. Impaired mobility can significantly impact an individual’s well-being, 
leading to isolation, fear of falling, prolonged bed rest, and dependence on others for 
basic tasks.

People with mobility limitations often experience discrimination in public spaces, 
including stares and unpleasant remarks [56]. Additionally, they may face a lack of 
accessible facilities, insufficient social support from family and community, and inad-
equate guidance on engaging in physical activity [56, 57].

1.8.1.3 Health conditions that hinders physical activity

The relationship between physical activity and health conditions is complex. 
While physical activity offers numerous benefits, certain health conditions can 
increase risks, particularly for inexperienced or sedentary individuals engaging in 
sudden, intense exercise [58].

Exercise restrictions may be classified as absolute or relative, depending on the 
health condition. Absolute restrictions apply to conditions such as unstable angina, 
systolic blood pressure exceeding 180 mmHg, diastolic pressure over 100 mmHg, 
uncontrolled arrhythmias, heart failure, unstable diabetes, deep vein thrombosis, and 
conditions accompanied by fever [59]. Relative restrictions, while less prohibitive, 
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apply to cases such as severe hypertension, severe electrolyte imbalances, severe 
hyperthyroidism, aortic stenosis, and coronary artery stenosis [60].

1.8.2 Psychological barriers

Psychological barriers, such as depressive thoughts, weight stigma, heightened 
perceptions of disability, lack of motivation, and fear, are significant obstacles to 
engaging in physical activity [61]. Extensive research highlights the critical role these 
barriers play in limiting participation in physical activity [62–64].

1.8.2.1 Fear

Fear can be detrimental and traumatic, leading to mental and physical concerns 
[61]. Studies conducted have shown that fear-related problems can limit promoting 
healthy habits [61, 64, 65]. Fear of injury, judgment, pain, or failure can discourage 
individuals from participating in physical activity. Additionally, many feel threatened 
by new routines, public settings, and culture.

1.8.2.2 Motivation

Motivation governs and shapes the direction, intensity, and persistence of 
behavior, influenced by a wide range of internal, external, and social factors [66]. In 
sports psychology, two dominant theories explain motivational dynamics: the Self-
Determination Theory and the Achievement Goal Theory [67].

The Achievement Goal Theory emphasizes the importance of goal-setting in shaping 
decision-making, engagement, and behaviors to achieve performance outcomes. For 
instance, an individual might engage in a specific physical activity purely to master or 
learn a new skill [68]. Conversely, the Self-Determination Theory differentiates between 
intrinsic motivation driven by interest, enjoyment, or competence and extrinsic motiva-
tion, such as goals related to fitness, health, attractiveness, or social connections [69].

Much of the research on motivation, participation, and choices in physical activity 
is grounded in the Self-Determination Theory [70–72].

1.8.2.3 Historical trauma or negative experiences with movement

Repeated success or failure in specific activities significantly influences an indi-
vidual’s self-worth in those tasks [73]. Over time, these experiences extend to related 
domains, shaping a broader sense of overall competence or incompetence.

Individuals who struggled, failed, or felt discomfort while engaging in physical 
activities during childhood, adolescence, or adulthood often internalize the belief that 
they are generally incapable of excelling in such activities. This perception reinforces 
their reluctance to participate in physical activity, creating a cycle of avoidance and 
diminished confidence [74, 75].

1.9 Overcoming the barriers to movement and physical activity

1.9.1 Strategies for improving accessibility

Creating environments that are both accessible and encouraging for physical 
activity across diverse populations is a global health priority [76, 77]. To support the 
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adoption of healthy behaviors, individuals need access to programs and facilities that 
promote recreation and physical activity.

Community spaces such as gyms, sports facilities, and recreation centers play 
a crucial role by offering diverse opportunities for both organized and unstruc-
tured activities, whether conducted individually or in groups. Their proximity and 
variety of services make them particularly relevant for engaging populations with 
different needs and interests [78]. Participation in these facilities can be encour-
aged through partnerships, awareness campaigns, and financial incentives, such as 
discounted memberships. Additionally, technology, such as fitness applications and 
online classes, broadens access to physical activity. Addressing psychological barri-
ers through motivational programs and beginner-friendly activities fosters a more 
equitable and welcoming environment for all participants.

1.9.2 Therapeutic approaches to address anxiety and build confidence

Exercise has been shown to help individuals manage anxiety by exposing them to 
anxiety-like sensations in a controlled, low-risk setting, thereby enhancing their toler-
ance for unpleasant emotions and high arousal [79].

High-intensity exercise, which produces transient emotions and interoceptive cues 
like an elevated heart rate, can help individuals develop positive associations with 
these sensations and reduce avoidance behaviors. Furthermore, exercise strengthens 
impulse control by prioritizing long-term goals over immediate discomfort and 
teaches techniques, such as controlled breathing, to moderate arousal. Gradual 
increases in exercise intensity enable participants to build resilience and improve their 
ability to manage challenging situations effectively.

1.10 Journeys toward healing with movement

Movement is a powerful tool for healing, offering pathways to improved physi-
cal, mental, and emotional well-being. For many, movement serves as a therapeutic 
outlet, one that helps individuals confront and overcome barriers, whether they stem 
from anxiety, trauma, or physical challenges. These personal stories demonstrate the 
transformative potential of movement in reshaping lives and building resilience. Each 
narrative highlights a unique journey toward recovery and growth through physical 
activity. From dance and yoga to running and hiking, these stories underscore the 
diverse ways in which movement can empower individuals to reclaim their bodies, 
process emotions, and find a sense of community and purpose.

1.10.1 Personal narrative 1: Overcoming anxiety through dance

1.10.1.1 A personal story of transforming through dance movement

Dance Movement Therapy, also known as dance therapy, was introduced by 
Marian Chace in the 1940s as a psychotherapeutic approach that uses movement and 
non-verbal expression to aid in emotional and psychological healing. The American 
Dance Therapy Association defines it as “the psychotherapeutic use of movement 
to promote emotional, social, cognitive, and physical integration of the individual, 
for the purpose of improving health and well-being” [80]; the European Association 
Dance Movement Therapy adds the “spiritual integration” to this list [81]. Dance 
therapy offers numerous benefits for both mental and physical health [82]. It has 
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been shown to improve emotional well-being by reducing symptoms of depression, 
anxiety, and trauma. Additionally, it promotes social interaction, helps with stress 
reduction, and increases physical fitness. Research has shown that dance therapy 
has proven effective in addressing a range of medical conditions, including but not 
limited to anxiety, depression, schizophrenia, and Parkinson’s disease [83–86].

Sveindís, who experienced symptoms of Generalized Anxiety Disorder from 
childhood and was officially diagnosed at the age of 20, shared how dancing trans-
formed not only her physical health but also her mental and social well-being. She 
recounted:

“As I sit down in front of the computer in my little Finnish student apartment, 
Viola’s words linger in my mind. Pole dancing has given me immense strength, flex-
ibility I never thought I would ever have. It has shown me I am more capable than I 
dared to think I was. It has taught me I can do anything, as long as I practice. It has 
shown me that mistakes are only stepping stones toward success. It has given me an 
outlet, tools to better manage my anxiety, passion, and drive, friends in different 
parts of the world, and now it has given me my best friend. I’ve finally learned to 
embrace myself, I feel.”

1.10.2 Personal narrative 2: Finding Community in Group Therapy

1.10.2.1 An account of building connections in a supportive exercise group

Exercising in a group context can significantly improve one’s ability to sustain 
physical activity and enhance overall quality of life, compared to exercising alone 
[87, 88]. Group exercise classes have long been popular among gym-goers, even before 
the COVID-19 pandemic, and have adapted to virtual formats during and after the 
pandemic.

In a study employing diagonal narrative analysis, a collective story was shared by 
a group of disabled individuals who experienced exercise within a peer group. They 
reflected on the challenges of navigating gym environments that were often unwel-
coming, yet how their collective determination and sense of community empowered 
them to stay active:

“We all want to be active but have experienced oppressive practices in the gym 
that have made this difficult. We understand the feeling of being invalidated in the 
gym, but we have fought to ensure we stay active and recognize it is not our failings 
but the failings of the gym environment. We will not let this stop us, and we will 
continue to exercise.”

1.10.3 Personal narrative 3: Healing trauma via yoga practice

1.10.3.1  Individual experience of using yoga as a tool for reconciliation with past 
trauma

Therapeutic yoga involves the application of yoga postures and practices to treat 
various health conditions, aiming to prevent, reduce, or alleviate physical, emotional, 
and spiritual pain [89]. It incorporates yogic teachings to address structural, physi-
ological, and emotional limitations. Gulden and Jennings [90] found that yoga’s mind-
body focus had numerous benefits, including promoting self-acceptance and spiritual 
growth, reducing trauma symptoms, and enhancing peace, empowerment, and 
self-compassion. Research has demonstrated that yoga improves muscular strength, 
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flexibility, respiratory and cardiovascular function, aids recovery from addiction, 
reduces stress, anxiety, depression, and chronic pain, improves sleep patterns, and 
enhances overall well-being and quality of life [89].

Susan was sexually assaulted in her youth, and the sudden release of her attacker 
left her feeling unsafe and exposed. This traumatic experience triggered posttrau-
matic stress symptoms that severely affected her body, including poor digestion, 
weight gain, and hypervigilance. Reflecting on her experiences, Susan remarked, 
“Everything that’s said about trauma and posttraumatic stress symptoms is shockingly 
true. From gaining weight to isolating myself, I stopped going out to work out, hiding 
from the world. It wasn’t me—I’m not the kind of person to hide or become a recluse. I 
noticed how my body had changed, physically shrinking, my posture hunched in fear. 
Stretching revealed to me just how much I needed to reclaim my body and my life.”

Susan’s approach to yoga has evolved significantly since her focus shifted from 
purely physical fitness to integrating both the mental and physical aspects of healing. 
In the past, she practiced yoga primarily for the physical benefits, but now she views 
it as a tool for addressing the trauma she has experienced. This shift reflects how yoga 
can serve as a holistic practice that fosters emotional and physical restoration, helping 
individuals reconcile their body and mind [79, 90]. For Susan, yoga has become more 
than a workout. It is a path to healing, mindfulness, and self-empowerment.

1.10.4 Personal narrative 4: Recovery and resilience through running

1.10.4.1  A runner’s perspective on using physical activity as a means of mental health 
recovery

Running serves as a powerful practice of mental and physical reflection, where the 
mind and body are united in motion. Through regular long-distance running, indi-
viduals often experience an increased awareness of both present and past thoughts, 
while the interaction between body and mind becomes clearer. Running, even for just 
5–10 minutes a day at slow speeds, has been shown to significantly reduce the risks of 
death from all causes, including cardiovascular disease. Studies reveal that this small 
amount of running can lower the likelihood of mortality by up to 30%, with cardio-
vascular death risk decreasing by as much as 45% [91].

Ellie shared how running helped alleviate her depression, attributing the benefits 
to the release of endorphins. She explained, “I suffer a little bit from depression. This 
really helped make me feel, wow. This is a good feeling of endorphins.” Reflecting on 
her experience with postpartum depression, Ellie noted how running gave her mental 
relief: “Running allowed me to burn off that anxiety but also to… relax and have time 
for myself, which has been huge.” This time allowed her to clear her head, manage her 
anxiety, and find space for personal healing, highlighting the psychological benefits 
of physical activity in emotional recovery.

1.10.5 Personal narrative 5: Hiking as movement therapy

1.10.5.1 Exploring the healing power of nature through hiking

Studies are increasingly focused on the impact of outdoor recreation therapy 
on PTSD symptoms among veteras [92, 93]. Findings suggest numerous ben-
efits, including enhanced attention, improved cognition and memory, better 
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sleep quality, increased emotional stability, reduced stress and anxiety, heightened 
self-efficacy, and an overall improved quality of life.

One of the studies by Diertrich et al. [92] explored the effects of a six-month 
wilderness experience program for combat veterans with posttraumatic stress disor-
der. Participants highlighted the program’s therapeutic value, with one respondent 
stating, “I accept myself more for who I am.” One veteran noted the transformative 
impact, sharing, “I found myself not having to take my medications… I guess it’s 
just natural medicine.” These findings emphasize the profound role of nature-based 
therapies in supporting mental health recovery and fostering resilience.

1.10.6 A  quantitative study on the impact of physical activity on psychological 
well-being

1.10.6.1  Exploring the relationship between physical activity, motivation, and 
psychological well-being

Granero-Jiménez et al. [94] carried out a study to investigate the relationship 
between physical activity, motivation, and psychological well-being in young adults.

A descriptive cross-sectional correlational study was conducted, utilizing a mul-
tiple linear regression analysis to assess these variables. An online survey measured 
participants’ physical activity levels, motivation types, and psychological well-being. 
The final sample consisted of 489 young adults aged 18–35 years. Results revealed that 
higher levels of physical activity were positively correlated with better psychological 
well-being. Furthermore, motivation, particularly intrinsic motivation, emerged as 
a significant predictor of psychological well-being. This relationship was especially 
strong among male participants with higher activity levels.

This study highlights the substantial influence of physical activity on the psycho-
social health of young adults and underscores the importance of fostering intrinsic 
motivation to enhance activity levels and improve mental health outcomes.

1.10.7  A quantitative study on physical activity, hematologic indices, and quality of 
life of people living with human immunodeficiency virus

1.10.7.1  Exploring the relationship between physical activity, hematologic indices, 
and health-related quality of life

John et al. [95] carried out a study to examine the relationship between PA levels, 
hematologic indices, and the domains of health-related quality of life among people 
living with HIV, highlighting the transformative potential of movement in the journey 
toward healing and resilience.

The study involved 80 participants recruited from the HIV clinic of a tertiary hos-
pital. Participants’ PA levels were assessed using the International Physical Activity 
Questionnaire, while health-related quality of life was measured using the RAND-36 
questionnaire. Additionally, hematologic parameters, including hemoglobin, white 
blood cell count, and neutrophil levels, were obtained through laboratory analyses.

The findings revealed that as PA levels increased, participants exhibited a notable 
trend of improvement in hematologic parameters and health-related quality of life 
scores, reflecting the profound influence of physical activity on health. Specific 
domains of health-related quality of life, such as social functioning and pain manage-
ment, were positively and significantly associated with PA levels.
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This study underscores the healing potential of physical activity as a complemen-
tary therapy in the management of HIV. By enhancing HRQOL and fostering resil-
ience, PA emerges as a critical tool in addressing the multifaceted needs of individuals 
living with HIV. Incorporating physical activity into treatment protocols can empower 
individuals living with HIV, fostering a holistic approach to their overall health and 
psychosocial well-being.

1.10.8  A quantitative study exploring the impact of physical activity on health and 
well-being in young adults with serious mental illness

1.10.8.1  Investigating the impact of physical activity on health and well-being in 
young adults with serious mental illness

This study by Hovland et al. [96] explores how young adults with serious mental 
illness perceive PA and its impact on their health and well-being. Through in-depth 
interviews with nine participants who engaged in an aerobic high-intensity interval 
training program, the research highlighted that PA was experienced as a meaningful and 
beneficial practice. The participants described PA as enhancing their sense of well-being 
and contributing to their overall health. They also noted that it played a significant role 
in increasing their mental strength and resilience. Thematic analysis revealed three key 
themes: PA led to positive changes in focus and well-being, it fostered mental strength, 
and the lack of social support and safety often prevented engagement in PA.

The findings underscore the importance of adapted PA in improving psychoso-
cial health among young adults with serious mental illness. PA not only promoted 
a stronger sense of self-identity and mental well-being but also facilitated social 
engagement and stress management. However, the study emphasizes that for sustain-
able participation, it is essential for individuals to select activities that hold personal 
meaning and interest. Furthermore, social support and encouragement were identi-
fied as crucial factors in overcoming barriers to PA, suggesting that these elements are 
vital for fostering long-term engagement and mental health benefits for individuals 
with serious mental health.

1.11 The future of physical activity and psychosocial health

The connection between physical activity and psychosocial health continues to 
gain recognition as research underscores the positive impact of movement on mental 
well-being. With advancements in technology, PA is becoming more accessible, 
paving the way for innovative therapeutic approaches that build emotional resilience, 
alleviate stress, and enhance overall quality of life.

1.11.1 Emerging trends and advancement in technology and virtual support systems

It has been well-documented that PA is associated with better brain health and 
cognitive function in adults [93, 97, 98]. Despite evidence that supports a physi-
cally active lifestyle across the lifespan as important for healthy cognitive aging, the 
practical implementation of regular physical activity remains very challenging, which 
is shown by the number of adults who are unable to meet the recommended physical 
activity level [97, 99, 100]. Given the high prevalence of physical inactivity and the 
societal costs that cannot be ignored, the need to develop efficient intervention strate-
gies to encourage physical activity became necessary.
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Tele-exercise, which is the use of technology in physical activity intervention, 
is now in vogue [101]. This has become increasingly common in recent years due to 
new smart health and wellness devices and also the need to find flexible and suitable 
solutions to maintain an active and healthy lifestyle across age demographics [102]. 
Mobile apps that offer tailored workout programs on video, personalized programs, 
activity and nutrition tracking, live instructors, (group) video conferencing, wear-
able devices, sensors, and remote health monitoring are some of the range of options 
offered by tele-exercise [103, 104]. Technologies do not only offer flexibility as physi-
cal activity can be performed anywhere, whether indoor or outdoor, smart devices 
also collect data and show real-time information about the level of physical activity 
engaged in by users, as well as important parameters such as blood pressure, percent-
age of oxygen saturation, heart rate, temperature, and more [105]. Using this data, 
training programs are personalized as well as feedback, which helps to monitor their 
progress and effectively achieve fitness goals [106].

These technological trends incorporate the use of hardwares (wearables, smart 
workout equipment, etc.) and the use of software (smart analytics algorithms, 
AI-enabled applications, etc.) to provide a seamless experience. In this sense, virtual 
reality (VR) is an emerging tool that offers a quality experience, and through the 
interplay of its graphics processing and virtual training environments, there is a 
dynamic response to the user’s experience. VR is also able to assist rehabilitation 
through integration with motion capture systems [107]. This equally incorporates 
gamification to ensure a higher physical activity level in some adults [108]. Zeng et al. 
[109] have found in their study that virtual reality-based exercise improves moods 
related to anxiety and depression.

1.11.2 The role of policy in promoting active lifestyles

1.11.2.1  Importance of public health initiatives and policies supporting physical 
activity

Physical activity and exercise have been recognized as vital to a person’s life [110]. 
Its long-term advantages include the ability to improve overall physical and mental 
well-being. Additionally, physical activity also helps lower the risk of several diseases 
such as cancer, type 2 diabetes, cardiovascular diseases, etc. [111].

Given the clear implications, the World Health Organization (WHO) has been 
partnering with countries to provide evidence-based recommendations for PA. These 
documents usually contain information on the amount, type, and frequency of PA 
that will generally uplift the life of citizens and would cut across demographics such 
as children, adults, pregnant women, and the elderly [111].

Physical activity guidelines targeting individuals often fall short of delivering 
widespread benefits, as they fail to achieve sufficient participation levels across 
populations. This aligns with the current WHO recommendations, which emphasize 
a population-wide approach to physical activity, encouraging individuals to engage 
in at least 150–300 minutes of moderate-intensity aerobic activity or 75–150 minutes 
of vigorous-intensity activity weekly, alongside muscle-strengthening activities, 
to enhance both individual and public health outcomes. Therefore, public policies 
are better suited as they target a wider range of demographics and are effective as a 
response toward global physical inactivity level. The spectrum of influence is wider, 
and so is the impact [111]. These public policies are important because a 25% increase 
in PA level will help avert more than 1.3 million deaths yearly [112], and there is clear 
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evidence that it is an effective strategy against numerous chronic diseases and reduces 
their risk by 20–30% [113].

1.11.3 Community-based approaches and their impact on mental health

Home-based and community-structured PA are becoming commonplace. Through 
the use of virtual reality and applications that provide real-time connectivity and 
feedback, there are structured programs for many people. The technologies can be 
used either to track daily PA levels, which are measured against those of peers in the 
neighborhood, or to be used in shared virtual reality games. The digital technologies 
allow for visualization of tasks (such as in videoconferencing or pre-recorded videos) 
and also to give and receive feedback.

Technologies have also been used to bring adults together, for instance, in green 
parks in the community, where physical activity are still performed using technol-
ogy or without it. Snedden et al. [114] have shown that engaging in PA has positive 
psychological outcomes, including enhanced mental well-being and overall quality 
of life. Such community activities have also been shown to reduce anxiety and stress 
levels and the risk of depression [115, 116].

2.  Conclusion

Physical activity is essential for both our physical and mental well-being. 
This chapter explored the profound interconnection between movement and 
mental well-being, underscoring its physiological, psychological, and therapeutic 
benefits. From promoting neurochemical balance and reducing stress hormones 
to alleviating symptoms of depression and anxiety, physical activity serves as a 
cornerstone of holistic health. Furthermore, movement therapies like yoga, tai 
chi, and dance therapy demonstrate the potential to bridge cultural and historical 
practices with modern mental health strategies. Practices such as yoga, tai chi, and 
dance therapy highlight how ancient traditions can be powerful tools for healing 
in modern life.

However, challenges like limited access to facilities, lack of motivation, and 
societal stigma can make it difficult for many people to stay active. Overcoming these 
barriers requires creative solutions, such as community programs, public health poli-
cies, and new technologies like virtual fitness platforms and apps that make exercise 
more accessible and engaging for everyone.

Looking ahead, it is clear that PA has a crucial role to play in building healthier, 
more resilient communities. By creating environments that support movement and 
integrating it into mental health care, people can live fuller, happier lives. Through 
continued advocacy, education, and innovation, the transformative power of move-
ment can become a fundamental aspect of global health and wellness.
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Chapter 3

Physical Activity and Sports as a 
Means to Improve Well-Being
Yusaku Sugiura and Noriko Higuchi

Abstract

Physical inactivity has emerged as a global health concern, contributing to an 
increase in lifestyle-related diseases and a decline in healthy life expectancy. In Japan, 
where life expectancy is among the highest in the world, promoting physical activity 
habits at all stages of life is a pressing issue. This study explores strategies to promote 
physical activity and well-being, focusing on Japanese university students. Using 
the seesaw model of behavior change, which balances motivation and strain with 
self-determination as the fulcrum, we examined educational interventions using 
health support applications, social networking sites, reflective dialog, and self-
directed learning. Results showed that short-term use of exercise support applications 
increased exercise self-efficacy among university students but did not significantly 
increase physical activity levels. Furthermore, combining technology with peer 
interaction and reflective dialog facilitated students’ awareness, agency, and behavior 
change in relation to physical activity. We propose a paradigm shift in physical educa-
tion from skill acquisition to experiential learning based on the TAIIKU (Physical 
Education to Sports Continuum) framework to cultivate lifelong wellness literacy and 
autonomous engagement in physical activity in response to contemporary societal 
challenges such as the volatile, uncertain, complex, ambiguous (VUCA) era.

Keywords: physical activity, physical education, sports, wellness, well-being

1.  Introduction

In 2018, the World Health Organization (WHO) reported that more than 1 billion 
people are inactive, corresponding to one in three adults globally [1]. Physical inactiv-
ity worldwide has surged, resembling a pandemic with few signs of improvement 
[1]. If exercise habits are not established, the rate of lifestyle-related diseases may 
increase, eventually reducing the population’s healthy life expectancy. This also 
increases medical costs and reduces the labor force, leading to a loss of vitality in 
society. The economic impact of declining exercise habits is estimated to be $53–$58 
billion globally [2].

To motivate people to adopt regular physical exercise, it is essential to clarify its 
significance and to learn how to practice it effectively. Cultivating a sense of well-
being during university years is also beneficial because it can significantly impact 
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the development of exercise habits later in life [3]. Additionally, establishing exercise 
habits can be tailored to meet the needs of each individual. This argument has been 
supported by previous research on health education interventions that promote 
physical activity and well-being. Fostering well-being can encourage more people to 
engage in physical activity, potentially enhancing societal productivity [3].

Ryff and Keyes [4] found that psychological well-being goes beyond happiness; 
it comprises six necessary elements for well-being in life: (1) self-acceptance, (2) 
positive relations with others, (3) autonomy, (4) environmental mastery, (5) purpose 
in life, and (6) personal growth. Durden-Myers et al. [5] added optimism and vitality 
(as components of human flourishing) to the list, demonstrating their relationship 
with physical literacy. Meanwhile, physical education that embraces the concept of 
physical literacy can lead to self-actualization, greater resilience, and improved social 
relationships [6] and healthy life expectancy [7].

Physical education in Japan and abroad is increasingly being re-examined, as the 
future of physical education must focus on physical literacy and activity to enrich 
people’s lives and promote wellness in their lifestyles [8]. In today’s society, character-
ized by abundant goods and technological advancements, daily life has become highly 
convenient, fostering an environment where individuals may not necessarily perceive 
the need to exercise. In this context, the concept of physical literacy and the broader 
field of sports and physical education have been gaining attention in Japan.

To advance wellness through sports and physical education in the future, it is 
essential to develop individualized “life designs” that enable individuals to compre-
hend the importance of physical activity. To cultivate the ability to design a fulfilling 
life, the following four elements are necessary: (1) awareness and knowledge of 
health, (2) basic physical abilities necessary for exercise, (3) motivation to be physi-
cally active and healthy, and (4) lifelong engagement with physical activity. These 
components are typically acquired through physical literacy education, which is 
crucial for improving individual capabilities in these areas. We are responsible for 
understanding and promoting the value of motivation, confidence, and physical 
activity throughout our lives. Physical activity promotes athletic performance and 
fosters lifelong enjoyment, ultimately contributing to overall well-being.

Since the COVID-19 pandemic, our society has been radically transformed, with 
increased awareness of the convenience of online systems. For example, due to the 
efficiency of modern work practices, the time spent commuting to work can now be 
adjusted according to one’s needs. At the same time, leisure time created by techno-
logical advancements has opened up opportunities for physical exercise.

Finally, as information technology and artificial intelligence expand, we are enter-
ing the so-called VUCA (volatile, uncertain, complex, ambiguous) era, prompting 
individuals to reconsider how to improve their well-being. The cornerstone of this 
improvement is wellness through physical activity. Because physical activity during 
university years can significantly impact the development of exercise habits in later 
life, this study examined the importance of physical activity and sports in wellness 
education among a sample of Japanese university students.

2.  Seesaw model theory of practicing physical activity

Among the factors that positively influence well-being, self-determination enables 
individuals to intentionally shape their behavior [9]. In this context, a person’s 
behavior is influenced by the balance between “burden” (or psychological load) and 
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“motivation,” with the latter being the facilitator and the former being the inhibitor. 
This behavioral practice can be referred to as a “seesaw,” as illustrated in the seesaw 
model [ 10 ]. According to this theory, the seesaw tilts toward motivation when moti-
vation surpasses the burden, leading to behavioral practice. This balance depends on 
the position of the seesaw’s fulcrum, which corresponds to the individual’s capacity 
for self-determination. 

 To enhance motivation and sustain physical activity, one or more of the follow-
ing factors must be achieved: (1) enhanced motivation, (2) reduced burden, (3) 
improved self-determination, and (4) more emotional support that promotes self-
determination. The interconnectedness of these factors makes physical activity more 
sustainable (  Figure 1  ) [ 11 ].  

 In general, strengthening the motivation for physical activity involves clarifying 
the reasons for engaging in such activity and understanding its benefits. This process 
is also closely linked to fostering a sense of purpose in life. Conversely, reducing the 
burden associated with physical activity helps minimize one’s aversion to it.   In addi-
tion to improving self-determination, building confidence in one’s ability to engage 
in and sustain physical activity is important. Meanwhile, promoting and maintaining 
physical activity requires making independent choices based on personal interests 
and building peer relationships. Cultivating a sense of self-efficacy through various 
challenges and constructive feedback is also important. Interventions based on the 
self-determination theory indicate that physical activity is more likely to be sustained 
when individuals increase their intrinsic motivation [ 12 ,  13 ]. Specific methods for 
achieving this include positive self-talk (i.e., encouraging oneself with uplifting 
words) and self-counseling, which involves organizing thoughts to reduce anxiety 
about one’s actions. 

 However, even when individuals want to change their behavior, they do not always 
act rationally. Additionally, psychological conflicts, such as cravings, can emerge, 
making self-determination even more challenging [ 14 ]. Hence, emotional support 
through safe, open dialog can effectively promote self-determination despite these 

  Figure 1.
  Support method for promoting physical activities based on seesaw model [ 11 ].          
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conflicting desires. Engaging in reflective conversations allows individuals to share 
specific experiences with their peers, thus deepening their self-understanding and 
strengthening their self-determination. Regular physical activity positively affects 
mental health by reducing stress and anxiety while increasing self-esteem and overall 
well-being [15–18].

3.  Use of technology to enhance motivation, reduce psychological burden, 
and promote self-efficacy

3.1 Impact of health and exercise support applications on physical activity

Previous research has found that the physical activity of first-year university 
students tends to decline [19]. At the same time, many applications that support 
health and exercise have been developed for use through mobile devices, increasing 
research on physical activity utilizing these applications [20–23]. According to the 
seesaw model, such applications can enhance motivation, reduce perceived burdens, 
and promote self-efficacy by visualizing exercise habits. Support for enhancing 
motivation can be classified into two categories: (1) “behavioral approaches,” such 
as goal setting, contracting, self-monitoring, cues, and rewards; and (2) “cognitive 
approaches,” including decision-making, health education, and information provi-
sion. The former is designed to increase competence in physical activity and tends to 
be more effective than the latter [23].

In Japan, limited empirical research has been conducted on the prevalence of 
health and exercise support applications and their impact on physical activity levels. 
To address this gap, we examined the effects of intervention applications among a 
sample of first-year university students in prior research [24]. Specifically, a question-
naire survey was conducted with 273 first-year university students (133 males; 140 
females) to evaluate their stages of change in exercise behavior, frequency, enjoy-
ment, and self-efficacy, as well as their use of such applications.

The results for the stages of change were as follows: 31.5% in the maintenance 
phase, 7.3% in the indifference phase, 16.5% in the interest phase, 31.5% in the 
preparation phase, and 13.2% in the execution phase. Those in the maintenance 
and execution phases had significantly higher favorability for exercise self-efficacy 
and confidence in their health behaviors (p < .001). Additionally, 251 participants 
(92%) used health and exercise support applications. The duration of use was 60.6% 
for 1 week or less, 25.0% for 2–4 weeks, 6.4% for 5–7 weeks, and 8.0% for 8 weeks. 
Meanwhile, exercise frequency (days/week) was 2.24 ± 1.9 before the intervention. 
However, exercise frequency significantly decreased to 2.09 ± 1.9 after 2 months 
(p < .05). Moreover, those who utilized the application for 4 weeks or less showed a 
significant decrease in exercise frequency, whereas those who used it continuously for 
5 weeks or more did not. These results indicate that the continuous use of health and 
exercise support applications during the early university years can effectively mitigate 
the decline in physical activity.

3.2  Impact of combining health and exercise support applications and mobile 
social networking site (SNS) applications

Health and exercise support applications effectively promote physical activity; 
however, they do so mainly in the short term [25]. However, using these applications 
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with other approaches can lead to long-term behavioral changes and enhanced 
effectiveness [25]. Integrating mobile social networking site (SNS) applications with 
health and exercise support applications allows users to share their activities [26]. 
This sense of community can foster regular exercise habits. At the same time, using 
social magnetism in mobile SNS applications can positively influence exercise promo-
tion by improving individual health and increasing familiarity [27, 28].

Consequently, in previous research, we examined how integrating a health and 
exercise support application with a mobile SNS application affects university students 
who do not have established exercise habits. The study focused on physical activity 
(measured in mileage and frequency) and exercise self-efficacy [29]. A total of 19 
university students participated in a 16-week intervention, after which data from the 
final 16 participants were analyzed. The intervention comprised two phases: Phase 
I (weeks 1–8) involved using an exercise support application to visualize exercise 
history, while Phase II (weeks 8–16) integrated this application with a mobile SNS 
application, providing opportunities for participants to interact with their peers and 
share their exercise history. In this case, the participants engaged in various activities, 
including relay races and trail runs.

Conversely, the results regarding the distance traveled or the number of runs 
showed no significant changes after Phases I and II. However, exercise self-efficacy 
increased after Phase I (p = 0.006). Additionally, there was a positive correlation 
between the number of posts on the SNS and distance traveled (p = 0.545, p = 0.036). 
This correlation was based on several factors: visualizing their history, which 
increased their confidence; being motivated by peers’ running posts; enjoying run-
ning more; and having more opportunities to invite their peers to join. However, the 
lack of face-to-name recognition made users hesitant to post on SNS.

In summary, combining an exercise support application and a mobile SNS applica-
tion enhanced exercise self-efficacy among university students. However, the increase 
in the amount of exercise was not confirmed. Thus, to increase exercise levels, a 
mechanism must be developed that fosters a sense of unity among users and strength-
ens connections with peers. By carefully forming user groups, integrating exercise 
support applications with mobile SNS applications can catalyze the development of 
exercise habits among this demographic.

4.  Need for reflective dialog to promote self-efficacy and provide support

In late 2019 and early 2020, COVID-19 spread throughout the world, limiting people’s 
ability to interact freely. Before the pandemic, physical activity was promoted through 
various applications. However, after January 2020, physical activity significantly declined, 
especially among university students [30, 31]. In this context, we reaffirm the importance 
of face-to-face gatherings, direct dialog, and interactions, believing that these connec-
tions are essential for nurturing agency and developing healthy exercise habits.

4.1 Using reflective dialog to routinize physical activity

Reflective dialog has been used to promote agency and improve understanding 
and connection among individuals [32]. We incorporated reflecting talk which is a 
part of the speaking and listening dialog approach. This talk can be divided into care-
ful external and internal conversations [33]. These reflections can potentially foster 
agency in university students, among others.
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The present study examined how reflective dialog can increase interest in physi-
cal activity and help individuals establish healthy exercise habits [34]. Specifically, 
13 university students (12 males and 1 female) participated in three sports-related 
dialogs. Each 60-minute dialog was conducted in groups of three or four students. 
Each session included a reflective component in which the participants discussed the 
importance of physical activity and how to maintain it in their daily lives. Meanwhile, 
the changes in the students’ awareness and motivation toward physical activity 
throughout the dialogs were analyzed using the Steps for Coding and Theorization 
(SCAT) framework. The findings are as follows.

4.1.1 The 1st dialog

In this dialog, the university students acknowledged the importance of maintain-
ing their motivation for physical activity. Collectively, they explored ways to become 
more active by leveraging mobile devices and applications. Overall, they integrated 
physical activity into their daily lives by setting small, achievable goals.

4.1.2 The 2nd dialog

In this dialog, the university students recognized the importance of engaging in 
physical activities and visualizing specific exercises. This process fostered greater 
self-awareness of their physical activity. The students also gained insights into the 
advantages/disadvantages of mandatory goal setting and acknowledged the impact of 
group dynamics and motivation through various experiences.

4.1.3 The 3rd dialog

In this dialog, the university students recognized the enjoyment of communication 
and discussed the advantages and disadvantages of shared goals and outcomes. The 
participants also compared competitive and self-reward motivation and discussed 
various issues related to healthy exercise habits.

These reflective dialogs facilitated discussions about motivation for physical activ-
ity among the participating university students. The findings indicate that enjoyment 
and technology can help maintain this motivation, whereas self-awareness and group 
dynamics can positively influence behavioral changes related to physical activity. 
However, it is possible that the dialogs primarily influenced participants’ awareness 
and perceptions. Therefore, future efforts should incorporate a practical stage com-
bining reflective dialog with physical activity to evaluate actual behavioral changes.

4.2 Influence of self-directed learning on sports and physical activity

In this study, we also investigated how self-directed learning influences the 
perceptions and behaviors of university students regarding physical activity [35]. 
Specifically, 30 university students (22 males and 8 females) participated in a 12-week 
program involving physical activities, fieldwork, and sports-related discussions 
initiated by the students. During these dialogs, the participants formed small groups 
of three or four individuals and shared their views and insights on physical activity. 
These reflections were then analyzed using the SCAT framework [36].

The students’ self-efficacy scores for exercise increased slightly after the interven-
tion. After the fieldwork, the students recognized changes in their perspectives on 
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health, particularly regarding physical activity. Additionally, through the dialogs, 
they became more aware of several factors that inhibit exercise habits, broadening 
their understanding of wellness and the dynamics of physical activity (  Figure 2  ).  

 Based on these findings, this self-directed learning initiative established a physi-
cal activity routine and offered the students a lifelong perspective on the importance 
of such activity [ 35 ]. Although the program did not significantly increase overall 
physical activity, it addressed the students’ needs and objectives, promoting their 
autonomous motivation [ 37 ]. 

 Finally, the importance of “space” where people can gather and work was reaf-
firmed. In this regard, a “space” is a physical and relational space where knowledge is 
generated, shared, and developed [ 38 ]. 

 A space for sharing experiences through dialog is essential for transforming 
individual tacit knowledge into collective knowledge [ 39 ]. In this regard, self-directed 
learning can be an effective platform for providing emotional support, encouraging 
others’ opinions, fostering deeper reflection, pursuing new goals with peers, and pro-
moting confidence in physical activity. Practice and research on exercise habits have 
revealed that collaboration with others is essential for fostering general well-being.   

  5.  Physical education and sports for promoting wellness 

  5.1  Re-examining the significance of physical education and sports in promoting 
wellness 

 “Exercise” refers to planned, deliberate, and sustained physical activities aimed at 
maintaining and improving physical fitness. Conversely, “daily life activities” encom-
pass the physical activities involved in everyday life, such as employment, housework, 
and commuting. 

 The Japan Sports Agency has launched various initiatives to promote health 
through sports, including “Sport in Life” [ 40 ]. This program makes sports more 
accessible and encourages the public to establish regular exercise routines. It also 

  Figure 2.
  “Space” for self-directed learning to make sports an everyday activity.          
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broadens the definition of “sports” to include various physical activities, lowering 
participation barriers. The goal is to facilitate behavioral changes in daily activities 
(  Figure 3  ).  

 In Japan, the original meaning of sports, defined by play and enjoyment, has 
largely diminished. Many individuals now equate “sports” with physically demanding 
activities, perceiving it as being in athletic apparel and engaging in intense train-
ing regimens. Nevertheless, various initiatives have led to a gradual increase in the 
population’s participation in regular exercise—defined as 30 minutes of activity on 
two or more days per week—rising to approximately 50% [ 41 ]. This indicates that 
physical fitness should be promoted as an enjoyable activity in Japan and elsewhere. 
Fostering wellness based on each individual’s subjective view of health, instead of 
being constrained by traditional healthcare frameworks that focus on treatment and 
prevention, is important.  

  5.2 The TAIIKU (physical education to sports) system for wellness 

 In recent years, there has been a growing shift from physical education to sports, 
both in Japan and abroad. However, we argue against this trend of diminishing the 
importance of physical education. In Japan, sports—whether competitive or health-
oriented—have a rich history and are often embedded within physical education 
programs, reflecting a broader culture of wellness. To that end, we should further 
promote wellness through activities such as judo, which originated in Japan, and 
showcase the strengths of the Japanese. Meanwhile, there is a need to reassess the 
value of physical education within the continuum of “physical education to sports” 
(  Figure 4  ) [ 42 ,  43 ] . “TAIIKU,” which refers to physical education, is a concept 
that describes all human physical activities [ 43 ] and is a broad concept of physical 
education.  

  Figure 3.
  “Sports in life”.          
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Physical education is essential for developing a strong body, both physically 
and mentally, as it provides various stimuli through exercise. However, physical 
education should extend beyond simply educating individuals about the physi-
cal body. Physical education should not focus solely on the “education of the 
physical fitness.” The original purpose of physical education is the “education 
through the physical (activity)” to improve fitness and wellness [44]. In Japan, 
qualities such as “civility” (respect) and “cooperativeness,” fostered through the 
unique culture of physical education, have become defining characteristics of 
the Japanese people. This indicates that physical education should emphasize 
acquiring the basic fitness needed for daily life, encouraging healthy lifestyles, 
and developing non-cognitive skills. Meanwhile, the essence of sports lies in the 
enjoyment and comfort derived from physical exercise. Thus, we must preserve 
the educational value of the TAIIKU system, a continuum of physical education to 
sports, as a vital aspect of promoting wellness throughout life.

5.3 Paradigm shift to promote wellness through the TAIIKU system

Physical education methods have primarily focused on developing practical skills 
in exercise and sports, aiming to promote health and physical fitness in Japan and 
around the world. However, fostering exercise habits should not only focus on practi-
cal skills but also emphasize behavioral changes and awareness through collaboration 
with others.

Building on Kolb’s learning theory, which comprises the four components of 
diverging, assimilating, converging, and accommodating, Korthagen et al. [45] 
proposed the ALACT (action, looking back, awareness of essential aspects, creating 
alternative methods of action, trial) model. This model outlines individuals’ learning 
cycles as follows: (1) perform an action; (2) reflect on the action; (3) become aware of 
essential aspects; (4) expand their options for the action; and (5) make new attempts 
(Figure 5).

Generally, physical education and sports are defined by three characteristics: 
physicality, simultaneity, and collaboration. These characteristics are closely related 
to daily physical activity, including exercise and daily activities. It is well established 
that regular physical activity is essential for maintaining physical and mental health. 
However, the challenge is to shift the focus from traditional “expert”-led education to 
a model in which individuals actively engage with one another. In this case, this shift 

Figure 4. 
TAIIKU (physical education to sports) system.
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Physical education/sports

Previous Future

Purpose Health and physical fitness Wellness and well-being

Leading position Teacher/Instructor Collaborative facilitator

View of education Seek answers Ask questions

Leaning style Instruction/guidance Self-directed learning

Communication style Unidirectional Bidirectional (Dialog)

Motivation Extrinsic Intrinsic

Assessment Physical Wellness

Table 1. 
Paradigm shift through TAIIKU system.

should include employing the TAIIKU system to foster wellness and empower indi-
viduals to take the initiative in physical activity.

In the future, especially in a society with a 100-year life expectancy and given 
the challenges of the VUCA era, reliance on previous successes and mere knowledge 
acquisition will no longer suffice. Education must embrace learning through self-ini-
tiated questioning, reflection, and ongoing dialog with others. Therefore, the TAIIKU 
system holds the potential to strengthen life management skills and contribute to 
holistic well-being (Table 1).

6.  Conclusion

In Japan, there has been a longstanding TAIIKU system for sports and physical 
education. However, this system has not been effective because of insufficient sup-
port. Furthermore, educators and practitioners often do not fully understand how 

Figure 5. 
An example of a reflective cycle for physical activity.
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physical education and sports can promote wellness. They tend to force students to 
participate in activities rather than foster independence. As a result, various issues 
have emerged, such as “not understanding the significance of physical activity,” 
“not understanding how to exercise,” and “not enjoying exercise,” especially among 
university students without a strong foundation in sports [3, 46]. Although various 
strategies have been implemented to encourage exercise habits, their effective-
ness remains questionable [3]. Therefore, we recommend an educational approach 
grounded in experiential learning that can help develop a physical education and 
sports framework to enhance physical literacy, promote well-being, and connect 
individuals with peers through active participation in physical activities.
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Chapter 4

Physical Activity and Sports 
as Preventive Medicine for 
Psychosocial Health and 
Well-Being for Adolescents
Nasser Abouzeid and Abdullah Aldughaysh

Abstract

This book chapter examines the significant role of physical activity in enhanc-
ing adolescent mental health and overall well-being. It introduces a framework 
that emphasizes the interconnected nature of physical, cognitive, emotional, 
social, and autonomous development, suggesting that physical activity can be 
strategically used to address multiple challenges during adolescence. The chapter 
highlights that team sports and recreational physical activity are particularly 
effective in promoting social skills and self-esteem. There are gender differences 
in the benefits of physical activity, with males often showing more pronounced 
mental health improvements. The importance of family and social support is also 
noted in encouraging physical activity and contributing to better mental health 
outcomes. Furthermore, this chapter explores the integration of physical activ-
ity into academic settings to boost cognitive function. It notes the influence of 
sleep quality and family support on the relationship between physical activity 
and mental health. This work proposes a model for implementing targeted physi-
cal activity programs in various settings to build resilience and self-esteem. The 
proposed model suggests that programs should integrate cognitive, emotional, 
social, autonomous, and physical aspects of development. The chapter concludes 
by recommending future research on the long-term effects of physical activity 
and the development of specific intervention strategies.

Keywords: physical activity, adolescent mental health, Integrated Developmental 
Model (IDM), team sports, family and social support, cognitive development, 
gender differences, intervention programs, recreational physical activity, emotional 
regulation, psychosocial health, quality of life, high-intensity interval training 
(HIIT), normative data, lifetime mental disorders, resilience, school-based 
interventions, community-based programs
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1.  Introduction

Since the time of early humanity, humans have been doing physical activity out 
of necessity. Farming and hunting were physically demanding. However, it can be 
argued that humans’ realization of the importance of physical activity was not a 
recent development, as evidenced by the conception of recreational physical activity. 
It can be indicated that the recorded history of competitive sports began in the city of 
Olympia in Greece in the eighth century BC [1]. This shows that humans understand 
the link between physical activity and overall health. They knew that physical activity 
increased strength and fitness for military personnel [2]. The link between competi-
tive sports and military readiness has continued into modern times through military 
sports tournaments [3].

As for mental health, ancient Greek philosophers were also instrumental in clarifying 
the role of physical activity in mental health through the concept of mind-body balance 
[4]. The modern era has seen a clear and continuous increase in the popular realization 
of the importance of physical activity, both physically and psychologically. This has been 
the result of increasing studies pointing to its benefits. Physical activity can provide 
similar or even greater benefits than drugs, as shown in Fiuza-Luces et al. [5]. In this 
study, physical activity illustrated effects in reducing risk factors such as glucose intoler-
ance, blood lipids, blood pressure, and thrombosis. The authors of this study present 
epidemiological evidence showing the protective effects of exercise and how it can 
favorably impact the expression of our genome shaped by evolution to support physical 
activity. Overall, this study makes a strong case for exercise as the “real polypill” that is 
more accessible, cost-effective, and safer than pharmaceutical interventions [5].

2.  Methodology

A basic quantitative synthesis was performed after systematically reviewing and 
extracting certain numerical data from 23 studies examining the effects of physical 
activity (PA) on the physiological level as well as the psychological/mental health 
(MH) level. Data were organized by study, type of PA measure, type of MH measure, 
and statistical results. The extraction process focused on specific numerical values. 
These values are identified below along with one or two elected studies representing 
the numerical value or a statistical technique employed in the reviewed studies.

2.1 Means and standard deviations

Abouzeid et al. [6] provided blood oxygen saturation (SpO2) levels, with elevation 
training mask (ETM) users showing a SpO2 of 94% compared to 96% in the control 
group. These values were extracted to compare the physiological impacts of different 
training methods. Saanijoki [7] provides means and standard deviations for various 
physical measures such as BMI and VO2 peak for different groups.

2.2 Path coefficients

Menhas et al. [8] reported path coefficients from structural equation modeling (SEM), 
including the relationship between physical activity and mental health. For example, the 
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path coefficient between physical activity and psychological resilience was 0.631, and the 
path coefficient between physical activity and quality of life was 0.601. These values were 
used to assess the strength of relationships within their model.

2.3 Regression coefficients

Liu et al. [9] presented regression coefficients to quantify the association 
between PA and MH outcomes. They reported that high-frequency PA had a 
negative association with mental health of −0.439, medium-frequency PA had an 
association of −0.339, and low-frequency PA had an association of −0.171. These 
coefficients were extracted to determine the magnitude and direction of these 
associations.

2.4 Odds ratios (ORs)

Liu et al. [9] reported odds ratios, such as the finding that males meeting PA 
guidelines were less likely to have depression symptoms (OR = 0.73). These ORs 
were extracted to compare the likelihood of mental health outcomes based on PA 
levels.

2.5 Correlation coefficients

Correlation coefficients seen in the study by Kyan et al. [10] were extracted to 
measure relationships between different variables. For elementary and junior high 
school pupils, the correlation coefficients between patient-centered assessment and 
counseling for exercise plus nutrition (PACE+) and accelerometry were 0.13 and 0.50, 
respectively.

2.6 Direction of effects

Abouzeid et al.’s [6] data showed that ETM use led to lower blood oxygen satura-
tion (SpO2) levels compared to a control group (94% vs. 96%, respectively), indicat-
ing a physiological impact of the intervention. Menhas et al. [8] reported positive path 
coefficients between physical activity and mental health (0.631 and 0.601), psycho-
logical resilience (0.631 and 0.592), and quality of life (0.601 and 0.592), suggesting 
that greater physical activity was associated with positive mental health outcomes. Liu 
et al. [9] showed negative regression coefficients between physical activity frequency 
and mental health, demonstrating that higher physical activity frequency is associ-
ated with better mental health.

2.7 Magnitude of effects

Liu et al. [9] showed that the negative association with mental health increased 
with physical activity frequency, from −0.171 for low frequency to −0.439 for high 
frequency. This indicates a dose-response relationship. Menhas et al. [8] provided 
specific path coefficients, such as 0.631 (between physical activity and psychological 
resilience) and 0.601 (between physical activity and quality of life), which quantified 
the strength of these relationships. Abouzeid et al. [6] found a difference in SpO2 of 
2% between the experimental and control group.
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2.8 Consistency of findings

Liu et al. [9] found that males meeting PA guidelines had significantly lower odds of 
depression symptoms (OR = 0.73), showing an inverse relationship between physical 
activity and depression, but this association was not significant for females. However, 
the data in the study by Liu et al. [9] also demonstrated that both males and females who 
engaged in regular physical education had a decrease in both feelings of loneliness and 
insomnia. Moreover, the authors of Saqib et al.’s [11] study refer to studies that show that 
increased physical activity was associated with improved mental health.

2.9 Comparison of effect sizes

While effect sizes like Cohen’s d were not directly calculated, the regression 
coefficients from Liu et al. [9], the path coefficients from Menhas et al. [8], 
and the odds ratios from Liu et al. [9], along with the physiological data from 
Abouzeid et al. [6] provide comparable metrics for analyzing the strength and 
direction of different interventions and the relationship between PA and MH 
outcomes across studies.

2.10 Moderating factors

Liu et al. [9] indicated that the association between recreational PA and mental 
health was significant for males but not females, highlighting the potential moderat-
ing role of sex. This was further investigated by examining the results of a study they 
cite, which noted that males and females who participated in regular physical educa-
tion experienced a decrease in feelings of loneliness and insomnia. Menhas et al. [8] 
explored moderating factors such as social support, but such factors were not further 
investigated in their study.

2.11 Statistical analysis

Descriptive and inferential statistics were used to analyze the relationship between 
physical activity and mental health, drawing from the quantitative findings of the 
four key studies. These analyses included:

2.11.1 Regression analysis

Linear regression coefficients from Liu et al. [9] were compared to assess how 
different frequencies of PA were related to mental health outcomes.

2.11.2 Path analysis

The path coefficients reported by Menhas et al. [8] were used to understand the 
direct and indirect effects of PA on mental health via psychological resilience and 
quality of life.

2.11.3 Odds ratio analysis

The OR reported by Liu et al. [9] (0.73 for males) was used to quantify how PA 
affects the likelihood of experiencing depression symptoms.
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2.11.4 Comparative analysis

Physiological data from Abouzeid et al. [6] (e.g., SpO2 levels) were analyzed to 
compare the impact of different training methods on physiological outcomes.

3.  Mental health of adolescents

Consistent physical activity is crucial for both physical and mental health during 
adolescence [11]. Active teens show improved mental well-being, with a positive link 
between physical activity and resilience [9]. The World Health Organization recom-
mends at least 60 minutes of moderate-to-vigorous exercise daily for children and 
adolescents [11]. However, around 80% of teenagers aged 13–15 globally fail to meet 
these activity levels [8], and over 77% of adolescents in China do not achieve the 
recommended exercise [8]. The rise of motorized transport and sedentary lifestyles 
contributes to this lack of activity, making it essential to promote active habits among 
youth.

Consequently, addressing mental health during adolescence is crucial, as this 
developmental period is when many mental health disorders first emerge, often 
persisting into adulthood and leading to long-term challenges [12]. The study by 
Ormel et al. [12] highlights that over half of lifetime mental disorders occur dur-
ing adolescence, with a significant proportion experiencing multiple co-occurring 
disorders, which often exacerbates severity. Lifetime mental disorders encompass 
various mental health conditions diagnosed at any stage of life. These conditions 
include mood disorders (such as major depression, dysthymia, and bipolar disorder), 
anxiety disorders (like panic disorder, social phobia, and generalized anxiety disor-
der), and substance use disorders (including alcohol and drug abuse or dependence). 
The diagnoses can be made using structured diagnostic tools like the Composite 
International Diagnostic Interview 3.0 (CIDI 3.0) [13]. Early interventions are 
essential, particularly given that temperamental traits like neuroticism and poor self-
regulation contribute to the development of mental health issues. Physical activity 
has been shown to play a key role in improving adolescent mental health by reducing 
symptoms of anxiety and depression, enhancing self-esteem, improving emotional 
regulation, and providing stress relief. Additionally, it helps prevent or mitigate the 
onset of co-morbidity, which is common in adolescents with mental health issues, and 
can improve overall resilience in the face of stress. By fostering social connections, 
physical activity also serves as a preventive tool, offering a holistic approach to man-
aging mental health that may help prevent future chronicity and reduce the long-term 
impact of mental disorders. Given the evidence for both the high prevalence of mental 
health challenges and the benefits of physical activity, integrating exercise into daily 
routines for adolescents could be an effective strategy for early intervention, reducing 
both the severity and persistence of mental health issues into adulthood.

4.  Physical activity and mental health of adolescents

The mental health of adolescents has become an increasingly important area of focus 
in public health, as this developmental stage is marked by heightened vulnerability to 
stress, anxiety, and mood disorders. In recent years, physical activity has been recognized 
not only for its physical benefits but also for its potential positive effects on mental health. 
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Among the different forms of exercise, high-intensity interval training (HIIT) has gained 
attention for its ability to improve cardiorespiratory fitness, enhance pulmonary func-
tion, and boost overall physical performance. The study conducted by Abouzeid et al. [6] 
investigated the impact of an 8-week HIIT program with and without the use of elevation 
training masks (ETMs) on the physical health markers of young, active adolescents. 
While the study primarily focused on physiological outcomes such as improved pulmo-
nary function, hematological markers, and cardiorespiratory fitness, these improvements 
likely contribute to the overall mental well-being of adolescents.

Improvements in physical fitness, including increased VO2 max (higher VO2 max 
means your heart and lungs are more effectively supplying blood to the muscles and 
are efficiently extracting and using oxygen from the blood), peak power output (PPO: 
the highest level of power that can be generated under normal conditions before 
any restrictions or limitations are imposed), and enhanced pulmonary function, 
have been consistently linked to better emotional regulation and cognitive function 
[14–16]. In this study, both the experimental group (using ETMs) and the control 
group showed significant improvements in their fitness levels, with the experimental 
group experiencing greater enhancements.

Although Abouzeid et al. [6] study did not directly measure mental health out-
comes, the physiological benefits achieved through HIIT—such as increased oxygen 
uptake, enhanced cardiovascular performance, and improved hematological vari-
ables—are known to promote better mood, reduce stress, and potentially alleviate 
symptoms of depression and anxiety.

The physiological mechanisms behind these improvements suggest that regular 
physical activity, particularly intense, structured exercise like HIIT, can activate posi-
tive hormonal responses, including endorphins and other neurochemical factors that 
contribute to emotional well-being [7]. Moreover, the findings of Abouzeid et al. [6] 
support the hypothesis that physical activity enhances self-esteem and self-confidence 
in adolescents, as they observe tangible improvements in their physical performance. 
These factors, when combined, may lead to enhanced psychological resilience, 
reduced perceived stress, and overall improved mental health in young people.

As physical health is inextricably linked to mental health, the findings of this 
study offer valuable insights into the broader benefits of exercise for adolescents. The 
enhanced physical fitness achieved through HIIT could be a useful tool in addressing 
the mental health challenges faced by today’s youth, promoting not only physical but 
also psychological well-being.

5.  The role of physical activity type and sports participation in mental 
health

A significant body of evidence supports the positive association between sports 
participation—particularly team sports—and improved mental health outcomes for 
adolescents. Guddal et al. [17] found that participation in team sports was linked to 
higher self-esteem, life satisfaction, and lower psychological distress, particularly as 
adolescents transition to senior high school. Similarly, McMahon et al. [18] demon-
strated that team sports are associated with lower levels of depression and anxiety, 
with the most significant benefits for girls, particularly in enhancing their mental 
health compared to individual sports.

Zulyniak et al. [19] extended these findings by suggesting that recreational physical 
activity, such as organized sports, was positively correlated with better mental health, 
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particularly in male adolescents. In contrast, non-recreational physical activity (e.g., 
chores) was found to have minimal benefits on mental health, further emphasizing the 
importance of engaging in structured, social forms of exercise for youth. Similarly, Triaca 
et al. [20] examined the role of physical education in high school and found that partici-
pation in physical activity through school programs significantly reduced insomnia and 
loneliness, underscoring the mental health benefits of team-based school sports.

Murphy et al. [21] highlighted the critical role of physical activity in improving 
mental health, particularly for those adolescents who engage in team sports. The 
study noted that participation in sports was associated with lower levels of depression 
and anxiety, with team sports showing the most pronounced benefits. This suggests 
that the social and structured nature of team sports plays a crucial role in enhancing 
mental health, especially for those who are least active.

Barone et al. [22] demonstrated that even short-term initiatives like the European 
Week of Sport (EWoS) encouraged previously inactive children to engage in physi-
cal activity, which led to sustained improvements in mental health. These findings 
suggest that both the structure and social aspects of team sports are vital for support-
ing adolescent mental health and that physical activity interventions should focus on 
fostering social connections and enjoyment.

6.  Gender differences in the relationship between physical activity and 
mental health

The relationship between physical activity and mental health shows notable gen-
der differences. Gómez-Baya et al. [23] highlighted that girls reported higher levels of 
depressive symptoms and were less active than boys, with the effect of physical activ-
ity on mental health being more pronounced for boys. Shennar-Golan and Walter [24] 
also pointed out that boys were more likely to engage in strenuous physical activity 
and that this engagement was influenced by the parent-adolescent relationship, 
whereas girls tended to be motivated by health and appearance concerns.

Murphy, McGrane, et al. [25] and Zulyniak et al. [19] both found that, while physi-
cal activity improved mental health in both genders, the benefits were often stronger in 
males, particularly with recreational and team-based activities. Conversely, girls did not 
demonstrate significant associations between recreational physical activity and mental 
health, although this may be due to limitations in statistical power. These findings suggest 
that interventions should account for gender differences, tailoring strategies to engage 
girls through health-related motivations and boys through structured, competitive sports.

Harbec et al. [26] also found gendered differences in the trajectory of emotional 
distress in childhood, with boys benefiting more from early engagement in sports to 
avoid increasing emotional distress. This emphasizes the need to consider sex-specific 
interventions and the unique factors influencing activity levels and mental health 
outcomes in boys and girls.

7.  The frequency and duration of physical activity: Impact on mental 
health

The frequency and duration of physical activity (PA) have significant effects on 
adolescent mental health, with several studies demonstrating that more frequent 
and sustained engagement in PA correlates with improved emotional well-being. 
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Gómez-Baya et al. [23] conducted a longitudinal study that showed that increased 
frequency of sport participation was consistently associated with lower levels of 
depressive symptoms over time. The study highlights a progressive increase in depres-
sive symptoms during adolescence, with less active adolescents reporting higher 
depressive symptoms. This underscores the need for promoting consistent physical 
activity to counteract emotional distress.

In a similar vein, Guddal et al. [17] found that adolescents who engaged in regular 
physical activity, particularly through team sports, exhibited higher levels of self-
esteem and life satisfaction. Their study also revealed that PA had a stronger effect on 
reducing psychological distress among senior high school students, highlighting the 
importance of maintaining consistent PA during the transition from junior to senior 
high school.

Murphy, Sweeney, et al. [27] also explored the optimal frequency of PA and its 
influence on mental health. Their study on a lunchtime games-based intervention 
found that attending physical activity sessions twice weekly led to significant reduc-
tions in anxiety and depression, while attending three times weekly did not provide 
additional benefits. This suggests that a moderate frequency of activity, rather than 
excessive engagement, may be most effective for promoting mental health outcomes, 
particularly for adolescents dealing with anxiety and depressive symptoms.

Murphy, McGrane, et al. [25] further emphasize the role of PA in improving 
adolescent mental health by highlighting the psychological benefits of PA participa-
tion, with a specific focus on intrinsic motivation and social support. While the study 
primarily explores the social aspects of PA, it also underscores that regular engage-
ment in physical activity—particularly in group settings—provides sustained mental 
health benefits. Their findings suggest that adolescents who engage in frequent and 
enjoyable physical activity experience improvements in well-being, resilience, and 
emotional stability, aligning with previous research that emphasizes the importance 
of duration and regularity in PA.

The findings from Barone et al. [22] further support the positive influence of PA, 
particularly through short-term, high-intensity events such as the European Week 
of Sport (EWoS). The study demonstrated that even brief exposure to increased PA 
levels can motivate adolescents to continue engaging in physical activity, thereby 
promoting long-term mental health benefits. Harbec et al. [26] also found that early 
participation in sports was associated with reduced emotional distress trajectories, 
suggesting that sustained PA, especially during early childhood, has lasting benefits 
on emotional health. Taken together, these studies illustrate that physical activity, 
especially when frequent and of moderate duration, has a measurable impact on 
adolescent mental health. Whether through structured school-based interventions 
[27], organized sports [17], or community engagement [22], fostering regular partici-
pation in PA can play a pivotal role in mitigating mental health issues such as anxiety, 
depression, and stress. The integration of both moderate intensity and duration, as 
highlighted in several studies, appears to be crucial in maximizing the mental health 
benefits of PA.

8.  The role of family and social support in promoting physical activity and 
mental health

The importance of social support and family involvement in promoting physical 
activity (PA) and enhancing mental health during adolescence is well-documented 
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across multiple studies. Murphy, McGrane, et al. [25] conducted a study focusing 
on how adolescents perceive the relationship between PA and well-being, with a 
particular emphasis on social factors like social interaction and group settings. Their 
findings suggest that participation in team sports and group activities can foster a 
sense of belonging, which is crucial for maintaining motivation and enjoying physical 
activities. This sense of community and social connection significantly contributes 
to mental health and emotional stability. The study further found that PA offers a 
pathway to mindfulness and flow states, particularly in outdoor activities, which can 
significantly benefit adolescent well-being. Murphy, McGrane, et al. [25] highlight 
that social support, especially through intrinsic motivation and peer encouragement, 
plays a pivotal role in adolescents’ physical activity participation and, in turn, their 
mental health outcomes.

Zeqiri et al. [28] emphasized the impact of social support from family, friends, 
and teachers on increasing physical activity levels among adolescents in Kosovo. Their 
study found that positive encouragement from parents, particularly in organizing 
activities and providing transport to sports facilities, played a significant role in 
fostering an active lifestyle. The study suggests that family support is a key factor in 
overcoming barriers to PA and ensuring adolescents remain active, which aligns with 
the findings of Murphy, McGrane, et al. [25] on the importance of social support in 
maintaining regular PA participation.

Shennar-Golan and Walter [24] also explored how family dynamics and relation-
ships influence adolescents’ engagement in strenuous physical activity, finding that 
the parent-adolescent relationship was significantly associated with participation 
in vigorous PA. This study supports the idea that a positive family environment is 
crucial for encouraging physical activity, which is linked to improved mental health 
outcomes, particularly in boys who may be more motivated by familial relationships.

Triaca et al. [20] further add to this body of evidence by examining the role of 
physical education in the mental health of Brazilian adolescents. Their findings show 
that adolescents who participated in physical education reported lower rates of loneli-
ness and insomnia, with the effect being more pronounced in boys. The study under-
lines the importance of structured family and school support systems in promoting 
physical activity, suggesting that maintaining physical education as a core subject in 
the school curriculum is essential for supporting adolescent mental health.

Murphy, Coulter, et al. [29] contribute to this narrative by focusing on how self-
determined motivation, rooted in family and social contexts, can enhance the mental 
health benefits of physical activity. The study highlights that intrinsic motivation, 
driven by autonomy, competence, and relatedness (all core elements of self-deter-
mination theory), is crucial in fostering positive mental health outcomes through 
physical activity.

9.  Cognitive and psychological benefits of physical activity

Physical activity is not only beneficial for mental health but also plays a crucial role 
in cognitive development. Amornsriwatanakul et al. [30] found that regular physical 
activity enhanced cognitive functions such as memory, attention, and executive func-
tion. This aligns with Murphy, Coulter, et al. [29], who found that physical activity in 
the context of self-determination theory (SDT) led to better psychological outcomes, 
including enhanced feelings of competence and self-esteem, which are critical for 
positive mental health. These findings highlight the importance of incorporating 
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cognitive stimulation and psychological satisfaction into physical activity programs 
for adolescents, further supporting the need for structured and enjoyable activities 
that foster cognitive and emotional growth.

10.  Quality of life

Adolescence is a critical developmental stage where PA plays a crucial role in 
shaping both mental health and overall quality of life (QLAH). Research consis-
tently shows a strong connection between physical activity and improved quality 
of life, particularly through its effects on mental health, stress, and emotional 
stability.

The link between physical activity and mental health is especially relevant in the 
context of anxiety, distress, and peer relationships. A regression analysis conducted 
in China found that high-frequency physical activity is significantly associated with 
lower anxiety levels, while even medium-frequency activities have been shown to 
reduce distress in adolescents. These findings suggest that engaging in regular PA has 
the potential to positively influence psychological well-being by mitigating symptoms 
of anxiety and obsessive-compulsive behaviors, thus promoting emotional stability 
and a healthier personality [31].

Moreover, the importance of social support in maintaining adolescent mental 
health cannot be overstated. As demonstrated in research on Spanish adolescents, 
when family members and friends engage in physical activity together, it not only 
improves personal PA levels but also enhances family life satisfaction and the 
overall quality of life. This interconnection between social relationships, physi-
cal activity, and well-being underscores the multifaceted nature of quality of 
life, wherein supportive family and peer environments contribute significantly 
to adolescents’ physical and mental health [32]. Adolescents who have strong, 
positive relationships with their families and friends report higher levels of life 
satisfaction and are more likely to engage in regular PA, which in turn reinforces 
their overall health outcomes.

In the context of the COVID-19 pandemic, the disruptions to daily routines—
including the abrupt closure of schools and sports—illustrated how significant 
physical activity and social interaction are for adolescent mental health and qual-
ity of life. Adolescents experienced increased anxiety, fatigue, and poorer sleep 
quality during lockdowns, emphasizing the negative impact of decreased physi-
cal activity and social isolation on mental and emotional health. Interestingly, 
the quality of sleep emerged as a stronger predictor of improved mental health 
outcomes, such as reduced fatigue and better peer relationships, than physical 
activity itself. This suggests that while physical activity is crucial, other factors, 
particularly sleep quality, can also play a protective role in preserving adolescent 
well-being during challenging times [33].

Taken together, these studies illustrate the intricate relationship between physi-
cal activity, mental health, and quality of life in adolescents. Regular PA—especially 
when supported by strong familial and social ties—can enhance emotional well-
being, reduce symptoms of anxiety and distress, and improve sleep quality, which 
in turn supports better peer relationships and overall life satisfaction. However, as 
highlighted during the pandemic, disruptions to these routines can have significant 
adverse effects, underscoring the need for strategies that prioritize both physical 
activity and mental health support in challenging times.
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11.  Aspects of normal development

Understanding the normal development of adolescents in all aspects—cognitive, 
emotional, social, and autonomous—is crucial when using physical activity as a pre-
ventive approach for mental health issues. During adolescence, individuals undergo 
significant changes that influence their behavior and well-being. Cognitive develop-
ment allows them to think abstractly and reflect on their identity, while emotional 
growth leads to mood swings and sensitivity to social pressures [34]. Socially, adoles-
cents begin to prioritize peer relationships, which can impact their sense of belonging 
and self-esteem. The desire for autonomy often leads to risk-taking behaviors, but also 
to opportunities for developing healthy habits, such as regular physical activity. By 
understanding these developmental stages, clinicians and parents can better support 
adolescents in navigating these challenges and harnessing physical activity as a tool 
for preventing mental health issues like anxiety, depression, and stress. Knowledge of 
normative adolescent development is essential to guide appropriate interventions and 
promote positive behaviors that can safeguard mental health throughout this crucial 
stage.

In addition to the cognitive, emotional, social, and autonomous developments 
traditionally considered, we propose a modification to Bagley [34] framework by 
adding physical development, informed by established normative data on physical 
potential. This additional perspective allows for a more comprehensive understanding 
of how physical activity interacts with other developmental aspects to shape overall 
well-being. A figure illustrating all these aspects of adolescent development—cogni-
tive, emotional, social, autonomous, and physical—has been provided in detail in 
Figure 1. By integrating this new layer of physical development, we aim to enhance 
the potential for using physical activity not only as a tool for mental health prevention 
but also as a vital part of adolescent development as a whole.

12.  Physical normative data

Understanding the normative data of physical potential is essential for evaluating 
and interpreting the physical abilities of individuals within a specific population. By 
relying on robust, well-known, and established measures, researchers and practitio-
ners can obtain reliable benchmarks that reflect typical physical performance across 
various age groups, genders, and cultural backgrounds. These data are critical for 
identifying deviations from the norm, assessing health and fitness levels, and devel-
oping evidence-based interventions or programs aimed at improving physical health. 
Accurate normative data also enable professionals to track progress, predict future 
outcomes, and ensure that individuals receive the appropriate support for their physi-
cal development, making it a foundational element of health and fitness assessments. 
In this context, there are two different types of assessments; health-related physical 
fitness tests (Table 1) and sport-related physical tests (Table 2).

13.  Proposing a new model utilizing physical activity as preventive 
medicine for adolescent psychosocial health and well-being

Adolescence represents one of the most critical periods of human development, 
marked by rapid and often turbulent changes across cognitive, emotional, social, and 
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physical domains. It is a time when young individuals move from dependence to auton-
omy, navigating complex transitions that significantly impact their mental health and 
psychosocial well-being. However, the typical psychosocial challenges faced during this 
period—such as identity crises, peer pressure, academic stress, and emotional instabil-
ity—often leave adolescents vulnerable to mental health disorders, including anxiety, 
depression, and eating disorders. While traditional interventions such as psychotherapy 
and pharmacotherapy remain vital, emerging research points to the promising role of 
physical activity and sports as effective, evidence-based preventive measures against these 
challenges. Here, we propose a model that outlines a new framework for leveraging physi-
cal activity and sports as preventive medicine for adolescent psychosocial health, drawing 
upon established developmental principles and contemporary findings.

13.1  The Integrated Developmental Model (IDM) of physical activity as 
preventive medicine

At the core of the IDM lies the understanding that adolescent development occurs 
holistically, with physical, cognitive, emotional, social, and autonomous aspects 

Body composition Muscular 
strength

Muscular 
endurance

Flexibility Cardiovascular 
endurance

BMI Dynamometer Push-up test Sit and reach 
test

Step test

Skin fold Sit-up 
60 seconds test

Shoulder 
mobility

Beep test

Seven site skinfold 
measurements

BACK test Yo-Yo test

Three site skinfold 
measurements

Deep squat

Table 1. 
Health-related physical tests.

Power The agility The 
speed

Speed 
endurance

Coordination Accuracy Balance

Medicine 
ball throw 
test

Illinois 
agility test

30 m 
dash 
test

Margaria test Ball throwing and 
receiving test

Pass test on 
overlapping 
circuits

Y balance 
test

Sargent test The pro 
agility 
(5-10-5) 
test

Intermittent 
fitness test

The numbered 
circles test 
illustrates the eye-
foot coordination 
2.4.2. Eye-hand 
coordination testHexagon 

agility test
30–15 
intermittent 
fitness test 
(30–15 IFT)

Agility T 
test

Wingate 
anaerobic test

Table 2. 
Sport-related physical tests.
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deeply intertwined. By focusing on these interconnected dimensions, physical activ-
ity—when thoughtfully integrated into adolescents’ daily lives—becomes a powerful 
tool not just for improving physical fitness but also for enhancing psychosocial health. 
Physical activity can be a strategic intervention, targeting multiple developmental 
challenges adolescents face, simultaneously improving physical health and psychoso-
cial well-being.

13.1.1 Cognitive development and physical activity

Cognitive maturation during adolescence includes an increase in abstract think-
ing, self-reflection, and a deeper understanding of one’s values and beliefs [34]. 
However, adolescents often struggle with maintaining focus and motivation, leading 
to academic challenges and self-doubt. Integrating physical activity into daily routines 
can help promote cognitive development in several key ways. Exercise has been shown 
to stimulate neuroplasticity, supporting memory, attention, and executive func-
tion—all critical components of adolescent learning. Furthermore, physical activity 
helps alleviate cognitive overload, which often accompanies the stress of academic 
performance and social expectations. Adolescents who engage in regular physical 
activity are better equipped to manage stress and maintain focus, which can prevent 
cognitive-related mental health issues, such as anxiety and academic burnout.

13.1.1.1 Integrative cognitive-sport programs

Schools and communities should incorporate “brain breaks” or physical activity 
sessions within the academic environment. For example, incorporating structured 
physical activity sessions (such as 15-minute aerobic exercises or sports) in the 
middle of academic lessons can enhance students’ cognitive function, reduce anxiety 
related to learning, and improve academic performance. These sessions should aim 
to promote physical coordination while also engaging the mind with mindfulness 
techniques or problem-solving activities.

13.1.2 Emotional development and physical activity

Adolescence is characterized by significant emotional fluctuations driven by the 
maturation of brain regions responsible for emotional regulation [34]. This emotional 
lability often manifests as mood swings, irritability, and heightened sensitivity to 
social stressors, all of which contribute to the vulnerability of adolescents to mental 
health disorders, particularly depression and anxiety. Physical activity—especially 
team sports—can play a crucial role in stabilizing emotions and enhancing emotional 
resilience. Exercise is known to trigger the release of endorphins, which are natural 
mood boosters, and it also helps adolescents develop healthier coping mechanisms in 
response to stress. Moreover, engaging in physical activity fosters emotional self-
regulation, a skill necessary for navigating the intensity of adolescence.

13.1.2.1 Emotionally regulated sports programs

We recommend the design of physical activity programs that include a focus 
on emotional self-regulation, especially in group settings. Programs like “Mindful 
Movement Sports” can combine aerobic exercises with mindfulness practices to help 
adolescents regulate their emotions, enhance self-awareness, and reduce emotional 
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reactivity. For example, yoga combined with team sports can teach adolescents both 
physical coordination and emotional grounding, making them more resilient to 
psychosocial stress.

13.1.3 Social development and physical activity

During adolescence, peer relationships come to the forefront, with adolescents 
prioritizing social validation and identity formation through interactions with their 
peers [34]. This shift can lead to increased susceptibility to peer pressure, bullying, 
and social exclusion, which often contribute to depression and anxiety. Physical 
activity, particularly in the form of team sports or community-based exercise groups, 
creates a structured environment where adolescents can develop positive social skills, 
enhance self-esteem, and form supportive friendships. Sports provide a platform for 
adolescents to experience belonging, cooperation, and acceptance, fostering a sense 
of community that can buffer against the risks of social isolation and loneliness.

13.1.3.1 Social-integration sports teams

Schools and community centers should implement inclusive, non-competitive 
team sports or fitness programs that encourage participation from adolescents of all 
skill levels and backgrounds. These programs should focus on cooperation, mutual 
respect, and social inclusion rather than competition. An example would be mixed-
gender sports teams or inclusive fitness challenges that emphasize teamwork and 
camaraderie, encouraging adolescents to engage with peers from diverse social circles.

13.1.4 Autonomous development and physical activity

Autonomy is a central developmental task during adolescence, as young people begin 
to form their own identities and make independent choices [34]. However, this drive for 
independence often leads to experimentation with risk-taking behaviors, such as drug 
and alcohol use, unsafe sexual practices, and reckless driving. Physical activity offers a 
constructive outlet for this desire for autonomy by providing adolescents with opportuni-
ties to make independent choices about their health, fitness, and well-being. Through 
sports, adolescents can gain a sense of control over their bodies, learn responsibility, and 
develop the self-discipline needed to make healthy lifestyle choices.

13.1.4.1 Autonomy-enhanced physical programs

Programs aimed at promoting autonomous decision-making in sports should be 
emphasized. One example is creating “self-directed fitness plans” where adolescents 
can set their own fitness goals and track progress with minimal external oversight. 
These programs can be integrated into schools, community sports clubs, or even 
after-school fitness initiatives. Adolescents could be encouraged to take leadership 
roles in coaching, organizing events, or helping younger participants, which would 
build their confidence and reinforce responsible behavior.

13.1.5 Physical development and psychosocial health

The integration of physical development, guided by normative data on physical 
potential, enhances the IDM by incorporating the biological aspect of adolescence. 
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Adolescents undergo significant changes in strength, endurance, and body composi-
tion, which directly impact their mental health. Engaging in physical activity during 
this period of development is critical not only for the maturation of physical capa-
bilities but also for ensuring a positive body image and preventing issues like eating 
disorders, body dysmorphia, and low self-esteem. Furthermore, regular exercise can 
help balance hormone levels, which have a direct impact on mood regulation, offering 
a physiological buffer against mood disorders such as depression and anxiety.

13.1.5.1 Physically informed psychosocial interventions

Tailored exercise programs, based on established data on physical potential, 
should be designed to meet the developmental needs of adolescents. These programs 
should emphasize gradual physical progressions in strength, flexibility, and endur-
ance, ensuring that adolescents feel confident in their growing capabilities. This 
could include supervised resistance training, cardiovascular endurance programs, 
and flexibility routines, which are known to promote both physical development and 
mental well-being.

The Integrated Developmental Model (IDM) of Physical Activity as Preventive 
Medicine for Adolescent Psychosocial Health and Well-Being offers a comprehen-
sive framework for addressing the multifaceted challenges of adolescence through 
targeted physical activity strategies. By incorporating cognitive, emotional, social, 
autonomous, and physical development into a unified approach, we can use sports 
and physical activity not only to enhance physical health but also to safeguard against 
mental health issues, fostering resilience, positive self-esteem, and emotional well-
being in adolescents. These strategies, when implemented in schools, communities, 
and clinical settings, provide a holistic and evidence-based approach to adolescent 
health, paving the way for healthier, happier young people as they transition into 
adulthood.

The Integrated Developmental Model (IDM) of Physical Activity as Preventive 
Medicine for Adolescent Psychosocial Health and Well-Being highlights the intercon-
nectedness of cognitive, emotional, social, autonomous, and physical development 
during adolescence. It emphasizes how physical activity can address these develop-
mental aspects simultaneously, promoting mental health and resilience. The model 
integrates evidence-based strategies that use physical activity and sports to enhance 
cognitive function, emotional regulation, social skills, autonomy, and physical health, 
while preventing mental health issues such as anxiety, depression, and low self-
esteem. A detailed illustration of this model is provided in Figure 2.

14.  Conclusion and recommendations for future research

14.1 Conclusion

This book chapter reveals that physical activity plays a vital role in promoting 
adolescent mental health, with significant variations based on the type, frequency, 
and context of the activity. Team sports and recreational physical activities emerge 
as particularly beneficial, especially when social support and intrinsic motivation are 
emphasized. Gender differences are critical considerations, with boys generally expe-
riencing stronger benefits from physical activity in terms of mental health and physi-
cal fitness. Additionally, sleep quality, family support, and cognitive development are 



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

80

closely linked to physical activity, suggesting that a holistic approach—considering 
psychological, social, and biological factors—is necessary for effective mental health 
interventions in adolescence.

14.2 Future research

For the recommended future research, an important aspect would be to explore 
causal pathways and long-term effects of physical activity on adolescent mental 
health, with a particular focus on developing gender-sensitive, family-oriented, and 
context-specific interventions to maximize benefits across diverse populations. With 
respect to the type of studies, the following is recommended:

14.2.1 Longitudinal studies

Essential to understand long-term PA effects on mental health and well-being.
Needed to determine causal relationships over time.

14.2.2 Intervention studies

Necessary to show cause-and-effect by manipulating PA.
Should focus on effectiveness of PA as treatment and optimizing programs.

14.2.3 Diverse populations

Crucial for generalizing findings across age, culture, and socioeconomic groups. 
The impact of PA across varied settings should be investigated.

14.2.4 Objective measures

Important for validating self-reported data with tools like accelerometers. Both 
objective and qualitative data should be used for a richer understanding.

14.2.5 Moderating factors

It is necessary to explore how social, environmental, and genetic factors affect PA 
outcomes. We should examine factors like social support.

14.2.6 Other recommendations

14.2.6.1 Qualitative studies

To understand individual experiences.

14.2.6.2 Neurobiological studies

To explore brain mechanisms.

14.2.6.3 Studies on different PA types

To know their psychological effects.
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Chapter 5

Effectiveness of Physical Activity 
and Sport Interventions on 
Executive Functioning, Social 
Skills, and Quality of Life in 
Children and Adolescents with 
Neurodevelopmental Disorders
Katerina Asonitou, Sophia Charitou and Dimitra Koutsouki

Abstract

Neurodevelopmental disorders represent a category of psychiatric conditions that 
manifest during early childhood. They are characterized by atypical development 
of the central nervous system and can result in a range of emotional and behavioral 
challenges, as well as significant impairments in psychological, social, academic, and 
occupational domains. Challenges related to executive function, which include but are 
not limited to working memory, inhibition, cognitive flexibility, planning and orga-
nization, attention, and self-regulation, are commonly observed in individuals with 
various neurodevelopmental disorders, including autism spectrum disorder (ASD), 
intellectual disabilities (ID), attention-deficit hyperactivity disorder (ADHD), and 
developmental coordination disorder (DCD). Furthermore, during childhood and 
adolescence, executive functioning serves as a crucial predictor of academic suc-
cess. This chapter examines the impact of diverse exercise and sports intervention 
programs, adapted appropriately, on individuals with neurodevelopmental disorders. 
It highlights the benefits of enhancing executive functions and their correlation with 
improvements in social skills, quality of life, and overall well-being.

Keywords: physical activity, training exercises, intervention, sport, exercise, 
neurodevelopmental disorders (NDDs), autism spectrum disorder (ASD), intellectual 
disabilities (ID), attention-deficit hyperactivity disorder (ADHD), developmental 
coordination disorder (DCD), executive functions, quality of life (QoL), well-being

1. Introduction

“Μens sana in corpore sano” by the Latin poet Decimus Iunius Iuvenalis (55 or 60 
Anno Domini-after Christ).
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“Νούς ύγιής έν σώματι ύγιεĭ” in ancient Greek.
“A healthy mind in a healthy body” rendering of the phrase in English.

Neurodevelopmental disorders (NDDs) are inherent conditions rooted in neu-
rological factors, resulting in lifelong challenges such as autism spectrum disorder 
(ASD), intellectual disability (ID), attention deficit hyperactivity disorder (ADHD), 
and developmental coordination disorder (DCD), among others. These disorders can 
lead to difficulties in language, behavior, and learning, often necessitating a multifac-
eted approach to treatment and intervention [1].

Engaging in consistent physical activity (PA) is essential for sustaining both physi-
cal and mental health [2]. Activities that incorporate social interaction, such as active 
play during school breaks, team sports, or family-oriented physical activities, offer 
children valuable chances to develop prosocial skills such as effective communication, 
turn-taking, and conflict resolution. Acquiring these skills can enhance children’s 
enjoyment and involvement in physical activities [3].

The World Health Organization advises that children should engage in at least 
60 minutes of moderate-to-vigorous physical activity (MVPA) each day; however, 
many children worldwide fail to meet this recommendation [4]. Research has shown 
a positive correlation between children’s physical activity levels and their proficiency 
in fundamental motor skills (FMS). Specifically, children who excel in FMS tend 
to be more active, while those with lower proficiency are less likely to participate in 
physical activities. This connection is understandable, as FMS encompass essential 
skills—such as locomotor, object-control, and stability skills—that are necessary for 
various forms of physical activity, including sports [5].

Children with complex developmental needs represent a specific group that faces a 
heightened risk of inactivity and diminished fundamental movement skills [6]. These 
children may have a single diagnosed developmental disorder, but many experience 
multiple concurrent developmental challenges [7]. Such conditions can affect their 
physical capabilities; for instance, DCD is a broad classification that includes motor 
difficulties stemming from immaturity and developmental delays [8]. Additionally, 
other conditions can influence their behavioral and social functioning, such as 
ASD that affects social interactions, communication abilities, repetitive behaviors, 
and focused interests across a diverse range, [9] as well as ADHD that is marked by 
inattention, hyperactivity, and impulsive actions [3]. Individuals with intellectual 
disabilities (IDs) frequently experience low levels of physical fitness, which, com-
bined with reduced physical activity, can result in negative health outcomes. Research 
consistently shows a link between low physical activity and inadequate cardiovascular 
fitness, reduced muscular strength and endurance, as well as a higher prevalence 
of overweight and obesity in both adults and adolescents with ID. Therefore, it is 
essential to prioritize the creation of strategies that encourage greater participation in 
physical activities, particularly for children with NDDs, who need to develop lifelong 
exercise habits [10].

Some children who fail to achieve their developmental milestones may not have 
an official diagnosis [11]. Addressing these intricate developmental issues is crucial 
to mitigate the potential for secondary health and psychosocial challenges [12]. 
Structured and planned physical activity, recognized as exercise, has been shown 
to be an effective intervention, offering numerous advantages in physical, socio-
emotional, behavioral, and cognitive domains (Figure 1) [14].
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2.  Physical activity and exercise for children and adolescents with 
intellectual disability (ID)

Intellectual disability (ID) is classified as a neurodevelopmental disorder com-
prised of (1) difficulties in adaptive functioning and (2) problems in intellectual 
functioning. These limitations can lead to problems functioning in daily life skills 
relative to people who do not have disabilities [15].

People who have ID generally show a wide decline in cognitive abilities because 
of organic damage to the brain, or genetic factors, or incomplete development of the 
brain during early stages of growth. Furthermore, ID is also very heterogeneous, 
with cognitive deficits differing markedly among people, leading to various profiles 
of strengths and challenges [16–18]. Intellectual disabilities are not only individuals 
with at least 70 points below average IQ, but also persisted the individual’s as well 
a family’s life. Hence, the areas of rehabilitation, education, and social integration 
for children with intellectual disabilities become the main focus.

Improving cognitive performance is not only relevant academically; it is essential 
for personal and psychological growth and is also beneficial for well-being. It is the 
basis of basic human functions such as reasoning, memory, attention, learning, and 
problem-solving. Intellectual disabilities frequently involve weaknesses in executive 
function, attention, memory, mathematical skills, and spatial orientation skills. 
Consequently, they are often developmentally delayed across multiple domains, 
including learning, communication, attention regulation, problem-solving, and 
socialization, all of which contribute to a more complex daily life in comparison with 

Figure 1. 
Understanding neurodevelopmental disorders [13]. https://www.structural-learning.com/post/
neurodevelopmental-disorders.
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their typically developing counterparts [18]. Moreover, people with disabilities, espe-
cially people with intellectual disabilities, are less active than the general population 
[19]. Low levels of physical activity are common among individuals with intellectual 
disabilities (ID) and are associated with poor fitness. A lack of fitness can lead to 
harmful health consequences. Individuals who are adults and adolescents with ID 
often demonstrate poor cardiovascular fitness, low muscle strength and endurance, 
and a high prevalence of being overweight and obese. Therefore, the biggest question 
is how a lack of exercise can affect their health status [10, 16, 19].

Many barriers limit the active participation of people with intellectual disabilities 
in adapted physical activities. The existing barriers could include poor facilities, 
insufficient awareness regarding appropriate activities, restrictions due to their 
disabilities, and unavailability of society support. Another issue includes athletes with 
intellectual disabilities that experience being underrepresented in community sports 
and recreation programs limiting opportunities for them to participate in physical 
activity compared to peers who develop typically. Although the benefits of engaging 
in physical activity, including improvements in physical fitness and body composition 
for those with intellectual disabilities, have been extensively studied, the relationships 
of physical activity with multiple other areas, including behavioral and emotional 
problems, mental health, and other indicators of psychosocial functioning, remain 
largely unexplored [19].

Prior research has largely focused on select syndromes (e.g., Down syndrome) 
or conditions that are commonplace among individuals with intellectual disabili-
ties, such as autism and attention-deficit/hyperactivity disorder [20].

However, these studies often failed to report the level of intellectual disability 
in their cohorts, which is an important variable since there are strong relationships 
between the level of participation in physical activity and the severity of intellectual 
disability [17]. Due to physical disabilities, behavioral issues, or lack of personalized 
programs that suit their needs, children and adults with profound intellectual dis-
abilities (ID) are often limited in their physical excursion [17, 21].

Exergames integrate innovative technologies to create interactive environments, 
using gestures and movements of the body instrumental to simulating the game-
play on the screen. The use of a head-mounted display where users travel through 
fully immersive (FI) virtual reality exergames fully engages users. This technology 
goes a step further by allowing players to tune out their surroundings and focus solely 
on the game. Exergames are perceived to be a potential approach to promote physical 
activity and address typical barriers faced by young individuals with disability. By 
bringing together video gaming components with physical activity on a single plat-
form, they offer a solid way of promoting movement and fitness [10].

Borland et al. [19] performed a systematic review investigating the potential 
effects of sports and physical activity on behavioral problems, emotional problems, 
and psychosocial well-being of children and adolescents with intellectual disabilities. 
As of February 28, 2021, the researchers exhaustively searched five databases (ERIC, 
MEDLINE, PsycINFO, SportDISCUS, and SCOPUS). Out of these, a total of 32 stud-
ies were included as per the predefined inclusion criteria and analyzed. These studies 
used different research methods: 15 were case studies, 14 were treatment trials, and 
2 were cross-sectional studies and 1 was a cohort study. The results showed that the 
interventions had a beneficial impact but highlighted that one or more (at least 7 of 
14) of the trials had a high risk of bias. Overall, the data strongly suggest that higher 
levels of physical activity relate positively to beneficial behavioral, emotional, mental, 
and psychosocial outcomes for people with intellectual disabilities.
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In a similar study, Scifo et al. [21] focused on examining the positive effect of 
Sport Intervention Programs (SIPs) for people with intellectual disabilities. In an 
effort to shed light on key motivators for SIP participation, they conducted a system-
atic review of existing literature to provide a comprehensive overview of current 
knowledge. Through the comparison of 12 distinct studies, they emphasized how 
SIPs varied according to age and types of disability among participants, as well as the 
way the interventions were approached and carried out. SIP and identified important 
enablers for effective engagement in SIP (e.g., enabling environments for SIP (appro-
priate infrastructures), physical activity programs at schools and communities, and 
building educational and facilitator capacity). The results obtained demonstrate the 
importance of integrating successful SIPs to a more general intervention framework 
designed to improve physical and mental status and social integration of individu-
als with IDs [21].

Yang et al. [17] built upon the findings of previous research and performed a 
meta-analysis investigating the impact of physical activity on the mental health of 
children with intellectual disabilities. This study used the RE-AIM framework (Reach, 
Effectiveness, Adoption, Implementation, and Maintenance), a critical tool for evalu-
ating the implementation of public health programs. In order to fill the gaps found in 
the literature, a comprehensive systematic review was performed using six databases 
(CINAHL, ERIC, PsycINFO, PubMed, SPORTDiscus, and Web of Science). Studies 
published between January 2000 and September 2021 were reviewed; very strict inclu-
sion criteria were applied, such that each selected study must have included physical 
activity as an intervention and must have assessed mental health outcomes in children 
and adolescents aged 5–17 years with intellectual disabilities. This systematic review 
conducted in accordance with PRISMA guidelines used Comprehensive Meta-Analysis 
within the RE-AIM framework. This meta-analysis of 15 studies found a statistically 
significant positive impact of physical activity on the mental health of children and 
adolescents with intellectual disabilities, with a large effect size. More specifically, the 
effects showed moderate impact on psychological well-being, as well as significant 
improvement in cognitive functioning. The positive effects of these results highlight 
the effect of physical activity on the mental health of children and adolescents with 
intellectual disabilities, where psychological well-being and cognitive function show 
improvement. Thus, it is important to evaluate interventions to promote physical activ-
ity by using the RE-AIM framework to enable the translation of research evidence into 
effective practices that assess both short-term and long-term outcomes [17].

Executive dysfunction is common in people with intellectual disabilities (ID). 
Zhu et al. [18] recently performed a systematic literature review and meta-analysis 
to systematically investigate the effects of physical activity interventions on cogni-
tive function in children and adolescents with intellectual disabilities. Researchers 
conducted a systematic search of Pacific and European databases from inception until 
January 23, 2023, for studies reporting effects of physical activity/exercise interven-
tions on cognitive outcomes in this population. This search resulted in 2393 articles. 
Following an extensive review and stringent screening procedure, a total of 13 articles 
consisting of 16 studies were selected for the final analysis. Review Manager 5.4 soft-
ware was used to assess the risk of bias from the studies, calculate the effects of the 
interventions, assess heterogeneity between studies, and perform sensitivity analyses. 
The findings emphasized a globally significant positive link between physical exercise 
and cognitive ability among children and adolescents with intellectual disabilities. 
Notably, this extended to commentaries on other cognitive domains, such as memory 
updating, attentional focus, and attentional allocation. Findings also showed that in 
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comparison with individuals not engaging in physical activity, physical activity did 
not show statistical significance for specific functions such as attentional switch, 
attentional span, visual reaction time, and auditory reaction time, despite differences 
in intervention approach, intervention duration, and intellectual disabilities across 
studies resulting in heterogeneity [14].

A recent study by Xiao et al. [22] evaluated whether participation in the Special 
Olympics Unified Sports (UNS) soccer program influences executive function (EF) 
and prefrontal cortex activation in adolescents with intellectual disabilities (ID). Using 
fNIRS, the study compared two groups: those who had undergone UNS soccer training 
(n = 18) and matched controls who did not participate in the program (n = 26). The 
flanker task, 2-back task, and dots-triangles task were performed to assess the execu-
tive function in three cognitive tasks, corresponding to different cognitive constructs.

The results showed that the soccer training group displayed significant superiority 
in performance on the dots-triangles task and on the 2-back test compared with the 
control group. Even though the above-mentioned effects were promising, researchers 
were unsure if R-DLPFC would be more activated during the dots-triangles task in 
the soccer condition. Notably, the soccer group exhibited significantly reduced R-FPA 
activation during the 2-back task compared to the control group. This lack of group 
differences in the flanker task is noteworthy, suggesting that the soccer training 
program may not influence all dimensions of executive function.

These results indicate that the UNS soccer training program could improve 
the working memory functions in adolescents with intellectual disabilities, as it is 
indirectly enhanced by enhanced activation of the R-FPA. However, the effect on 
R-DLPFC activation is unclear. The findings suggest that participation in UNS soccer 
training may be effective in delivering improvements in executive function, thereby 
potentially improving the quality of life of adolescents with ID [22].

In this context, Chueh et al. [23] carried out a systematic review to analyze 
previous studies that evaluated the effects of a single session of physical activity on 
cognitive function in individuals with intellectual disabilities. This review provided 
a thorough analysis of eight separate studies and concluded that moderate-intensity 
aerobic physical activity positively influenced cognitive domains, including process-
ing speed, inhibition, and working memory.

Despite these findings, the review highlighted a clear gap in the literature with 
respect to the most effective intensity levels and types of physical activities that trans-
late into benefits for targeted cognitive functions, specifically higher-order executive 
functions such as planning. This makes it difficult to formulate precise recommenda-
tions as there are not available studies. Overall, the results have important implica-
tions for parents, educators, and professionals working with teenagers and young 
adults with mild intellectual disabilities or Down syndrome. Through the design of 
specific physical activity interventions decided upon intensity and type, caregivers 
and practitioners can greatly impact daily function and quality of life of this popula-
tion. This approach emphasizes what may be a potent additive to learning, work 
performance, and overall behavior management: personalized physical exercise [23].

3. Autistic spectrum disorder (ASD)

Autism spectrum disorder (ASD) encompasses deficits in cognitive, linguis-
tic, communicative, social, and emotional development. They are chronic and 
severe conditions usually manifesting in early life, often accompanied by cognitive 
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disabilities and co-morbid conditions [15]. Autism spectrum disorder (ASD) is 
characterized by core impairments that may include the presence of stereotyped and 
repetitive behaviors, decreased imaginative play, deficits in language and social skills, 
and restricted behavioral patterns. Although not specifically listed in widely accepted 
diagnostic manuals, by far the most consistent patterns of motor impairments among 
individuals with autism include both gross and fine motor skill deficits, as well as 
positioning/control, so that, for example, postural and balance difficulties, abnormal 
gait patterns, hypotonia, and motor coordination deficits are widespread among 
individuals along the spectrum. These motor challenges are known to be a potential 
risk factor for autism as they often appear in childhood and can last into adulthood.

Integrated approaches are considered to be effective in the mitigation and man-
agement of autism symptoms, since this is a complex disorder that is not addressable 
through single approach. One promising approach is interventions targeting social 
and communicative skills for several patients, speech therapy, or followed by a larger 
community for the patients [24–27].

Specialized sports training for autism can help learn specific skills that can be 
extended into therapeutic settings and improve social and communicative skills. 
The positive effects of sports on cognitive ability and mental or physical health have 
been well studied in the general population. In addition, the benefits of sports for an 
individual with autism spectrum disorder (ASD) are clear, as exercise reduces motor 
difficulties, increases cognitive skills, and aids emotional and behavioral health. 
Apparently, engaging in sport is advantageous for cognitive development as well as 
mental or physical health for both individuals on the spectrum and typically develop-
ing individuals [24–26, 28–32].

3.1  Effects of physical activity on executive function in children and adolescents 
with autism spectrum disorder (ASD)

Extensive literature exists regarding the positive impact of physical activity on 
executive functions in children with autism spectrum disorders (ASD) [33, 34].

A recent study conducted by Hou et al. [29] undertook a thorough investigation 
into the influence of different sports on executive function in children with ASD. A 
comprehensive search in eight online databases, including Web of Science, PubMed, 
Cochrane, Embase, and CNKI, was conducted to identify randomized controlled 
trials and quasi-experimental studies that report relevant data. A meta-analysis 
was conducted within a Bayesian framework, providing a personalized summary 
of the findings. The review included several major studies that highlighted the 
relationship between physical activity and executive function. The analysis showed 
that exercise was associated with a substantial improvement in all three aspects of 
executive functioning: inhibitory control, cognitive flexibility, and working memory. 
Cognitive flexibility and inhibitory control showed small-to-medium improvement, 
though inhibitory control showed greater improvement than cognitive flexibility. But 
the benefits to working memory, though significant, fell short of a medium effect 
size. For particular sports, Mini Basketball was effective in improving inhibitory con-
trol and cognitive flexibility, while having no effect on working memory. Meanwhile, 
Ping Pong effectively enhanced cognitive flexibility as well as working memory 
skills but demonstrated lower efficiency on inhibitory control. The early results also 
indicated that while Fixed Bicycle had some positive results, its influence on execu-
tive function—especially the targeted skills—was markedly weaker, suggesting less 
optimism in encouraging executive skills in children with ASD. This study also 



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

94

found varying effectiveness for different interventions. Other approaches regarding 
executive functions were found in activities such as learning bikes, animal-assisted 
therapy, and exergaming. Cognitive flexibility would probably not result just from 
these resources. Such approaches as SPARK, Neiyang Gong, and Martial Arts all 
serve to improve inhibition—one of the strongest predictors of effectiveness of all the 
interventions tested. The results showed that SPARK and Fixed Bicycle interventions 
had little effect on working memory, aligning with previous conclusions that differ-
ent physical engagements target specific areas of executive function [29].

A recent systematic review by Suárez-Manzano et al. [31] screened 21,577 
references from numerous databases and concluded 20 longitudinal studies that 
met inclusion criteria, which were restricted to high-quality interventions. Objective: 
This review aimed to investigate the impact of physical activity (PA) in patients with 
autism spectrum disorder (ASD). Interestingly, 64% of these studies had a positive 
effect of PA on cognition. Similarly, 46% of the studies reported improvements in 
behavioral and motor skills outcomes, highlighting the positive impact of exercise 
interventions in this population. Most PA sessions were moderate to vigorous inten-
sity exercises of 15- to 30 -minute duration that had significant positive impacts 
on a range of domains including cognitive (r(41) = 0.44, p < 0.003), behavioral 
(r(41) = 0.36, p < 0.02), stereotypical (r(41) = 0.37, p < 0.05), and repetitive behav-
iors (r(41) = 0.28, p < 0.05).

Of the 15 studies that specifically examined the long-term effects of physi-
cal activity (PA), most focused on aerobic types of activities before or after school 
time to promote motor skill development. Ten of these studies have reported 
beneficial effects on all behavior and stereotypical behavior. In contrast, only six 
studies found clinically meaningful improvements in motor skills suggesting that 
while PA can encourage good behaviors, its impact on motor skill development is 
not uniform. Also, none of the studies found any negative associations between PA 
and outcomes for participants, which is a telling finding. Follow-up analyses did not 
reveal any significant differences in the effects of PA on the outcomes based on age, 
suggesting that the effects of PA are similar regardless of developmental stage. Age, 
however, is an important quantity to consider when designing educational programs 
so that we can target interventions for the development map of each child. However, 
studies have demonstrated differences in individuals’ responses to exercise in children 
without autism spectrum disorder (ASD), indicating the importance of age-related 
factors for the provision of optimal interventions.

Moreover, no substantial differences were observed in PA effects related to gender 
of the participants. Importantly, most of the studies mainly included male partici-
pants as boys are more frequently diagnosed with ASD findings, as girls had lower 
PA levels than boys, suggesting that PA interventions could potentially have a greater 
impact on girls, particularly in this lower group (i.e., dose-response effect). This 
article highlights the need to research and consider other issues that may impact the 
benefits of physical activity among people with ASD. Factors including body mass 
index (BMI), time to school commute, and comorbid intellectual giftedness with ASD 
are likely to have high variability and significance in the outcome of physical activ-
ity interventions in this population. Future research exploring the long-term effects 
of multiple types of physical activity on social skills, communication abilities, sleep 
quality, and overall well-being would be worthwhile. Further systematic investiga-
tions are needed to clarify the short and long effects of physical activity on cognition, 
behavior, and motor skills of children with ASD. Several studies examined were of 
limited sample sizes and did not properly control for confounding variables, and 
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caution is warranted in generalizing these results. In the meantime, more robustly 
designed studies are needed, allowing researchers to draw nuanced insights, ulti-
mately informing the development of successful intervention strategies [31].

Bochun [35] published an article examining the historical context of exergames, 
as well as their impact on executive functions, energy expenditure, and exercise 
intensity in young people with autism spectrum disorder (ASD). Repetitive and 
stereotyped behavior is common in individuals with autism due to difficulties in 
inhibitory control and cognitive flexibility. Studies show that exergames could thus 
be used to promote improvement of executive function and these repeating behav-
iors in ASD children. After only 20 minutes of somatosensory play, participants with 
autism exhibited a significant reduction in their repetitive behaviors [34].

In another study, Nekar et al. [36] investigated the efficacy of augmented real-
ity game-based cognitive-motor training over the course of 8 weeks in reducing 
repetitive behaviors of children with ASD and reported significant improvements in 
repetitive behaviors of the intervention group. In addition, it was found that aimless 
or stereotypic physical activity was significantly reduced in children with ASD after 
12 somatosensory play sessions in the period of 6 weeks. Parallel trends indicate 
a relationship between physical movements, stereotyped behavior, and potential 
fatigue from physical exercise, which may also explain this decrease in repetitive 
stereotyped behaviors.

From the cognitive framework, metacognition is based on executive function, 
and improvements in metacognitive domains can promote more favorable executive 
function outputs. After 30 interventions at the Makoto Arena, remarkable increments 
in metacognitive markers and higher executive profiles were found. Autistic children 
have exhibited improvements in their ability to initiate, plan, organize, and set up 
working memory, as well as problem-solving. There were also modest improvements in 
inhibitory control, cognitive flexibility, and emotional regulation. Children with ASD 
who underwent a 12-week somatosensory play intervention showed statistically signifi-
cant improvements in inhibition, working memory, and flexibility scores, with lasting 
benefits in both inhibition and flexibility over traditional physical education classes.

The executive function levels of ASD children doing exergames were significantly 
higher than that of children not doing exergames, and the experimental group showed 
more advancement than the control group. Some studies suggest single player exer-
games may be better for improving children’s executive function, perhaps because of 
increased social demands in cooperative exergames that can distract children with 
ASD and impede their executive function performance in wait times. Motor skills have 
also been associated with executive function because executive function has been con-
nected to brain regions that respond to motor skill development. All the results about 
the aspects of cognitive function affected ASD participants: The children’s executive 
function increased after having somatosensory one play, which may be due to modi-
fications of cognitive function and physiological structural, and functional neural 
networks might be related to the physical one. Physical exercises can boost the flow of 
blood to the brain, thereby promoting the delivery of oxygen and nutrients required 
for its function. This also helps cognitive abilities, including working memory, task 
switching, and attention, which in turn improves executive function [35–37].

3.2 Sport and exercise for ASD young’s social and motor skills

Many of the children identified with ASD exhibit deficits in social functioning 
that challenge their interactions with peers on a daily basis. Social skills are vital for a 



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

96

child’s growth, especially for those with ASD. Social functioning comprises the spe-
cific set of skills that allows children to respond adaptively in various social situations 
and interact skillfully with others [36].

Children with ASD are known to have social interaction and communication defi-
cits that impact their quality of life [26]. A strategy suggested for addressing these 
challenges is integrating physical exercise interventions. Hence, the current meta-
analysis by Koh et al. [26] has been performed to determine the impact of physical 
exercise interventions on social skills among ASD children. Eligible studies included 
randomized controlled trials or quasi-experimental studies that assessed the effect of 
exercise interventions on the social skills of children with ASD.

Sixteen studies were included in the meta-analysis. The results showed that 
physical exercise interventions significantly improved social skills in children with 
ASD. Age was evidenced from the moderator analysis to be an important variable in 
determining the outcomes of the interventions intended to enhance social skills, as 
the analysis highlighted those interventions extending beyond 12 weeks led to statisti-
cally significant improvement in social skills. Results of this meta-analysis provide 
compelling evidence for the efficacy of physical exercise interventions to improve the 
social skills of children with ASD. The moderator analysis highlights the importance 
of considering both average age and intervention duration when implementing these 
programs. Such findings stress the role of physical exercise as an attractive tool for 
improving social skills among them [26].

According to previous results, in a systematic narrative review Levante et al. [25] 
overviewed studies on the effectiveness of sports training programs that develop and 
promote social and motor skills in people with ASD.

The systematic review eligibility criteria were developed based on the PICO 
protocol. Four databases were searched following the PRISMA protocol. A total of 
30 articles were reviewed, and their key features were summarized and critically 
appraised. The findings reveal that there are eight types of sports used in individuals 
with ASD and most of them are concentrated on two individual sports (swimming 
and horseback riding). Overall, they found that sports training programs had a 
positive impact on motor, social skills, and autistic features (i.e., repetitive behaviors) 
and individual function. The narrative synthesis also highlighted the need for studies 
that incorporate more girls and preschool-aged children with ASD in the future. 
Professional experts must be trained in autistic traits and have experience in the 
specific sport; collaboration with the autistic community to inform the development 
of training programs for sports professionals is recommended [25].

Many empirical studies have regularly demonstrated that exercise is a well-
established and effective intervention that can provide numerous positive effects for 
children and adolescents who have been diagnosed with autism spectrum disorder 
(ASD). Here, we present the first systematic review of the impact of exercise across 
multiple domains in this population, despite this accumulating evidence.

In an effort to fill this gap in the literature, a large systematic review and meta-
analysis was recently published by Jia et al. [28] that aimed to systematically synthe-
size data from exercise interventions targeting children and teenagers with autism. 
To collect our primary research studies, the researchers started their search in four 
well-known academic databases. This was followed by filtration of the literature by 
two independent researchers who screened for use based on our predefined criteria, 
which stipulated that only studies that specifically analyzed what we were interested 
in could be included. The systematic review was conducted rigorously according 
to the guidelines laid out in the Cochrane Handbook for Systematic Reviews of 
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Interventions, a venerable guide of meeting the needs of evidence-based research. 
The team calculated effect sizes for the meta-analysis in each intervention based on 
the available data, allowing a clearer understanding of the intervention effects. The 
currently available evidence shows that the majority of long-term, continuous exer-
cise interventions have had significant positive effects on children and adolescents 
with autism, especially with respect to social skills. In addition to improving one’s 
social life through regular exercise, benefits expand across other domains including 
improvements in motor performance, cognitive functioning, interpersonal relation-
ships, behavioral management, general physical health, and brain function. These 
results are exciting and suggest exercise could be an important novel treatment for 
improving quality of life in people with autism.

The exercise interventions evaluated in the review included a range of types, from 
aerobic exercise, water exercise, and mind-body exercise such as yoga and Tai Chi, 
and structured ball sport. Nonetheless, the wide variation in exercise types, intensi-
ties, and durations made it difficult for the researchers to identify which approaches 
to physical activity—including, for example, which durations or frequencies—might 
provide the most benefits among this demographic. This highlights the essential need 
for more research to examine these factors in much greater detail. In general, the 
findings highlight an essential role of exercise as a potentially positive intervention 
strategy for children and adolescents with autism spectrum disorder, which can help 
improve their quality of outcomes and determinants for their development [28].

Lastly, according to a meta-analysis conducted by Li et al. [24] a network meta-
analysis performed to evaluate and rank the efficacy of alternative physical activities 
to improve the respective functioning of children with autism spectrum disorder 
(ASD). To ensure an exhaustive collection of relevant literature, the researchers con-
ducted a systematic search across several major databases including PubMed, EBSCO, 
Cochrane Library, and Web of Science until May 25, 2023. The analysis encompassed 
37 studies and about 1200 participants, looking at 17 distinct physical interventions. 
Based on the ranking probabilities of all the activities, the study offered an indica-
tion that Tai Chi Chuan was potentially the most efficient intervention to improve 
motor functions. In addition, interventions focused on fundamental motor skills were 
identified as being potentially most beneficial for the improvement of communica-
tion skills in children with ASD.

Moreover, in assessing methods to tackle stereotyped behaviors and improve social 
functioning, kata techniques emerged as the most likely effective intervention. The 
study findings underscore the potential of physical activity as a key element in the 
comprehensive management of autism spectrum disorder, proposing that personal-
ized physical interventions may promote notable advances in different functional 
areas for children impacted by the condition [24].

4. Sport and exercise for ADHD young’s executive function

Attention-deficit hyperactivity disorder (ADHD) is classified as a neurodevelop-
mental and mental disorder characterized by symptoms such as disorganization and 
hyperactivity-impulsivity [15]. The global prevalence of ADHD is approximately 
6%, with a higher incidence in boys compared to girls, specifically at a ratio of one 
girl for every three boys. This disorder adversely affects social interactions, academic 
performance, emotional well-being, and psychological health, leading to significant 
costs for both society and healthcare systems. Notably, around 60% of individuals 
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diagnosed with ADHD continue to experience symptoms into adulthood, as sensory 
processing challenges may be associated with the ADHD phenotype [38].

A systematic review was conducted to examine the impact of physical activity, 
exercise, or sports on the executive functions of children and adolescents diagnosed 
with ADHD, utilizing existing scientific literature [38]. Research was considered 
for inclusion. The studies focused on interventions implemented for children and 
adolescents aged 5–18 years who have been diagnosed with ADHD. Exclusion criteria 
encompassed individuals younger than 5 years, those older than 18 years, athletes, 
and individuals diagnosed with other disorders or syndromes. Regarding the physi-
cal activity interventions, various programs were identified, including “exergames,” 
activities focused on “coordination, balance, and acrobatics, among others,” “cycle 
ergometer” sessions, “20-minute physical activity sessions,” and “trampoline jump-
ing.” Each of these programs had a minimum duration ranging from 20 to 60 minutes 
per session. The exercise interventions also included programs utilizing the “cycle 
ergometer,” “a combination of ball exercises, table tennis, and treadmill running,” 
“moderate to vigorous and high-intensity exercises,” “yoga,” “aquatic exercises,” 
“treadmill workouts,” “treadmill training or whole-body vibration training,” and 
“dynamic stretching, moderate-intensity interval training, along with perceptual-
motor and dynamic games,” with session durations ranging from 20 to 90 minutes. 
Lastly, the studies that implemented sports programs included “table tennis” and 
“taekwondo,” with sessions lasting between 50 and 70 minutes.

This systematic review emphasizes the beneficial effects of physical activity on 
executive function across a range of programs, despite some limitations, particularly 
its focus on scientific research published up to August 2021 [38].

It evaluates the effectiveness of various intervention programs across different 
studies, leading to significant variations in the results obtained from the research 
examined (Figure 2).

Figure 2. 
Executive functioning skills [13]. Available from: https://www.structural-learning.com/post/
neurodevelopmental-disorders.
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Engaging in physical activity yields beneficial outcomes for executive function, 
particularly through a combination of aerobic fitness and cognitively demanding 
exercises, as seen in a physical education program that included 2 hours of tennis-
specific skill training [39].

Furthermore, physical exercise has shown to produce significant improvements 
in executive function, aligning with findings from a systematic review that suggests 
both acute and chronic exercise can enhance executive function. The review notes a 
small effect size for inhibitory control and cognitive flexibility, alongside moderate 
effect sizes for working memory [40]. Specifically, tennis-related interventions have 
demonstrated notable improvements in executive function, with one study conclud-
ing that table tennis enhances cognitive flexibility due to its demanding nature [41].

Although all interventions indicate enhancements in executive functions, there 
is considerable variability in the duration of each study. Furthermore, there is sig-
nificant diversity in the types of physical activities, exercises, and sports programs 
examined, including yoga, running, table tennis, and swimming, among others. 
Additionally, the variations in the assessments used to evaluate executive functions 
complicate the ability to identify or recommend the most effective physical activity, 
exercise, or sports program for addressing ADHD symptoms, particularly in educa-
tional settings.

Potential influencing factors in the research include the high prevalence of the dis-
order among males, leading to very uniform samples regarding gender. Additionally, 
there is a lack of assessment or oversight concerning the physical fitness and seden-
tary habits of the participants in the interventions, as well as daily monitoring of the 
medications they use. Furthermore, the absence of follow-up after the interventions 
may cast doubt on whether the observed changes are substantial or merely temporary.

The authors suggest that future initiatives should include physical activity, exer-
cise, or sports interventions of at least 20 minutes per session, in conjunction with 
a sports workshop, to improve executive functions in children and adolescents with 
ADHD. This strategy also promotes motor skills and social development, areas that 
are frequently impacted on individuals with ADHD.

In conclusion, the systematic review emphasized the positive impact of physical 
activity, exercise, and sports programs on executive function. Although there is a 
range of variability among these programs, they have shown significant enhance-
ments in inhibitory control, processing speed, selective attention, cognitive flex-
ibility, and various cognitive and behavioral functions, as well as improvements in 
academic performance and overall executive functions in children and adolescents 
with ADHD [38].

4.1  Social engagement as a fundamental component of exercise interventions for 
younger individuals with ADHD

Freire et al. [42] conducted a systematic review that included peer-reviewed 
studies published in English from 2000 to 2021, which aligned with the review’s 
objectives. The methodological quality of 49 eligible studies—comprising 47 con-
trolled trials and two mixed methods studies, with a total of 2355 participants—was 
evaluated using the mixed methods appraisal tool. Narrative synthesis revealed two 
categories of studies: (a) Group 1 included those with deliberate social participatory 
components and (b) Group 2 appeared to involve unintentional social participation. 
Most of the studies exhibited moderate-to-low methodological quality, and only a 
small number assessed the effects of interventions on overall physical activity levels. 
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The authors focused on synthesizing research related to exercise interventions that 
incorporated social participatory elements for children with complex developmental 
needs. High-quality studies that integrated social participation as a core component 
of exercise interventions described programs that included motor skills training or 
specific collaborative sports training, aimed at children aged 5–14 years [43].

Two studies, conducted by O’Connor et al. [3] and Pan et al. [44], employed the 
Bruininks–Oseretsky Test of Motor Proficiency (BOT-2) to evaluate participants’ 
motor skills [3, 42], while Smith et al. [44, 45], utilized The Test of Gross Motor 
Development (TGMD-2). Pan et al. [44] reported significant enhancements in BOT-2 
scores, cardiovascular endurance, and flexibility following their intervention, which 
featured a simulated developmental horse-riding program, ball games, and exercise 
stations, concluding with cool-down activities that emphasized “prosocial behavior 
and engagement.” However, Pan et al. [44] focused solely on physical outcome 
measures, despite aiming to provide an intervention suitable for children with ADHD 
that included social components [42].

O’Connor et al. [3] assessed the impact of sports training within an intensive 
behavioral modification program for children with ADHD, discovering notable 
improvements in both motor and sports skills, including performance and under-
standing of game rules. They requested parents to evaluate their child’s progress in 
“sports skills” and “good sportsmanship” using a Likert scale and found that parents 
of children in the intervention group reported significantly greater improvements 
compared to those in the control group [3].

Additionally, Chou and Huang [46] reported significant advancements in atten-
tion and discrimination functions in children with ADHD following an 8-week yoga 
program [44].

The analysis conducted by Freire et al. [42] identified short-term enhancements in 
various physical outcomes, particularly motor skills, following exercise interventions 
that included social participation [42].

However, the long-term effects of these improvements remain unexplored. Future 
research should adopt longitudinal designs to assess the sustainability of both physical 
and psychosocial outcomes. Additionally, while short-term gains in motor skills were 
observed, many children still did not achieve their developmental motor milestones 
[42]. This indicates that future research should not only focus on longitudinal stud-
ies but also incorporate repeated interventions or booster sessions [45]. Booster 
sessions are now recognized as a valuable element of behavior change strategies, 
helping to reduce the decline in motivation and routine that can lead to setbacks [45]. 
Understanding both the persistence of outcomes over time and the effects of booster 
sessions would equip clinicians and families with valuable insights for planning effec-
tive interventions.

In the systematic review conducted by Freire et al. [42] in Group Two, high-
quality research suggested that social participation was likely a secondary element 
of the group environment. The studies included exercise interventions that featured 
motor skills training (n = 4, 50%) and obstacle courses (n = 3, 37.5%). Among the 
high-quality studies in this group, six (76%) focused on a specific area of participant 
development: Four (50%) aimed at physical outcomes, one (12.5%) addressed psy-
chological outcomes, and another (12.5%) investigated executive function outcomes. 
Of the five studies in Group Two that assessed motor skills, three (60%) utilized the 
Movement Assessment Battery for Children-2, with all five studies reporting signifi-
cant improvements in motor skills. Furthermore, three (37.5%) studies employed 
different physical outcome measures, including research by Fong et al. [43], which 
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revealed significant enhancements in sensory organization and unilateral standing 
tests among 16 children with DCD after 3 months of Taekwondo training. However, 
none of the high-quality studies in Group Two assessed the overall physical activity 
post-intervention levels.

It was a plausible assumption that high-quality studies incorporating social ele-
ments into exercise interventions would yield more significant improvements across 
various domains compared to those where social participation was merely incidental. 
However, there is a scarcity of studies evaluating outcomes across multiple domains, 
resulting in limited understanding of how group exercise interventions affect the 
social domain and other facets of a child’s development [43].

Nonetheless, the review has pinpointed several areas for further exploration, such 
as sports skills and sportsmanship [3]. Improvements in physical outcomes, especially 
in motor skills, were commonly observed and identified as the primary advantage 
of social exercise programs for children with complex developmental needs, where 
evidence is available. However, further comprehensive and long-term studies are 
necessary to evaluate the social, psychological, and executive function effects of these 
interventions within this population. Additionally, these programs should include 
booster sessions to enhance children’s chances of achieving developmental milestones. 
It is crucial to conduct further research to identify the contexts that positively and 
negatively influence these outcomes within the population with complex develop-
mental needs (such as ADHD, DCD, ID, ASD) [43].

An innovative study by Kambas et al. [47] investigated the effects of group 
psychomotor therapy (GPT), a program focused on physical activity and 
inclusion, on the social-emotional and motor skills of 54 preschool children, 
including 19 children diagnosed with ADHD and 35 children without ADHD 
(Mage = 61.80 ± 5.40 months). These children participated in a 27-week GPT 
program. Previous research has shown that physical activity initiatives can benefit 
children with ADHD by enhancing neuropsychological and cognitive functions, 
executive skills, and social-emotional development. The assessment of motor and 
social-emotional skills was conducted before and after the intervention program 
using the DEMOST-PRE© and the Psychosocial Adjustment Test, respectively. 
Findings revealed that while children without ADHD outperformed their peers with 
ADHD in all measured domains, both groups showed significant gains in motor and 
socio-emotional skills. While the lack of a control group presents a limitation in this 
study, the findings highlight the effectiveness of GPT as a beneficial practice that can 
enhance other therapeutic methods. Additionally, the results countered the belief that 
it is unfeasible to include both children with and without ADHD in a group environ-
ment. The authors emphasized that the benefits of these interventions are not exclu-
sive to children with ADHD [46].

4.2  Concluding observations and suggestions for children and adolescents with 
ADHD

Research indicated that physical activities positively influence motor skills, cogni-
tive abilities, and overall functioning in individuals with ADHD [48]. Specifically, 
aerobic exercises (e.g., running, cycling, swimming, table tennis, coordination 
exercises), which enhance blood circulation to the brain, were found to significantly 
improve executive functions and verbal working memory in these individuals. 
Further research is needed to explore the long-term advantages of aerobic exercise, 
as it has been recognized as a valuable component in a comprehensive strategy for 
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managing ADHD symptoms. Aerobic exercises promote neuroplasticity, which 
is the brain’s capacity to reorganize and form new connections. This is especially 
beneficial for individuals with ADHD, who often face challenges with executive 
functions. Engaging in regular physical activity not only boosts physical fitness but 
also enhances cognitive and emotional capabilities, leading to improved overall 
performance. In summary, aerobic activities serve as valuable support for those with 
ADHD, aiding in the development of self-regulation and concentration skills while 
also contributing to mental and physical well-being [47].

Marwaha et al. [49] investigated the advantages that aquatic exercise can offer in 
addressing key motor and behavioral symptoms of the disorder, including hyperactiv-
ity and impulsiveness, and its subsequent impact on enhancing psychological and 
emotional health, as well as the social integration of children. A 12-week interven-
tional sports program was designed for 40 children aged 8–12 who have been diag-
nosed with ADHD and various conditions. To assess the advantages of swimming, a 
model involving both an experimental group and a control group was utilized. The 
experimental group engaged in the program, which included three low-intensity 
training sessions each week, lasting 90 minutes per session, while the control group 
continued with their regular schedule. The results indicated not only advancements 
in sports performance and physical fitness but also a notable enhancement in the chil-
dren’s concentration and attention span. This led to a decrease in hyperactivity and 
impulsive behaviors, with scores improving from 17.12 to 9.76. Furthermore, when 
compared to the control group, there was a marked reduction in nervousness and 
an increase in cooperative and team-oriented behaviors, with scores changing from 
10.72 to 6.81. This improvement can be attributed to their involvement in a structured 
and organized activity. Additionally, several psychological benefits were observed, 
including an increase in self-esteem, which contributed to lower levels of anxiety and 
emotional instability, facilitating better social integration [50].

Regarding martial arts (e.g., Judo, Taekwondo, Capoeira), they serve as a benefi-
cial supplement for enhancing children’s attention and concentration. This form of 
activity also aids in managing hyperactivity by providing a creative outlet [51].

Yoga practices represent another effective method for assisting children with 
ADHD, providing a gentle and natural way to enhance their quality of life by better 
managing anxiety [49, 52–54]. In the research conducted by Cohen et al. [54], the 
focus was on the use of mindfulness and meditation techniques for managing ADHD 
symptoms in children and adolescents. This review draws upon published clinical 
data and studies that have implemented yoga, mindfulness, or meditation practices 
for this demographic. The findings indicated a positive impact on symptom reduc-
tion, particularly in enhancing attention and decreasing frequent outbursts and 
impulsivity. Participants also reported improved emotional regulation and coping 
strategies for anxiety. However, it is important to acknowledge certain limitations in 
the studies and meta-analyses, including the diversity of implementation methods 
and the short duration of most programs. The authors recommended further explor-
ing the impact of various yoga styles and other alternative non-pharmacological 
interventions on symptom management. Also, there is a need for larger and more 
extended studies to validate these results and to gain a deeper understanding of the 
long-term effects [52, 53].

As a result, participating in playful activities, especially aerobic exercises, has been 
proven to greatly improve social skills, which in turn enhances relationships with 
peers and helps to regulate intense behaviors. In conclusion, every type of activity 
has shown a positive and diverse effect on the functioning of individuals with ADHD. 
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Thus, it is crucial to conduct further research that highlights the therapeutic benefits 
of intervention programs, focusing on larger sample sizes and longer follow-up 
durations. Therefore, relying solely on medication is inadequate without the advan-
tages gained from physical activities, as their combination results in more effective 
management of the disorder, addressing both cognitive-motor and psychological 
dimensions [53].

5. Sport and exercise for DCD young’s executive function

The DSM-5 defines Developmental Coordination Disorder (DCD) as a condition 
that significantly hinders the development of motor coordination skills, resulting in 
various difficulties for children and adolescents in their daily activities [15].

The prevalence of DCD in children varies between 2 and 20%, with the most 
cited figure in the literature being between 5 and 6% [54]. Typically, children 
with DCD execute motor tasks, such as walking and writing, at levels considerably 
below what is expected for their age group. These difficulties often lead to a marked 
decline in academic performance and the ability to engage in everyday tasks. 
Moreover, the occurrence of comorbid conditions is significantly elevated in chil-
dren diagnosed with generalized perceptual-motor disorders [55]. Developmental 
Coordination Disorder (DCD) is commonly associated with attention hyperactivity 
disorders/ADHD (35–50%), specific language impairments (SLI), dyslexia (35%), 
dyscalculia, autism spectrum disorder (ASD), Asperger’s syndrome, and Tourette’s 
syndrome, in addition to issues related to anxiety, depression, and challenges in 
social interactions and self-esteem (see Figure 3). In clinical settings involving 
DCD, the presence of comorbidities is typically more prevalent than not [56]. These 
co-existing conditions can increase the tendency to avoid physical activities. The 
repercussions of DCD include diminished participation in team sports, lower self-
esteem, emotional or behavioral issues, impaired academic success, poor physical 
fitness, reduced physical activity, and obesity. Importantly, these movement-related 
difficulties are not attributable to intellectual disability or neurological conditions, 
such as cerebral palsy [15].

The literature review highlights deficiencies in both fine and gross motor skills, as 
well as in poor visual perceptual skills and executive functions (EFs)—which encom-
pass planning, task switching, response inhibition, and memory storage—as two key 
features of DCD [56–60].

Figure 3. 
Comorbidity of DCD [56].
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The research conducted by Fujisawa et al. [61] aimed to explore the connection 
between developmental coordination disorder (DCD) traits in preschoolers and their 
emotional and behavioral issues, while accounting for the influence of autistic traits. 
The findings indicated that autistic traits correlate with emotional and behavioral 
challenges in preschool children. However, even after adjusting for these autistic 
traits, a significant association remained between higher DCD traits and increased 
conduct problems, hyperactivity/inattention, and peer relationship difficulties, along 
with a decrease in prosocial behavior. This underscores the importance of providing 
support for children facing motor skill challenges. Addressing DCD traits not only 
enhances motor abilities but also helps in reducing emotional and behavioral issues 
among preschoolers [62].

The study by Van Dyck et al. [23]—comprising 50 children with DCD and 31 
typically developing peers—revealed that a significant proportion of children aged 
7–11 with DCD struggled with multiple executive functions (92%) and praxis (68% 
for non-functional gestures and postures), and also exhibited difficulties in attention 
(52%), visual perceptual skills (46%), and visuomotor skills (36%).The clustering 
analysis revealed five distinct subtypes: (i) generalized impairments (8 children 
with DCD), (ii) difficulties in manual dexterity, balance (both static and dynamic), 
planning, and alertness (15 children with DCD and 1 typically developing child), 
(iii) challenges in manual dexterity, cognitive inhibition, and visual perception (11 
children with DCD), (iv) problems with manual dexterity and cognitive inhibition 
(15 children with DCD and 5 typically developing children), and (v) no impairments 
(25 typically developing children and 1 child with DCD). Although there were slight 
variations, the motor and praxis assessments did not effectively distinguish between 
the four subtypes of children with DCD. Nevertheless, each subtype was character-
ized by specific perceptual or cognitive difficulties. These results highlight the neces-
sity of a comprehensive evaluation of the perceptual and cognitive skills in children 
with DCD, given the cognitive dysfunction of DCD profile [61].

Asonitou and Koutsouki’s recent study [57] investigated the significant role of 
executive dysfunction as a common secondary characteristic associated with move-
ment disorders. Internal speech is crucial for organizing motor tasks, acting as a silent 
bridge between cognition and action [63]. The research identified balance, overall 
motor scores, and planned codes as key factors differentiating preschool children with 
and without DCD. A strong Pearson’s correlation was found between the total scores 
on the MABC-2 and the subdomain scores, as well as the Planning Scale indices for 
both groups, indicating a meaningful connection between these evaluations. Among 
the items related to Planned codes, one emerged as the most significant predictor 
of overall motor performance in children. Additionally, the total score for Planned 
Connections was recognized as the strongest predictor for tasks requiring manual 
dexterity. In conclusion, the interplay between motor skills and executive functions 
during early childhood is essential for developing early intervention strategies that 
incorporate cognitive-motor tools (Figure 4) [56].

An alternative perspective investigated how various forms of exercise impact 
a child’s cognitive abilities. For instance, allowing children to run a lap around the 
track before a one-hour math exam could enhance their focus. Research indicates 
that even a brief 20-minute walk can significantly boost children’s attention span, 
overall executive function, and their performance in math and reading assessments. 
Additionally, a vigorous walk may assist children with attention-deficit hyperactivity 
disorder in improving their concentration, although the duration of these benefits 
remains uncertain [65].
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Hillman et al. [66] argued that children should participate in at least 1 hour of 
physical activity daily after school. They highlight the importance of spreading this 
exercise throughout the day for maximum benefit. Engaging in aerobic activities aids 
children in maintaining focus on their goals. Furthermore, incorporating movement 
or walking breaks every 2 hours is considered more effective for enhancing learning, 
as it provides essential pauses. In contrast, structured exercises designed to develop 
specific skills, such as sports or coordination, may hinder attention [64]. Hillman’s 
research focused on children aged 8–11, a period when crucial brain areas like the 
hippocampus and basal ganglia are still maturing. Thus, early intervention can have a 
profound effect on their development. Even slight improvements in fitness can result 
in noticeable changes in brain function. Numerous studies involving children in after-
school physical activity programs have consistently demonstrated cognitive benefits. 
In many instances, children with obesity may not see significant weight loss, yet their 
cognitive function improves. Overall, encouraging fitness in children can lead to 
enduring cognitive benefits [34].

5.1  Social engagement as a fundamental component of exercise interventions for 
younger individuals with DCD

Research indicates that children with DCD engage in physical activities less 
frequently than their peers without the disorder, primarily due to their lower motor 
skills and negative evaluations of their performance from parents, teachers, and 
peers. Consequently, they often shy away from team sports, leading to social isolation 
and hindering the development of essential interpersonal skills. Motor competence 

Figure 4. 
Training in relation to the brain. Available from: https://inalliancepse.org/new-finding-different-types-of-
exercise-affect-different-parts-of-your-brain/ [64].
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is acknowledged as a key factor influencing children’s social standing among peers. 
Children with DCD frequently experience low social status, which can manifest in 
scenarios such as not being chosen or being the last selected for sports teams. This 
avoidance of team games and physical activities can further diminish their perceived 
competence and negative impact on their motor skills due to insufficient practice 
(Figure 5) [66].

Interventions aimed at addressing DCD in children and adolescents exhibit con-
siderable diversity, each targeting various aspects of DCD, encompassing both physi-
cal and psychological dimensions. Furthermore, these interventions yield beneficial 
effects on cognitive skills, social interactions, emotional well-being, and engagement 
in recreational sports activities [67].

The application of these interventions across different age groups, including 
both children and adolescents, results in enhancements in motor skills—such as 
locomotion (walking, running), manual dexterity, dynamic and static balance—as 
well as improvements in motor coordination, gross and fine motor abilities, and 
ambidextrous manipulation and spatial awareness. A range of exercise modalities has 
been employed, including team training, dual-task training, game-based activities, 
therapeutic riding, trampoline exercises, treadmill workouts, balance beam activities, 
and swimming [68, 69].

Zaragas et al. [70] conducted a comprehensive review of research conducted from 
2014 to 2022, focusing on various physical activity interventions, particularly their 
duration and frequency, for children and adolescents aged 4–18 years who have been 
diagnosed exclusively with DCD and associated conditions, including ADHD, Down 
syndrome, and hearing impairments. This review emphasizes research on a variety of 
sports, including martial arts, aerobic workouts, swimming, and trampoline activi-
ties. Also, it indicates that there are intervention programs incorporating physical 
activity for children and adolescents with DCD that effectively enhance their motor 
skills. Beyond the improvements in motor abilities, these physical activity interven-
tions also influence the social and emotional growth of these individuals, with effects 
that can be both beneficial and detrimental. Notably, aerobic exercise has been found 
to alleviate anxiety and depression levels, while also enhancing quality of life and 
academic achievement. Furthermore, game-based physical education programs 
have demonstrated improvements in attention, organization, self-control, planning, 
decision-making, executive functions, and self-efficacy [71].

Figure 5. 
Overlap between emotional and behavioral disorders in children with developmental coordination disorder 
(DCD) [54].
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Gross mobility programs seem to foster feelings of enjoyment and satisfaction 
among participants, enhancing attention, cooperation, engagement in moderate to 
vigorous physical activity, self-efficacy, and ultimately improving parents’ percep-
tions of their child’s physical activity performance. In programs that included trunk 
stabilization exercises, there were noticeable improvements in certain quality-of-life 
health factors and functional status of the participants. However, findings related to 
Body Mass Index (BMI) and trunk stabilization exercises are inconsistent; one study 
indicates a significant reduction in BMI, while another finds no notable changes [70].

Furthermore, both high- and low-intensity physical activity programs that 
elevated metabolic rates were found to decrease adolescent fatigue after sessions, 
although they increased fatigue during the activities. Two interventions were carried 
out during the camp aimed at enhancing self-efficacy, self-confidence, attention, 
organization, and communication skills, along with encouraging participation in 
extracurricular activities. Furthermore, a program that incorporated horse riding 
contributed to the development of social and emotional skills, behavior, and cognitive 
abilities among the participants. Following an intervention that focused on funda-
mental motor skills, children exhibited a reduction in sleep disturbances [71].

In a program centered on task-oriented activities and motor skills training, 
children displayed increased anxiety and decreased enjoyment after the interven-
tion, despite parents observing improvements in rhythm functioning and a decrease 
in peer-related issues [71]. Interestingly, when children were allowed to select the 
skills, they wished to develop, their anxiety levels appeared to diminish [72]. Quiet 
Eye interventions have been effective in enhancing attention and concentration 
in children with DCD, and parents have reported improvements in their children’s 
self-confidence, social skills, and willingness to engage in physical activities post-
intervention. Additionally, dual-task balance exercises have been found to enhance 
cognitive abilities [71].

The authors concluded that formal education, beginning at the kindergarten level, 
should emphasize Physical and Psychomotor Education Programs. They highlighted 
the need for additional training for kindergarten and physical education teachers to 
successfully implement treatment programs for DCD through specific physical activi-
ties. It is vital to concentrate on engaging and appropriate physical activities that cater 
to the developmental needs and interests of children, while also equipping educators 
with the training required to effectively manage DCD.

Monastiridi et al. [67] performed a systematic review of 22 studies, emphasizing 
that the fitness levels of children and adolescents with DCD are essential for their 
everyday functioning and have a beneficial impact on their health-related quality 
of life (HRQOL). Research indicates that all aspects of HRQOL—motor, cognitive, 
emotional, and social—are significantly lower in children and adolescents with DCD 
compared to their peers. This underscores the necessity of interventions aimed at 
enhancing motor skills and HRQOL in this population. This study sought to system-
atically review literature from peer-reviewed journals to summarize the potential 
connections between intervention strategies focused on physical fitness and exercise, 
participation in physical activities, and HRQOL among children and adolescents with 
DCD. It also included studies that assessed the impact of fitness and exercise inter-
vention programs on motor competence and HRQOL in this population.

This literature review revealed that various intervention programs tailored for 
individuals with DCD, aimed at improving motor abilities, have been developed from 
fields such as occupational therapy, physiotherapy, medicine, dietetics, and educa-
tion. Overall, the review concentrated on two primary approaches in clinical practice 
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Figure 6. 
A comprehensive overview of motor skill development highlighting the factors associated with performance 
in DCD. Key components include Internal Modeling Deficit (IMD), Executive Function (EF), White Matter 
Network (WMN), and Mirror Neuron System (MNS) [54].

for DCD interventions: the task-oriented approach, which focuses on enhancing 
specific skill performance, and the process-oriented approach, which seeks to identify 
and address the underlying processes or dysfunctions that have not been adequately 
developed for the individual’s age yet are essential for effective motor skill perfor-
mance and acquisition.

Children and adolescents diagnosed with DCD appear to experience lower 
health-related quality of life (HRQOL) compared to their typically developing 
counterparts. However, further research is necessary to fully understand HRQOL 
in this population. There is a necessity for studies on interventions that emphasize 
fitness and exercise programs aimed at enhancing motor skills and HRQOL. By par-
ticipating in these interventions, children and adolescents with DCD may have the 
opportunity to disrupt the negative cycle of avoiding physical activity and instead 
foster a more positive engagement. It is suggested that there may be beneficial con-
nections between fitness and exercise programs, motor competence, and HRQOL 
among children and adolescents with DCD. Future studies should investigate how 
these interventions can alleviate functional limitations, encouraging participation 
in physical activity and subsequently improving HRQOL within the DCD commu-
nity (Figure 6) [66].

The links between poor motor coordination and previously identified psycho-
social factors indicate that social and environmental risk and protective elements 
play a crucial role in the causal chain. Cairney et al. [73] and Mancini et al. [74] have 
proposed “the environmental stress hypothesis” through a series of publications, 
providing a theoretical framework to explore the connections among DCD, social and 
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individual factors, and mental health. Utilizing the stress process framework, DCD 
or poor motor coordination is identified as a primary stressor, which subsequently 
subjects children and adolescents to various secondary stressors stemming from 
both interpersonal and intrapersonal conflicts, such as bullying and daily challenges 
related to functional limitations and self-perception. These stressors can directly and 
indirectly influence symptoms of internalizing issues such as depression and anxiety. 
Indirectly, stress linked to motor coordination difficulties may be mitigated by sup-
portive factors, such as caring parents or a sense of competence [72, 75]. A particu-
larly innovative aspect of this model is the incorporation of overweight/obesity and 
physical inactivity as pathways that connect DCD to mental health issues by affecting 
stress levels and psychosocial resources [54].

Research indicates that both inadequate physical activity and unhealthy weight 
are prevalent and associated with mental health challenges in this population. Several 
studies have examined components of this model, with the most robust evidence 
highlighting self-concept (including self-esteem and self-worth) as a mediator in 
the relationship between DCD and mental health issues in children and adolescents. 
Harrowel et al.’s study [76] specifically identified low self-esteem and poor social 
communication as factors linked to mental health and well-being challenges [75]. 
However, a thorough evaluation of the entire model has yet to be undertaken. 
Furthermore, a significant limitation identified in the reviewed literature is the incon-
sistency among studies, along with a sometimes-inadequate evaluation of motor diffi-
culties. In certain cases, the evidence supporting the existence of substantial motor 
challenges is relatively weak [54]. The authors suggest that longitudinal research is 
essential to gather further insights into the developmental trajectory of DCD during 
adolescence and adulthood. Additionally, there is a need for age-appropriate stan-
dardized assessments to facilitate the diagnosis and evaluation of interventions for 
DCD in these age groups.

The European Academy of Childhood Disability (EACD) has established 35 clini-
cal practice recommendations (CPR-DCD) for DCD. Among these, eight are derived 
from literature reviews, three focusing on “assessment” and five on “intervention.” 
Additionally, 22 recommendations have been revised from the 2012 guidelines. New 
insights include two good clinical practices (GCPs) related to diagnosis and assess-
ment, as well as three GCPs addressing psychosocial concerns. Furthermore, a new 
recommendation (level of evidence) highlights the use of active video games as 
supplementary tools alongside traditional activity and participation-focused inter-
ventions. Two additional recommendations (one GCP and one level of evidence) have 
been introduced specifically for adolescents and adults with DCD. The CPR-DCD 
provides a vital and comprehensive overview of DCD, integrating research findings 
and expert consensus, and serves as a valuable resource for clinicians and researchers 
across various fields. These international guidelines may also inform the development 
of national standards [54].

A recent study on digital technology by Smits-Engelsman et al. [77] evaluated the 
effects of graded exergames on children aged 7 to 12 with DCD in comparison with 
their typically developing (TD) peers. A total of 60 participants, consisting of 32 chil-
dren with DCD and 28 TD children, engaged in 30-minute training sessions twice a 
week over a span of 10 weeks. Assessments of motor coordination (using the MABC-2 
test), balance, and both aerobic and anaerobic fitness were conducted at the start 
and conclusion of the training program. Additionally, participants’ enjoyment and 
perceived exertion levels were recorded throughout the training. Results showed that 
both the DCD and TD groups made significant gains in motor coordination, balance, 
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and fitness by the end of the training. A notable interaction between Group and Time 
was found in the MABC-2 total scores [F (1,55) = 13.19; p < 0.001] and balance scores 
[F (1,55) = 26.83; p < 0.0001], with the DCD group exhibiting greater improvements 
than their TD peers. Despite rating the training as high in intensity, both groups 
reported enjoying the program. These results suggest that graded exergames could be 
an effective intervention for enhancing fitness in children with DCD. To improve and 
sustain fitness levels, regular engagement in graded exergames within school environ-
ments may be beneficial for both children with and without DCD [69].

5.2  The impact of new technologies as intervention tools for individuals with 
DCD and ADHD

The review conducted by Pergantis [78] highlighted how the incorporation of 
Information and Communication Technologies (ICT) into education fosters the inclu-
sion of students with special educational needs (SEN) and disabilities. This integra-
tion enables these students to articulate their thoughts in diverse ways, both verbally 
and non-verbally, while stimulating their creativity. Furthermore, educators exhibit a 
supportive attitude toward ICT integration, acknowledging its crucial role in facilitat-
ing equal participation among all students, including those with SEN or disabilities. 
By leveraging technology in the classroom, students become more engaged and active 
participants rather than passive observers, which enhances their sense of autonomy 
and accountability for their learning journey. In a virtual reality (VR) learning 
environment, students can practice social skills in a safe, varied, and motivating set-
ting that is both holistic and realistic. Gamification in education serves as a method to 
boost engagement by integrating game-like elements into the learning experience.

Students with ADHD can gain from computer-assisted learning, especially 
through game-based approaches, which can lead to improvements in their behavior, 
academic performance, and self-regulation. Research indicates that gaming signifi-
cantly increases engagement and motivation among individuals with ADHD. Active 
learning provides these students with opportunities to develop their skills in an 
environment tailored to their specific needs and potential.

Ultimately, the application of ICT transcends mere knowledge acquisition; it 
enhances students’ motivation to learn and fosters interaction within the educa-
tional setting, thereby promoting self-esteem and a sense of achievement. The 
symptoms commonly associated with children with neurodevelopmental disorders 
(NDDs) can greatly affect their integration into school life. The findings of this 
study suggest that the implementation of new technologies, such as ICT, may posi-
tively influence the participation and engagement of the studied populations within 
the school environment [77].

Also, the utilization of new technologies as intervention tools was highlighted, 
underscoring the crucial role of digital technologies in education and DCD training 
[78]. These technologies are not only effective but also enhance assessment, inter-
vention, and educational processes through mobile devices, enabling educational 
activities to be conducted anywhere. Various ICT applications serve as key support-
ers of education, while advancements in AI, STEM, and robotics elevate educational 
practices to new heights. Additionally, engaging games contribute positively to 
learning experiences. The integration of ICT with theories and models related to 
metacognition, mindfulness, meditation, and emotional intelligence development 
significantly accelerates and enhances educational outcomes, particularly for chil-
dren with DCD.
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Several studies have focused on these three main categories of technology, show-
ing positive results in addressing various challenges related to ADHD, such as motor 
skills, visuomotor integration, and academic achievement. Although most studies 
showed beneficial effects on skill development and overall participant outcomes, 
many faced limitations, such as small sample sizes, short intervention periods, and 
methodological issues, which affect the generalizability of the findings. Further 
research is needed to empower practitioners and healthcare providers to effectively 
integrate these tools into treatment plans and daily activities.

Wearable technologies are a significant tool in information and communication 
technology (ICT) as they facilitate the monitoring of neurophysiological changes 
and heightened activation of the hypothalamic-pituitary-adrenal (HPA) axis. This 
activation is often observed in individuals with ASD when they face non-threatening 
environmental stimuli or social interactions that may induce stress [78].

In a study by Păsărelu et al. [79], the effectiveness of mobile applications in alle-
viating symptoms of ADHD was systematically evaluated. The researchers reviewed 
resources from iTunes/iOS (Apple App Store), Google Play, and the National Health 
Service Health App Library between May 2017 and September 2019. They focused 
on apps specifically designed for ADHD that addressed goal assessment, treatment, 
or both, ensuring they were functional and available in English. Out of an initial 
pool of 355 apps, only 109 met the criteria for inclusion. The findings indicated that 
very few of these apps provided information about their development process, and 
none offered evidence supporting their effectiveness. Research involving tablets has 
yielded promising results for children with DCD, demonstrating their effectiveness 
across various settings, including classrooms [80].

For instance, Coutinho et al. [81] conducted an experimental pilot study that 
examined the impact of iPad applications on enhancing visual-motor skills in children 
with special needs, specifically those aged from 4 years and 11 months to 7 years and 
11 months. The study revealed significant improvements in the visuomotor integra-
tion skills of the participants [79].

For children with ADHD, particularly those facing challenges with executive 
functions, studies have shown that game-based interventions can lead to positive out-
comes, enhancing working memory, inhibitory control, planning, and programming 
skills. In the case of DCD, most interventions have primarily focused on addressing 
deficits in motor skills, academic performance, and physical fitness, with encouraging 
evidence supporting the use of tablets, applications, virtual reality (VR), and active 
video games (AVGs) [77, 81].

In the study conducted by Purpura et al. [82], children with DCD were assessed 
before and after an 11-week virtual reality (VR) training program. The evaluation 
focused on various aspects, including visual attention, inhibition, planning skills, 
and visual-motor coordination. The rehabilitation programs were tailored to meet 
the specific clinical needs and functional profiles of each child, incorporating a 
range of games with differing levels of complexity. The initial results indicated 
a significant overall improvement in executive functions, particularly in visual 
attention and inhibition abilities. These outcomes highlight important implications 
for clinical practice, offering valuable insights for professionals on the use of VR in 
pediatric rehabilitation [83].

Conclusively, the research findings indicate that numerous technologies have 
been implemented and evaluated within educational environments, demonstrating 
beneficial impacts on the engagement of students with neurodevelopmental disorders 
(NDDs).
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6.  Concluding observations and suggestions

Engaging in physical activity (PA) offers a valuable opportunity to improve mental 
health in children and adolescents who have neurodevelopmental disorders. However, 
the specific mechanisms at play are not yet fully understood. The systematic review 
conducted by Liu et al. [40] focused on the mechanisms through which PA interven-
tions may influence mental health in children and adolescents with NDDs. In total, the 
review included 45 studies, comprising 29 randomized controlled trials and 16 quasi-
experimental studies, with a combined participant count of 1751. According to the best 
evidence synthesis rating system, the most frequently examined and consistent mecha-
nisms through which PA influenced mental health in children and adolescents with 
NDDs were neurobiological (theta activity1 and P3 amplitude2), psychosocial (social 
skills and social participation), and behavioral (motor skills and sleep). However, the 
evidence regarding P3 latency, beta-activity,3 and physical self-concept was found to be 
insufficient. In conclusion, future PA interventions should consider the neurobiologi-
cal, psychosocial, and behavioral mechanisms identified. PA can be developed as a 
supplementary approach alongside interventions that specifically target these mecha-
nisms to enhance mental health in children and adolescents with NDDs [40].

Systematic reviews have determined that self-esteem, self-concept, and self-
efficacy are the primary pathways through which physical activity (PA) influences 
both internalizing and externalizing issues throughout the lifespan. Additionally, 
it has been suggested that neurobiological factors (such as hippocampal volume 
and brain structure) and behavioral aspects (like sleep) may serve as mechanisms 
by which PA impacts cognitive function across different age groups. A conceptual 
framework has been introduced to clarify three possible mechanisms linking physical 
activity (PA) interventions to mental health outcomes in typically developing youth: 
neurobiological factors (including gray matter volume and activation), psychosocial 
elements (such as physical self-concept and social connectedness), and behavioral 
aspects (covering sleep quality and self-regulation skills). Research indicates that 
brain structure, physical self-concept, and self-regulation are the most examined and 
reliable mechanisms identified in young people [34].

Interventions involving physical activity and sports for children and adolescents 
with NDDs should be tailored to accommodate the severity of their conditions and their 
specific needs. Inclusive education is a fundamental objective of the UN Convention 
on the Rights of Persons with Disabilities (CRPD) and various initiatives led by the UN 
and UNESCO. Within this context, researchers have been investigating how sports and 
physical education can facilitate social inclusion and integration. Findings reveal that 
individuals of all genders face different types of social exclusion—such as attitudinal, 
environmental, and institutional—but engaging in sports greatly improves their quality 
of life. The research [84] suggests that sports help individuals develop a social identity, 

1 Theta activity: refers to an increase in the power of the EEG theta band, which has been associated with 
treatment outcomes in individuals suffering from major depressive disorder (MDD).
2 P3 amplitude: parietal P3 amplitude of the Event-Related Potential (ERP). The P300 (P3) wave is an ERP 
that arises during decision-making processes. It is classified as an endogenous potential because its mani-
festation is associated not with the physical characteristics of a stimulus, but rather with an individual’s 
response to it.
3 Beta-activity: Beta-waves are characterized by their high frequency and low amplitude, typically present 
when a person is awake. These brain waves play a crucial role in conscious thought and logical reasoning, 
often providing a stimulating effect. An optimal level of beta-waves is essential for maintaining focus.
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a sporting identity, and a sense of purpose, while also promoting their social integration 
and inclusion. Many obstacles arise from a lack of awareness, information, and under-
standing regarding both the social and biological dimensions of disability. Sports have 
the potential to challenge and change prevailing stereotypes and attitudes.
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Abstract

This chapter presents the effects of multicomponent training on Body Mass 
Index (BMI) and body composition (fat mass, abdominal fat, and lean mass) in 
older women and establishes the relationship between these variables. Thirty-four 
women in two random groups participated: an experimental group (EG) (n = 15) that 
received the training program and a control group (CG) (n = 19) that did not receive 
training. Both groups underwent morphological measurements: anthropometry 
(body weight, height, and BMI) and DEXA (fat mass, lean mass, and abdominal 
fat) before and after the program, starting measurements at week 0 and ending at 
6 months (26 weeks). The program consisted of working on conditional and coordi-
nating abilities. Significant differences were found in the CG with a decrease in lean 
mass (p = .048). A decrease in BMI was found in the EG and an increase in the CG 
(p = .027). A low association of abdominal fat with BMI was found in the EG, and a 
high association of fat mass with BMI was found in the CG. Multicomponent training 
favors the reduction of body composition parameters related to suffering illnesses, 
while physical inactivity contributes to decreased lean mass, bringing consequences 
such as sarcopenia and sarcopenic obesity and, thus, fragility.

Keywords: body composition, BMI, DEXA, multicomponent training, older adult

1.  Introduction

The increase in Body Mass Index (BMI) is a worldwide problem, with its preva-
lence increasing among all ages [1]. This problem is reflected in increased body fat 
frequently due to poor nutrition, sedentariness, and genetics [2], causing some  
non-communicable diseases and even death.



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

122

Physiological changes, such as body and organism changes, usually occur dur-
ing aging. The most notable of these changes is a loss of muscle and bone mass and 
increased body fat [3]. These changes affect organism adaptation [4, 5], leading to 
non-communicable diseases such as diabetes, hypertension, etc., that can sometimes 
affect body composition and increase BMI, impairing adult mobility [3, 6].

Muscle mass decreases from age 40 to 70 or 75 years, mainly in sedentary indi-
viduals, and is substituted by body fat [7]. Thus, fat can be the main factor for muscle 
mass loss at these ages due to metabolic consequences. In the case of BMI, an increase 
in life expectancy in the Mexican and American populations is related to a BMI range 
of 23–30 [8]. A BMI below these values may be related to dementia, and a BMI above 
30 may be related to osteoarthritis [9, 10].

Physical activity in older adults may provide health benefits if it focuses on 
developing different physical abilities such as strength, flexibility, resistance, and 
balance [11]. The opposite occurs in older adults if they are inactive. Muscle strength, 
endurance, mobility, and walking decrease, which increases body fat [12]. Some stud-
ies have shown that the energy balance of the diet through exercise can benefit body 
fat reduction and muscle mass by allowing muscle to be used as energy [13]. Other 
studies have shown that physical activity can produce positive changes in muscle mass 
and reduce body fat [14]. Therefore, physical activity in older adults can be a positive 
answer for health, body composition, and healthy aging, reducing the risk of mor-
bidity and mortality [4]. This chapter aims to show the effects of a multicomponent 
training program on BMI and body composition (fat mass, abdominal fat, and lean 
mass) in older women and establish the relationship between these variables. In addi-
tion, we compare the results found in BMI and body composition with other research.

2.  Biological aging

“Aging can be seen as an inevitable inherent biological program by which the 
maximal lifespan of each species of the animal kingdom is time restricted and to a 
large extent predetermined” [15]. It is difficult to determine the biological start of 
aging. Some authors state that aging begins in puberty and is a continuous process 
throughout adulthood. Others mention that this occurs from the beginning of con-
ception. Socially, the characteristics of members of society who are perceived as old 
vary with cultural environments and from generation to generation [16].

The aging process is characterized by a progressive loss at the molecular, cellular, 
tissue, and organ levels [15]. This loss results in system alterations when the organs 
and tissues experience decreased activity, producing modifications and physiological 
alterations such as the loss of nerve cells, the loss of elasticity in tissues and blood ves-
sels, etc., leading to an increasingly marked decrease in their normal functioning [17].

López-Otin et al. [18] proposed nine cellular and molecular traits of aging. These 
traits are genomic instability, telomere attrition, epigenetic alterations, loss of pro-
teostasis, deregulated nutrient sensing, mitochondrial dysfunction, cellular senes-
cence, stem cell exhaustion, and altered intercellular communication. In the search 
to define the distinctive characteristics of aging, they can contribute to and facilitate 
the creation of a framework for future studies on how the molecular mechanisms 
of aging occur and, in turn, help design interventions to improve human health and 
promote healthy aging. However, numerous challenges generate the need to continue 
research to understand the complexity involved in the biological process of aging 
[15, 19, 20].
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2.1 Physiological changes of aging, physical inactivity, loss of muscle mass

During the life cycle, each living organism ages and concludes in death. The rate of 
aging varies due to the diversity of risk profiles in each individual’s age-related diseases, 
where the idea that biological and chronological age are not entirely similar is revived 
[21]. Studies such as Tan et al. [22] and Mangino [23] refer to the relative contribution 
of genetic and non-genetic factors in monozygotic twins. On the other hand, Brooks-
Wilson [24] explains that the inheritance of longevity is approximately 25%; thus, 
environmental factors and lifestyle play an important role. Thus, the rate of aging var-
ies due to the interaction of genetic factors, lifestyles, and environmental factors [15].

The aging process produces physiological changes in the organism at the structural 
level, making the person prone to physiological consequences that put health at risk. 
Table 1 presents the effects of the aging process on physiological and body structure 
factors, according to Landinez et al. [4].

Structural changes Physiological consequences

Body composition:

• Decrease in body water.

• Decrease in organ size.

• Relative increase in body fat.

• Decreased resistance to dehydration.

• Altered drug distribution.

Integumentary system:

• Decreased epidermal cell turnover.

• Dermoepidermal and subcutaneous atrophy.

• Skin wrinkles and laxity.

• Capillary fragility.

• Telangiectasia.

• Decreased number of melanocytes.

• Atrophy of hair follicles and sweat glands.

• Decreased sebaceous gland activity.

• Decreased dermal vasculature and capillary 
loops.

• Susceptibility to pressure ulcers.

• Xerosis cutis.

• Actinic keratosis.

• Graying and alopecia.

Cardiovascular system:

• Decreased number of myocardial cells and 
contractility.

• Increased resistance to ventricular filling.

• Decreased AV pacemaker activity, conduction 
velocity, and baroreceptor sensitivity.

• Decreased heart reserve.

• Poor pulse response to exercise.

• Arrhythmias.

• Increased differential pulse pressure.

• Arterial stiffness.

• Decreased cardiac output and blood flow to most 
organs.

• Increased arterial pressure.

• Inadequate response to orthostatism.

• Postural syncope.

Respiratory system:

• Decreased chest and lung wall compliance, 
cough strength, and mucociliary clearance.

• Loss of alveolar septum.

• Airway collapse and increased closure volume.

• Decreased vital capacity.

• Increased residual volume and alveolar-arterial 
oxygen differential.

• Increased risk of infections and aspiration.

Renal apparatus:

• Absolute decrease in the number of nephrons 
and kidney weight.

• Decreased bladder and sphincter tone.

Reduced glomerular filtration (creatinine level 
remains stable due to decreased production).
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Structural changes Physiological consequences

Senses:
(a) Vision:

• Altered vitreous and retinal physiology.

• Macular degeneration. Disorder of lens color, 
stiffness, and size.

• Decreased visual acuity, visual fields, and speed of 
adaptation to darkness.

• Accommodation and pupillary reflex disorders 
and development of cataracts, astigmatism, and 
myopia.

Senses
(b) Hearing:

• Decreased sensory cell function in the vestibular 
apparatus.

• Reduced hearing (high frequencies) and sound 
discrimination; balance disorders.

(c) Taste and smell:

• Decreased number and function of taste buds 
and olfactory sensory cells.

• Reduced saliva production.

• Decreased gastronomic satisfaction.

Locomotor system:
(a) Height:

• Shortening of the spine due to disc narrowing.

• Kyphosis.

• Progressive height loss.

• Osteoporosis.

• Vertebral collapse and long bone fracture with 
minimal trauma.

(b) Bones:

• Universal loss of bone mass.
(c) Joints:

• Reduced joint elasticity.

• Fibrillar degeneration of joint cartilage with 
atrophy and denudation of the surface.

(d) Muscles:

• Decreased number of muscle cells and increased 
muscle fat content.

Source: Ref. [4].

Table 1. 
Structural changes and physiological consequences of the aging process.

Muscle mass is an important aspect of the physiological changes during aging. This 
aspect is considered extremely important for the individual’s general health and the 
many functions that it influences. In addition to providing strength, it is essential for 
movement, metabolism, glycogen storage, temperature regulation, joint stability, and 
endocrine function [25].

Functional limitations and the loss of physical activity in older adults are associated 
with loss of muscle strength and a decreased basal metabolic rate when there is sarco-
penia. This loss causes decreased energy in the adult’s body. When the energy require-
ment does not correspond to the adult’s energy value, it progressively leads to weight 
gain or loss and, therefore, to the suffering and development of chronic diseases [4]. 
Likewise, the loss increases the risk of suffering cancer, cardiovascular diseases, neuro-
degenerative diseases, and diabetes, a situation that increases as age increases [15].

The modifications of soft tissues (joints, tendons, ligaments, cartilage, etc.), 
sedentariness, and the aging process have been considered important factors for 
the reduction in flexibility [26]. Range of motion loss due to sedentary behaviors 
causes muscle shortening due to joint inactivity. Soft tissues physiologically undergo 
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a mechanical and biological change that promotes the development of muscle and 
tendon stiffness or hardness, which impedes mobility [27].

2.2 Relationship between body mass index and function

Parameters, such as weight, height, and BMI, are anthropometric measures 
obtained invasively as a fundamental part of obtaining general data from physical 
examination. Some studies state that these parameters are associated with health, 
disability, and mortality in older adults [28–31]. In addition, studies such as Tsai 
and Chang [30] and Tsai et al. [32] report that anthropometric parameters such as 
the mid-arm circumference and calf circumference are associated with mortality in 
institutionalized older adults.

During the aging process, changes in body composition occur that affect organism 
autonomy and function [33]; however, there is little information that provides a more 
specific overview that allows a more objective corroboration and verification that 
parameters such as BMI and arm and calf circumference are associated with loss of 
function in old age [34].

Other studies conducted in developed countries such as the United States and the 
United Kingdom mentioned that a high BMI increases the risk that an older adult will be 
functionally disabled. This problem increases the risk of suffering and developing chronic 
diseases, increasing joint wear and tear, and decreasing physical activity [28, 29, 35].

It is estimated that adults over 65 with a high BMI initially have good functional 
capacity but a high risk of a marked decline. This situation leads to the progressive 
loss of the ability to perform activities of daily living (ADL) over 4–8 years, not to 
mention that the calf and arm parameters are significant predictors of function, 
indicating that a high muscle mass and skeletal muscle strength reflect good func-
tional performance [34]. On the other hand, Tyrovolas et al. [7] state that, starting at 
the age of 40, muscle mass decreases, a fact that is more relevant in sedentary indi-
viduals because an increase in fat mass replaces this reduction. This change normally 
increases until 70–75, and then there is a decline.

It has been shown that the optimal BMI scores that can determine an increase 
in life expectancy in older populations are between 23 and 30 in the Mexican and 
American populations [8], coinciding with the Japanese population [36], given that 
a BMI less than 23 is a risk factor for disability due to dementia and a BMI above 29 is 
a risk factor for disability due to joint disease. Two systematic reviews mention that a 
high BMI (≥ 29) is associated with the development of osteoarthritis [9, 10].

2.3 Multicomponent training program for health during aging

The positive effects of physical exercise on an older adult’s health can be more 
efficiently achieved when the intervention includes more than one fitness compo-
nent—in other words, strength, resistance, flexibility, or balance—in comparison 
to exclusive training of only one component [11]. The simultaneous work of various 
components is known as a multicomponent program that allows autonomously devel-
oping daily activities such as bathing, going to the bathroom, climbing stairs, getting 
up from a chair, walking, or using a wheelchair, allowing the adult an opportunity to 
have a better quality of life and lifestyle [37].

These programs have demonstrated positive changes in functional capacity 
by combining strength, endurance, balance, and gait training. The benefits of 
physical exercise are associated with a decreased mortality risk, chronic diseases, 
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institutionalization, and cognitive and functional deterioration. Physical exercise is 
the most effective intervention that delays disability and functional loss [38]. Studies 
such as Taguchi et al. [39], whose objective was to see the effects of a 12-month 
multicomponent training program of physical performance and daily physical activ-
ity among very old individuals with minimal disabilities, showed how lower body 
strength increased and agility time decreased.

Although recent evidence shows that a multicomponent program has greater 
weight than traditional programs regarding the benefits it provides to the physical 
capacity of older adults, other studies show that interventions with both programs in 
the short term can effectively improve strength and agility [40]. However, the benefit 
that can be obtained from applying multicomponent programs is favorable even for 
those adults who are already fragile [41].

Just as the increase and benefit to fundamental abilities such as strength and 
agility are well known, Justine et al. [37], in a study with a quasi-experimental 
design to know the effects of the application of a multicomponent program, were 
able to observe and record significant increases in cardiorespiratory resistance and 
upper limb strength (41.79%), lower limb strength (46.19%), and balance (49.58%). 
Without leaving aside flexibility, they also showed improvement (right lower limb, 
63.57%) in the left lower limb (44.17%), the right upper limb (36.67%), and the left 
upper limb (63.1%), confirming what Bouchard and Shepard [42] had mentioned in 
the Toronto model, which refers to the fact that the fundamental abilities that must 
be developed are joint flexibility, muscular strength, cardiorespiratory endurance, 
agility, coordination, and balance to achieve optimal functionality.

It is important to note that implementing this program in the older popula-
tion is currently in short supply, even though its contributions and benefits have 
already been shown. Bouaziz et al. [43] support this statement by showing a sys-
tematic review from a search in CINAHL Plus, Embase, Medline, PubMed Central, 
ScienceDirect, Scopus, Sport Discus, and Web of Science. They considered interven-
tion studies and obtained 2525 articles, but only 27 were included since these met the 
requirements of a multicomponent program.

Multicomponent program interventions are not exclusive to the healthy older 
adult population. They also aim to prevent the transition to frailty since preventing 
and delaying this process is beneficial in reducing adverse health outcomes, such as 
fall rates, hospitalization, institutionalization, and the associated financial costs. 
Studies, such as Fairhall et al. [44], have demonstrated the effectiveness of multicom-
ponent programs in older adults with pre-frailty and diagnosed frailty and shown that 
multicomponent programs are profitable for this population.

3.  Data collection methodology to know the changes in body composition 
and BMI of older women with multicomponent training

This quasi-experimental correlational explanatory study assessed a sample of 34 
older women randomly divided into two groups: an EG (n = 15) (69.33 ± 4.85 years) 
that received treatment (multicomponent training program) and a CG (n = 19) 
(73.58 ± 7.68 years) that did not receive treatment. Both groups underwent morpho-
logical measurements using anthropometry and DEXA before (initial measures) and 
after (final measures) the training program, starting the measurements at week 0 
(month 1) and the final measurement at 6 months (26 weeks). The inclusion criteria 
were women aged 60 years or older with the time and willingness to attend a physical 
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training program, attending 80% of the program, and having a good clinical history 
with one or more controlled chronic diseases without complications. Both groups 
were given a consent letter informing them of the study protocol and their right to 
participate in the project.

Personnel certified by the International Society for Advances in 
Kinanthropometry (ISAK) made morphological measurements using anthropometry 
before and after the training program. Measurements were made at exactly 8:00 am; 
the older women showed up wearing appropriate clothing after fasting for at least 
4 hours. Body weight in kilograms was recorded with a mechanical column scale, and 
height with a SECA stadiometer (model 220) according to ISAK standards.

A General Electric DEXA (GE Healthcare Lunar Technology Bone Densitometer 
with enCore model LU43616ES software) was used. Body weight, height, age, and 
gender data were captured with the software to begin the total body scan. Total body 
components of body fat, lean mass, and abdominal fat in kilograms, in addition to 
body weight and BMI, were measured. The ranges established by the World Health 
Organization (kg/m2), which classifies BMI < 18.5 as underweight, 18.5–24.9 as 
normal weight, 25–29.9 as overweight, and > 30 as obese, were used.

Collected data were analyzed using the SPSS statistical program (IBM SPSS 
Statistics, Version 25, IBM Corp., Armonk, NY). The Kolmogorov-Smirnov test was 
used to determine the normal distribution of the variables. Descriptive statistics were 
presented as means and standard deviations. Basic measurements (body weight and 
BMI) and body composition (fat mass, lean mass, and abdominal fat) comparisons 
of the initial and final measurements were analyzed using Student’s t-test for related 
samples. Student’s t-test of an independent sample was used to compare the differ-
ences in the basic measurements and body composition obtained from the initial and 
final measurements between the experimental and control groups, obtaining a sig-
nificant p-value ≤ .05. The Pearson correlation coefficient was used to determine the 
relationship between body composition variables (fat mass, lean mass, and abdominal 
fat) and BMI, using significance levels of p ≤ .05, p ≤ .01, and p ≤ .001).

3.1 Multicomponent training program

The physical training sessions applied to the EG were conducted in the Health 
and Wellness Center of a public university on Monday, Wednesday, and Friday, with 
one-hour sessions in the morning. The multicomponent program was based on the 
capacity periodization system by Lanier [45] and the recommendations for physical 
activity for older adults established by organizations such as the American College of 
Sports Medicine (ACSM). Twenty-four six-month microcycles were structured and 
distributed in conditional (strength, resistance, and flexibility) and coordinative 
(coordination and balance) physical abilities.

The physical abilities of the training sessions were divided as follows: endur-
ance was trained three times a week for 20 minutes each session with dance 
exercises, rhythm changes, and functional exercises; strength was trained twice a 
week for 20 minutes per session with exercises sitting, lying down, and standing 
implemented using resistance bands and self-loads; and flexibility training was 
performed three times a week for 20 minutes per session. The exercises were pas-
sive static and active dynamic stretching; finally, balance training was performed 
twice a week for 10 minutes per session. Teaching materials, such as resistance 
bands, balls, wooden sticks, small bags, hoops, mats, chairs, scarves, ropes, and 
music, were used to train abilities.
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As part of the strategies to encourage adherence to the physical training program, 
several factors were considered, mainly those identified as facilitators for the practice 
of physical activity proposed by de Lacy-Vawdon et al. [46]. Therefore, in addition 
to considering the periodicity of attendance and the quantified follow-up of the 
evolution in terms of physical changes produced by the program, factors such as place 
(accessibility), schedule (availability), type of material (adapted to the characteristics 
of the target population), environment and structure of the program, tastes, prefer-
ences, and needs of the participants were taken into account, all accompanied by the 
follow-up and guidance of professionals in the area previously trained to provide 
adequate care to this population group.

4.  Characteristics of the older women adults before and after the training 
program

4.1 BMI and body composition changes in older women

Baseline measurements of the two groups were evaluated before and after the 
training program (Table 2). Body weight (p = .290) and BMI (p = .230) decreased in 
the experimental group. Body weight decreased (p = .292), and BMI increased in the 
control group (p = .837). Regarding BMI ranges, both groups had overweight prob-
lems in the initial and final measurements.

Table 3 shows the body composition values of both groups before and after the 
training program. A decrease in fat mass (p = .228) and abdominal fat (p = .224) and 
an increase in lean mass (p = .060) were found in the experimental group. Changes in 
fat mass (p = .905), lean mass (p = .048), and abdominal fat (p = .516) were found in 
the control group.

In the comparison results between both groups regarding the differences obtained 
from the initial and final basic and body composition measurements, the following 
data were found: the experimental group obtained a greater decrease in body weight 
(p = .616), fat mass (p = .098), and abdominal fat (p = .860) than the control group. 

Basic measurements Initial measurement Final measurement p-value

EG (n = 15)

Age (years) 69.33 ± 4.85 — —

Height (m) 1.546 ± 0.077 — —

Body weight (kg) 67.273 ± 12.148 66.560 ± 11.599 .299

BMI (kg/m2) 28.54 ± 4.71 28.20 ± 4.09 .230

CG (n = 19)

Age (years) 73.58 ± 7.68 — —

Height (m) 1.523 ± 0.792 — —

Body weight (kg) 66.543 ± 10.877 66.010 ± 11.356 .292

BMI (kg/m2) 28.631 ± 4.225 28.66 ± 4.55 .837

Note. n: number; EG: experimental group; CG: control group; m: meters; kg: kilograms; BMI: body mass index; kg/m2: 
kilograms by height in meters squared; * p ≤. 05.

Table 2. 
Student t-test analysis of the basic measurements.
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In the experimental group, the BMI decreased, and in the control group, it increased 
with a significant difference (p = .027). Lean mass in the experimental group 
increased, while in the control group, it decreased (p = .860) (Table 4).

4.2 Relationship between BMI and body composition in older women

Pearson’s correlation analysis (Table 5) was performed, relating body composition 
to the BMI of both groups’ initial and final measurements. A very high association of 
fat mass with BMI in the initial (r = .930; p ≤ .001) and final measurements (r = .922; 
p ≤ .001), and a high association of fat mass with BMI in the initial (r = .780; p ≤ .01) and 
final measurements (r = .710; p ≤ .01) were found in the experimental group. A moder-
ate association was found between abdominal fat and BMI in the initial measurement 
(r = .560; p ≤ .05), and a low association in the final measurement (r = .395; p = .145).

A high association between fat mass and BMI at the initial measurement (r = .798; 
p ≤ .001) and a very high association at the final measurement (r = .809; p ≤ .001) 
were found in the control group. Fat mass had a moderate association with BMI at the 
initial measurement (r = .523; p ≤ .05) and final measurement (r = .533; p ≤ .05) and 
a high association between abdominal fat and BMI at the initial (r = .778; p ≤ .001) 
and final measurement (r = .734; p ≤ .001).

Body composition Initial measurement Final measurement p-value

EG (n = 15)

Fat mass (kg) 30.286 ± 8.555 29.476 ± 7.294 .228

Lean mass (kg) 34.692 ± 4.714 35.295 ± 4.647 .060

Abdominal fat (kg) 1.396 ± 0.510 1.335 ± 0.437 .224

CG (n = 19)

Fat mass (kg) 29.162 ± 7.014 29.120 ± 7.614 .905

Lean mass (kg) 35.566 ± 5.687 35.074 ± 5.604 .048*

Abdominal fat (kg) 1.279 ± 0.491 1.243 ± 0.469 .516

Note. N: number; EG: experimental group; CG: control group; kg: kilogram; * p ≤ .05.

Table 3. 
Student’s t-test analysis of body composition.

Basic measurements and body composition EG (n = 15) CG (n = 19) p-value

Body weight (kg) −0.713 ± 2.561 −0.532 ± 2.141 .616

BMI (kg/m2) −0.346 ± 1.068 0.031 ± 0.658 .027*

Fat mass (kg) −0.810 ± 2.488 −0.042 ± 1.523 .098

Lean mass (kg) 0.603 ± 1.144 −0.492 ± 1.012 .455

Abdominal fat (kg) −0.061 ± 0.186 −0.035 ± 0.234 .860

Note. n: number; EG: experimental group; CG: control group; kg: kilograms; BMI: body mass index; kg/m2: kilograms 
by height in meters squared; * p ≤ .05.

Table 4. 
Comparison of the differences between the EG and the CG from the initial to the final measurement of basic 
measurements and body composition.
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4.3  Comparison of changes found in BMI and body composition with other 
research

The results of this study show that after 6 months of training, the EG managed to 
reduce body weight, BMI, fat mass, and abdominal fat and obtain an increase in lean 
mass, similar to the control group, which did not carry out the training program; however, 
there was an increase in BMI and a significant decrease in lean mass in the CG.

These results are similar to Bemben and Bemben’s [47] 40-week endurance train-
ing program and Maddalozzo and Snow’s [48] 24-week moderate- and high-intensity 
training program that decreased fat mass and increased lean mass with significant 
changes. Other studies have found no increases in lean mass or decreases in fat mass in 
year-long training programs [49, 50]. These findings may be due to a high nutritional 
caloric intake since increases in body weight were also found.

A 6-month study [14] with a supplementation intervention of protein, vitamins, 
and minerals found significant changes with decreases in body weight and fat mass 
and increases in lean mass. Nevertheless, another study with a training and interven-
tional nutrition program did not report significant changes in body composition [51].

Cancela et al. [52] mention the results of an 8-month training program of 60 min-
utes with two sessions per week. They found significant changes in body composition 
without a supplementation intervention. These findings could be due to the 8-month 
duration of the training sessions.

Other results from this study were the difference in body composition changes 
after 6 months of training between both groups, where the experimental group had a 
decrease in BMI and the control group an increase, with significant differences. These 
data are similar to Rondelli et al. [53], with 12 months of training divided into two 
groups (supplementation and placebo groups), and Kang et al. [54], with 4 weeks of 
training. BMI decreased in both studies, although in the supplementation group in 
Rondelli et al. [53], the BMI increased, but as a curious fact, their fat mass decreased. 
These findings may be because the supplementation included protein intake, a mac-
ronutrient of importance for growth, development, and muscle mass maintenance. 
Supplementation may have increased lean mass and, therefore, BMI.

Body composition Initial measurement Final measurement

BMI (kg/m2)

EG (n = 15)

Fat mass (kg) r .930*** .922***

Lean mass (kg) r .780** .710**

Abdominal fat (kg) r .560* .395

CG (n = 19)

Fat mass (kg) r .798*** .809***

Lean mass (kg) r .523* .533*

Abdominal fat (kg) r .778*** .734***

Note. n: number; EG: experimental group; CG: control group; kg: kilograms; BMI: body mass index; kg/m2: kilograms 
by height in meters squared; Pearson coefficient; * p ≤ .05; ** p ≤ .01; *** p ≤ .001.

Table 5. 
Pearson correlation analysis between body composition and BMI of both measurements.
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Other studies show the opposite about fat mass. The research by Tieland et al. [55], 
with a duration of 24 weeks of training divided into two groups (protein supplemen-
tation and placebo groups), found increases in fat mass in the supplementation group 
and a decrease in the placebo group; however, in lean mass, the supplementation 
group had increases and the placebo group a decrease. This finding shows that protein 
supplementation is more effective in gaining muscle mass than decreasing body fat.

In the correlation analysis between body composition and BMI, our study showed 
significant relationships in the EG with very high associations in fat mass and high 
associations in lean mass with BMI in both measurements. Regarding abdominal fat, 
after a six-month training period, this variable does not usually have a significant 
relationship with BMI since low associations were found in the final measurement 
compared to the initial measurement, which showed a moderate association. This 
finding shows that after 6 months of training, abdominal fat is not usually a predomi-
nant factor in subjects with a high BMI [56].

In contrast, in the CG, moderate associations were found in lean mass and high 
associations in abdominal fat in both measurements with the BMI. Regarding fat 
mass, high associations were found in the initial measurement, and very high associa-
tions were found in the final measurement with the BMI. These data explain that after 
6 months, fat mass is a very important indicator of having a high BMI in women who 
did not carry out a physical activity program [51, 57, 58].

There is no doubt that in the literature found, most of the studies that use nutri-
tional supplementation as a part of a training program usually have favorable changes 
in body composition, such as improved lean mass, decreased fat mass, body weight, 
and even BMI [53, 59, 60].

5.  Conclusion

Food, age, and physical activity often condition the morphological status of the 
subject. The changes of the EG explain that implementing a multicomponent training 
program in the older population favors body weight reduction, BMI, fat mass, and 
abdominal fat. The results of the CG and the literature reviewed show that physical 
inactivity can increase fat mass and decrease lean mass, bringing consequences in 
older adults, such as sarcopenia and sarcopenic obesity, causing complications, such 
as frailty.

The multicomponent training program is viable for achieving positive changes in 
body composition. However, conducting a study on nutrition and food supplementa-
tion is important to increase the results.
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Perspective Chapter: 
Empowerment through 
Movement – Enhancing 
Psychosocial Well-Being in People 
with Physical Disabilities
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Abstract

This chapter explores the transformative role of movement in enhancing the 
psychosocial well-being of individuals with physical disabilities. Physical disabilities 
significantly impact mobility, independence, and quality of life, often leading to 
mental health challenges and social isolation. Movement emerges as a cornerstone 
of empowerment, offering physical, mental, and social benefits. Regular physical 
activity improves strength, endurance, and flexibility, while reducing secondary 
health complications, such as obesity and cardiovascular issues. On a psychological 
level, it alleviates stress, anxiety, and depression, fostering self-esteem and resilience. 
Socially, inclusive activities, such as adaptive sports, build camaraderie and reduce 
isolation. The chapter highlights barriers, including infrastructure, financial con-
straints, and societal stigma, and emphasizes the role of adaptive technologies and 
advocacy in overcoming them. Practical recommendations are provided to inspire 
individuals, caregivers, and healthcare professionals to view the movement as a 
pathway to empowerment, enabling people with physical disabilities to lead fulfilling, 
independent lives.

Keywords: physical disabilities, psychosocial well-being, empowerment through 
movement, adaptive physical activity, inclusive rehabilitation

1.  Introduction

Physical disabilities affect millions of people worldwide and significantly impact 
their physical, psychological, and social well-being [1]. These disabilities, which 
can result from congenital conditions, injuries, or illnesses, often limit mobility, 
independence, and participation in daily activities. While medical and rehabilitative 
care are essential, a growing body of evidence highlights the role of movement and 
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physical activity in empowering individuals with physical disabilities. Movement not 
only improves physical health, but also enhances mental resilience [2], fosters social 
connections, and contributes to an improved quality of life [3]. Figure 1 shows the 
movement as empowerment toward quality of life, physical health, social connec-
tions, and mental resilience.

2.  Types of physical disabilities

Physical disabilities impair an individual’s ability to perform movements or tasks 
requiring physical exertion. The impact of physical disabilities varies widely, depend-
ing on the nature and severity of the condition, but they all present unique challenges 
that affect mobility, independence, and overall quality of life. Physical disabilities 
encompass a broad spectrum of conditions that impair mobility, agility, and overall 
physical functioning. These disabilities can arise from various causes, including 
congenital conditions, injuries, or chronic illnesses, and they manifest in diverse 
ways depending on the individual. Understanding the different types of physical 
disabilities is crucial for tailoring interventions, promoting inclusivity, and provid-
ing appropriate support. By categorizing these disabilities, we can better address the 
unique challenges faced by individuals and develop effective strategies to enhance 
their quality of life. The following section explores the major types of physical dis-
abilities and their defining characteristics.

Figure 1. 
The diagram of movement as empowerment on quality of life, physical health, social connections, and mental 
resilience among people with disabilities (PwD).
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2.1 Mobility impairments

These include conditions that limit or completely hinder movement. This category 
includes paralysis, and conditions such as muscular dystrophy or cerebral palsy. 
Mobility impairments affect an individual’s ability to walk, climb, or even perform 
routine tasks like standing or sitting. Wheelchair users or individuals who require 
walking aids are examples of those affected by mobility impairments.

2.2 Neurological disabilities

Neurological disabilities, such as stroke, spinal cord injuries, multiple sclerosis, 
and Parkinson’s disease, impact the nervous system’s ability to send messages to the 
muscles, thereby impairing movement. These disabilities often result in partial or 
total loss of motor function, muscle weakness, and coordination problems, signifi-
cantly affecting an individual’s physical independence.

2.3 Musculoskeletal disabilities

Musculoskeletal disabilities refer to conditions that affect the bones, joints, 
muscles, ligaments, or tendons, resulting in pain, weakness, or stiffness. Conditions 
such as arthritis, fractures, and osteoporosis fall under this category. These disabilities 
may limit an individual’s ability to perform physical tasks, causing chronic pain and 
reduced mobility.

2.4 Amputations

Amputation refers to the loss of a limb, which can occur due to trauma, disease, 
or congenital conditions. Individuals with amputations face significant challenges 
related to mobility, balance, and performing everyday tasks, often requiring prosthet-
ics or assistive devices for functional restoration. Each of these types of disabilities 
brings distinct challenges, requiring tailored strategies for care, rehabilitation, and 
empowerment. Understanding the different categories of physical disabilities is 
crucial for developing targeted interventions that promote physical, mental, and 
emotional well-being.

3.  Prevalence of physical disabilities

Physical disabilities affect a significant proportion of the global population, with 
varying prevalence across different regions and demographics. These disabilities, 
resulting from congenital conditions, illnesses, or injuries, present challenges that 
impact physical functioning, independence, and quality of life. Understanding the 
prevalence and types of physical disabilities is essential for identifying the scale of the 
issue and designing targeted interventions. This section explores global and regional 
statistics on physical disabilities, including their prevalence in regions such as North 
America, Europe, Africa, Asia, and Southeast Asia. It also categorizes the primary 
types of physical disabilities, highlighting their characteristics and implications. 
Physical disabilities represent a substantial public health concern worldwide, with the 
World Health Organization (WHO) estimating that over 1 billion people globally live 
with some form of disability, and about 190 million experience significant difficulties 
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in functioning [4]. This statistic underscores the scale of physical disabilities and 
the need for effective policies and interventions to address the challenges faced by 
affected individuals [4].

The global prevalence of physical disabilities is influenced by factors such as 
population aging, the rise of chronic health conditions, and advances in medical 
interventions that enable individuals with severe injuries or conditions to survive 
and live longer lives. According to WHO’s Global Disability Action Plan (2014–2021), 
physical disabilities, including mobility impairments, are among the most common 
forms of disability globally. Conditions such as spinal cord injuries, amputations, 
cerebral palsy, and muscular dystrophy contribute significantly to the global burden 
of disability [5].

The prevalence of physical disabilities is often higher in low- and middle-
income countries due to factors such as inadequate healthcare infrastructure 
[6], higher rates of injuries from road accidents [7] and occupational hazards, 
and untreated congenital conditions. However, developed nations also report 
significant prevalence rates due to aging populations and lifestyle-related condi-
tions such as diabetes and stroke. The prevalence of physical disabilities varies 
significantly across different regions due to factors such as socioeconomic condi-
tions, healthcare infrastructure, cultural attitudes, and environmental challenges. 
Understanding these differences is critical for tailoring interventions and allocat-
ing resources effectively.

3.1 The United States

In the Americas, an estimated 15% of the population lives with some form of 
disability, with physical disabilities being particularly prominent. The United 
States reports a prevalence of physical disabilities among 12.8% of adults [7], 
primarily due to conditions such as arthritis, back problems, and mobility impair-
ments. Access to healthcare and rehabilitation services in North America is 
generally better than in other regions, although disparities exist among different 
socioeconomic groups.

3.2 Europe

Europe has a similar prevalence rate, with physical disabilities affecting approxi-
mately 80 million people, or 15% of the population [4]. Aging is a significant factor, 
with many disabilities arising from age-related conditions such as osteoporosis and 
stroke. The European Disability Strategy (2021–2030) has been pivotal in improving 
accessibility and integration for individuals with physical disabilities in education, 
employment, and healthcare.

3.3 Africa

In Africa, physical disabilities are often the result of preventable causes such as 
infectious diseases (e.g., polio), malnutrition, and inadequate maternal healthcare 
[4]. The prevalence rates vary widely across the continent, but it is estimated that 
up to 10% of the population has some form of disability. A lack of infrastructure 
and rehabilitation services poses significant challenges for individuals with physical 
disabilities in this region.
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3.4 Asia

Asia, with its vast and diverse population, reports high numbers of individuals 
with physical disabilities. In countries like China and India, disabilities due to road 
traffic accidents and occupational hazards are highly prevalent. Cultural stigma and 
limited access to rehabilitation services are the main barriers that many individuals 
face. In East Asia, countries such as Japan are grappling with the challenges posed by 
the aging of the population, leading to higher prevalence rates of aged-related mobil-
ity impairments [4].

3.4.1 Southeast Asia

Southeast Asia faces unique challenges due to a combination of natural disasters, 
road traffic accidents, and infectious diseases like tuberculosis leading to some forms 
of impairments and physical disabilities [7]. Countries like Malaysia, Indonesia, 
and the Philippines report physical disabilities in about 10–15% of their populations 
[4]. Limited healthcare infrastructure including rehabilitation services and societal 
stigma further exacerbate the difficulties faced by individuals with disabilities in this 
region.

4.  Cultural, regional, and socioeconomic variations in barriers to physical 
activity among people with physical disabilities across continents

The experiences and challenges faced by individuals with physical disabilities dif-
fer significantly across continents, influenced by cultural norms, regional contexts, 
and socioeconomic disparities. Understanding these variations is crucial for designing 
inclusive strategies that account for global diversity and promote equitable access to 
physical activity.

4.1 Africa

In many parts of Africa, people with physical disabilities face profound barri-
ers due to inadequate infrastructure, limited healthcare services, and entrenched 
cultural stigmas. Rural areas often lack accessible transportation and public facilities, 
making mobility and participation in physical activities difficult [8]. Furthermore, 
societal perceptions of disability as a curse or misfortune exacerbate stigma, leading 
to exclusion from community activities [9–11]. Financial barriers are also prevalent, 
as poverty limits access to assistive technologies and rehabilitation services [6, 12]. 
However, grassroots initiatives, such as the African Youth with Disabilities Network 
(AYWDN), have started promoting disability rights and inclusive sports programs to 
challenge these barriers [13, 14].

4.2 Asia

In Asia, rapid urbanization and economic growth have led to both challenges and 
opportunities for people with physical disabilities. While modern cities like Tokyo 
and Singapore have made strides in accessibility, many developing countries in the 
region still struggle with inadequate infrastructure and social stigma [15, 16]. In rural 
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parts of South Asia, such as India and Nepal, people with disabilities often lack access 
to rehabilitation services and adaptive sports programs due to geographic and finan-
cial constraints [17–20]. Cultural factors also play a role, as societal expectations may 
discourage individuals, particularly women, from participating in physical activities. 
Programs like the Japan Para Sports Association and India’s Paralympic Committee are 
working to foster inclusivity through accessible sports initiatives [21, 22].

4.3 Europe

Europe, with its strong emphasis on human rights and social welfare, offers more 
supportive environments for individuals with physical disabilities. Countries like 
Sweden and the Netherlands are known for their inclusive urban designs, accessible 
public transportation, and widespread adaptive sports programs [23–25]. However, 
disparities exist between Western and Eastern Europe. In some Eastern European 
countries, limited funding and outdated infrastructure create challenges for indi-
viduals seeking physical activity opportunities. Advocacy organizations, such as the 
European Disability Forum, play a vital role in promoting accessibility and awareness, 
ensuring that policies support inclusivity across the continent [26].

4.4 North America

North America is recognized for its advanced adaptive sports programs and 
rehabilitation services, particularly in the United States and Canada [27]. However, 
significant disparities remain, particularly for individuals from low-income and 
minority communities. While urban centers may offer accessible facilities and 
specialized programs, rural and indigenous communities often face limited access 
to resources. Moreover, healthcare costs in the U.S. pose financial barriers for those 
without adequate insurance, limiting their access to rehabilitation and assistive 
technologies. Organizations such as the National Centre on Health, Physical Activity 
and Disability (NCHPAD) work to address these disparities by promoting inclusive 
physical activity initiatives [28].

4.5 South America

In South America, people with physical disabilities often encounter challenges 
stemming from socioeconomic inequality, political instability, and a lack of public 
awareness about disability rights. In many countries, accessible infrastructure and 
adaptive sports programs are limited, particularly in rural and economically disad-
vantaged areas. However, initiatives such as Brazil’s Paralympic Movement have gained 
traction, using sports as a platform to promote inclusion and challenge societal stigma 
[29, 30]. Public campaigns and events, like the Parapan American Games, have also 
helped raise awareness and foster a culture of acceptance and support [31].

4.6 Oceania

Oceania, encompassing countries like Australia and New Zealand, demonstrates 
a strong commitment to promoting inclusivity for people with physical disabilities 
[32, 33]. Both countries have well-established disability support systems, including 
accessible infrastructure, comprehensive rehabilitation services, and adaptive sports 
programs. However, challenges persist in remote and indigenous communities, where 
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geographic isolation and cultural differences limit access to services. The National 
Disability Insurance Scheme (NDIS) in Australia is a notable example of a program 
addressing these gaps, providing financial support, and promoting inclusive com-
munity initiatives [34].

The experiences and challenges of people with physical disabilities vary greatly 
across continents due to differences in cultural norms, regional infrastructure, and 
socioeconomic conditions. Acknowledging these global disparities allows for the 
development of tailored strategies that promote inclusivity and accessibility. By 
learning from successful initiatives worldwide and adapting them to local contexts, 
societies can create a more equitable environment where individuals with physical 
disabilities can fully participate in physical activities and lead fulfilling lives.

5.  Physical health challenges

Individuals with physical disabilities commonly face unique health challenges that 
extend beyond their primary condition. These challenges can significantly impact 
their overall well-being and quality of life. Secondary health conditions and issues 
with independence and mobility are common, underscoring the need for proactive 
management and support.

5.1 Secondary health conditions

Physical disabilities often predispose individuals to secondary health conditions 
that further complicate their overall health and well-being. These conditions include 
obesity, cardiovascular problems, pressure sores, and musculoskeletal complications. 
Figure 2 shows the diagram to understand the health challenges among people with 
disabilities (PwD).

5.1.1 Obesity

Limited mobility among individuals with physical disabilities reduces energy 
expenditure, increasing the risk of obesity [8]. Obesity, in turn, exacerbates mobil-
ity difficulty, leading to a vicious cycle of reduced physical activity and weight gain. 
According to the World Health Organization (WHO), obesity prevalence among 

Figure 2. 
The diagram to understand the health challenges among people with disabilities (PwD).
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individuals with physical disabilities is significantly higher than in the general 
population, posing risks of diabetes, hypertension, and metabolic syndrome [9].

5.1.2 Cardiovascular diseases

The inability to engage in regular aerobic activity due to physical disabilities 
increases susceptibility to cardiovascular diseases, such as coronary artery disease 
and stroke [10]. These risks are heightened by sedentary lifestyles and poor access to 
tailored exercise programs. Cardiovascular fitness is vital for enhancing stamina and 
reducing fatigue, especially in individuals relying on assistive devices for mobility [10].

5.1.3 Pressure sores

Physically disabled individuals who are confined mostly to bed are at risk of devel-
oping pressure sores secondary to circulatory impairment over specific skin areas 
with bony prominence. These sores can lead to severe infections and hospitalization, 
further reducing mobility level and independence. Effective prevention strategies 
include frequent repositioning, use of pressure-relieving cushions, and skin care 
management.

5.1.4 Musculoskeletal problems

Secondary musculoskeletal problems, such as joint deformities, osteoporosis, 
and contractures, are common in individuals with physical disabilities [11]. These 
issues arise from prolonged immobilization, muscle imbalance, or reliance on 
assistive devices, underscoring the need for early therapeutic interventions and 
strength training. Addressing secondary health conditions and mobility challenges 
is integral to improving the quality of life for individuals with physical disabilities. 
Multidisciplinary approaches that include tailored physical activity, rehabilitative 
care, and assistive technology are essential for mitigating these impacts. Through pro-
active management, individuals with physical disabilities can regain independence, 
reduce health risks, and lead fulfilling lives.

6.  Reduced independence and mobility

Physical disabilities significantly impact an individual’s independence and mobil-
ity, limiting their ability to perform daily tasks and navigate various environments. 
The effects of reduced mobility extend beyond physical challenges, influencing 
social participation, mental health, and overall quality of life. Restricted movement 
often necessitates reliance on caregivers for basic activities such as bathing, dressing, 
grooming, or meal preparation [11, 12]. This dependency can erode self-esteem and 
contribute to feelings of helplessness.

Limited mobility poses challenges in accessing education and job opportuni-
ties, leading to financial dependency and reduced social engagement [13]. For 
example, inaccessible workplaces or lack of transportation options can hinder career 
growth, impacting the economic stability of individuals with disabilities. Restricted 
independence often leads to diminished participation in community or social activi-
ties [14]. Loneliness and reduced social interaction are common, further exacerbating 
the psychological toll of physical disabilities.
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7.  Mental health challenges

Living with a physical disability often brings profound mental health challenges. 
The interplay between physical limitations and psychological well-being can lead 
to significant emotional distress, affecting an individual’s ability to cope with their 
condition and maintain a positive quality of life.

7.1 Anxiety, depression, and psychological distress

Physical disabilities often lead to anxiety and depression due to the substantial 
changes they bring to daily life. Individuals may experience stress related to reduced 
ability to perform tasks, dependence on others, and fear of societal judgment or rejec-
tion [35]. Many individuals with physical disabilities report heightened anxiety due to 
fear of injury, loss of independence, or stigmatization [15]. This anxiety can become 
chronic, reducing overall resilience and engagement in rehabilitation efforts.

Depression is a common mental health condition among individuals with physical 
disabilities [16]. It is often linked to feelings of hopelessness, isolation, and frustra-
tion with their physical limitations. Studies show that people with disabilities are 
more likely to experience depression than the general population [17]. Chronic pain, 
fatigue, and the persistent struggle to adapt to a new reality can exacerbate psycho-
logical distress. This distress affects not only the individual but also their family and 
support system [18].

7.2 Body image issues

Living with a physical disability often alters an individual’s perception of their 
body, leading to issues with body image and self-esteem [19, 36, 37]. Amputations, 
assistive devices, or visible deformities can lead to discomfort and self-consciousness 
[21]. This can result in individuals avoiding social interactions or public appearances. 
Unrealistic societal standards of beauty and fitness further compound body image 
issues. Individuals with physical disabilities may feel marginalized or judged based 
on their appearance. For those who acquire disabilities later in life, adapting to a new 
self-image can be particularly challenging [36, 37]. The transition often involves 
grieving the loss of their previous physical abilities.

7.3 Coping with disability

Developing healthy coping mechanisms is essential for addressing mental health 
challenges associated with physical disabilities. Strong social and emotional support 
from family, friends, and counselors is critical in helping individuals manage stress and 
build resilience [22, 38]. Counseling and psychotherapy, including cognitive-behavioral 
therapy (CBT), can help individuals navigate the emotional complexities of their disabil-
ity. Engaging in adapted physical activities or recreational programs has been shown to 
improve mental health, reduce feelings of isolation, and foster a sense of accomplishment.

8.  Social participation and isolation

Social participation is a vital aspect of well-being for individuals with physical dis-
abilities. However, barriers to employment, education, and community engagement, 
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coupled with mobility restrictions, can often lead to feelings of isolation and exclu-
sion. Individuals with physical disabilities face systemic and environmental obstacles 
that hinder their ability to participate fully in societal activities [23]. Many individuals 
with disabilities encounter workplace discrimination, inaccessible work environ-
ments, or lack of accommodations, limiting their job opportunities [22].

Research indicates that employment rates for people with disabilities are signifi-
cantly lower than those for people without disabilities, despite having comparable 
skills and qualifications [24]. Access to quality education can be restricted due to 
physical barriers in schools, lack of assistive technologies, or insufficient teacher 
training in inclusive education practices. This disparity often limits the professional 
and personal growth of individuals with physical disabilities. Social events, recre-
ational activities, and cultural programs are often designed without considering 
accessibility. The lack of inclusive practices can marginalize individuals with disabili-
ties, leaving them excluded from community life.

9.  Neurobiological mechanisms

Physical activity influences brain function through key neurobiological mecha-
nisms, including endorphin release, stress hormone regulation, and increased 
production of brain-derived neurotrophic factor (BDNF). These processes enhance 
mood, reduce anxiety, and promote neuroplasticity. Additionally, improved cerebral 
blood flow supports cognitive function, making exercise a vital tool for mental health 
and neurorehabilitation.

9.1 Endorphin release and mood regulation

Physical activity stimulates the release of endorphins, which are natural opioid 
peptides produced by the brain. These endorphins bind to opioid receptors, reducing 
pain perception and inducing feelings of pleasure and euphoria, often referred to as 
the “runner’s high” [39]. This mechanism is particularly beneficial for individuals 
with physical disabilities, as it can alleviate chronic pain and improve overall mood. 
Studies have shown that even moderate-intensity exercise, such as wheelchair-
assisted cycling or adaptive yoga, can trigger endorphin release, leading to significant 
reductions in symptoms of depression and anxiety [40–42].

9.2 Regulation of stress hormones

Exercise also plays a critical role in regulating the body’s stress response. Physical 
activity reduces levels of cortisol, a hormone released during periods of stress, while 
simultaneously increasing the production of norepinephrine and dopamine, which 
help the brain manage stress more effectively [43]. For individuals with physical dis-
abilities, who may face heightened stress due to social stigma or physical limitations, 
regular exercise provides a vital outlet for stress relief and emotional regulation.

9.3 Neuroplasticity and cognitive function

Another key benefit of physical activity is its impact on neuroplasticity, the brain’s 
ability to adapt and form new neural connections. Exercise promotes the release of 
brain-derived neurotrophic factor (BDNF), a protein that supports the growth and 
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survival of neurons, enhances synaptic plasticity, and improves cognitive functions 
such as memory, attention, and learning [44]. Adaptive physical activities, including 
seated Tai Chi or resistance band exercises, can stimulate BDNF production, contrib-
uting to better cognitive performance and emotional resilience, even in individuals 
with significant physical impairments.

10.  Psychological mechanisms

Psychological support, such as counseling, peer support groups, and motivational 
coaching, is essential in helping individuals overcome these barriers and embrace 
physical activity as part of their rehabilitation and self-care routine. Awareness cam-
paigns are also crucial in shifting societal attitudes toward disability and promoting 
inclusive participation in sports and physical activities.

10.1 Improved self-efficacy and confidence

Physical activity fosters a sense of achievement and mastery, which is crucial for 
improving self-efficacy—the belief in one’s ability to succeed in specific tasks. For 
people with physical disabilities, achieving fitness goals, such as completing a set of 
adaptive exercises, can enhance self-confidence and promote a positive self-image 
[45]. This boost in self-efficacy can help individuals overcome feelings of helplessness 
and foster a proactive approach to managing their health and well-being.

10.2 Social connectedness and emotional support

Participating in group-based adaptive sports or exercise classes can also foster 
social interaction and a sense of belonging. These activities provide opportunities to 
connect with peers who share similar challenges, creating a supportive environment 
that reduces feelings of isolation and promotes emotional well-being [2]. Social sup-
port from family, friends, and caregivers further reinforces motivation and encour-
ages sustained participation in physical activity.

10.3 Reduction in symptoms of depression and anxiety

Engaging in physical activity has been shown to reduce symptoms of depression 
and anxiety through both biological and psychological pathways. Exercise increases 
the availability of serotonin and dopamine, neurotransmitters associated with mood 
regulation [43]. Additionally, the distraction hypothesis suggests that focusing on 
physical movement during exercise provides a mental break from negative thought 
patterns, thereby reducing anxiety and promoting a more positive mental state.

11.  Impact of mobility restrictions on relationships and community 
involvement

Mobility restrictions in individuals with physical disabilities also bring dif-
ficulties for them to socialize with friends and family, maintain relationships, 
and engage with their communities, thus resulting in feelings of loneliness 
[46]. Romantic relationships can also be impacted by the stigma surrounding 
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disabilities and societal biases. Poor access or inaccessible public transportation, 
as well as unfriendly infrastructure and facilities, create obstacles for individuals 
with physical disabilities, hindering their participation in community activities. 
This isolation can perpetuate negative stereotypes and further alienate disabled 
individuals from society. Limited access to cultural venues, sports facilities, and 
public spaces can prevent individuals with disabilities from enjoying leisure 
activities, further narrowing their social world.

12.  Mitigating isolation through inclusion and advocacy

Addressing social isolation requires coordinated efforts at both individual and 
societal levels. Governments and organizations must implement policies promoting 
accessibility in employment, education, and community programs. Public campaigns 
to reduce stigma and foster empathy can encourage greater acceptance of individuals 
with physical disabilities. Assistive devices and adaptive technologies can improve 
mobility and enable greater participation in various aspects of life.

13.  Role of movement in empowerment for people with physical 
disabilities

Movement is a cornerstone for enhancing the lives of individuals with physical 
disabilities, serving as a catalyst for physical, mental, emotional, and social empow-
erment. Engaging in physical activity not only improves health outcomes but also 
fosters a sense of urgency and belonging, addressing the multifaceted challenges 
faced by this population.

13.1 Physical benefits

Regular physical activity offers profound physical advantages, enhancing 
overall health and preventing secondary complications [25]. Regular physical 
activity offers significant advantages to the physical health of individuals with 
disabilities. First, it enhances strength, endurance, and range of motion, crucial 
for mobility and daily activities. By maintaining and building muscle strength, 
individuals can perform tasks more efficiently and reduce dependency on others. 
Endurance-based exercises, such as hand cycling or swimming, improve cardio-
vascular health, allowing for sustained energy throughout the day. Additionally, 
range-of-motion exercises help preserve joint flexibility, preventing stiffness and 
reducing the risk of contractures.

A critical aspect of physical activity is its ability to prevent secondary complica-
tions. Prolonged inactivity often leads to pressure ulcers, particularly for individuals 
using wheelchairs. Regular movement promotes better blood circulation, reducing 
this risk. Similarly, inactivity-related muscle atrophy can be mitigated through 
strength training and consistent physical engagement. Furthermore, improved 
metabolism and circulation contribute to weight management, significantly lower-
ing the risk of chronic conditions such as diabetes and heart disease. By addressing 
these physical challenges, regular movement enhances overall well-being and ensures 
better health outcomes. Figure 3 shows the interplay between physical disabilities and 
mental health challenges on mental health.
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13.2 Mental and emotional benefits

The psychological impact of physical activity extends far beyond its physical ben-
efits, playing a pivotal role in mental health and emotional resilience. Regular physical 
activity is a proven method for enhancing mood, reducing anxiety, and combating 
depression [25]. Engaging in movement stimulates the release of endorphins and 
serotonin, hormones that naturally improve mood and alleviate stress. Furthermore, 
physical activity introduces structure into daily routines, providing purpose and 
reducing feelings of aimlessness or disconnection.

Another significant emotional benefit of movement is its ability to increase self-
esteem and confidence. Achieving fitness goals or mastering specific exercises fosters 
a profound sense of accomplishment. For individuals with physical disabilities, these 
milestones reaffirm their capabilities, empowering them to embrace their bodies and 
their potential. Physical activity also promotes a sense of autonomy and mastery over 
one’s limitations, which can translate into greater confidence in facing other aspects 
of life [26].

13.3 Social benefits

Physical activity often creates opportunities for social inclusion, combating the 
isolation that individuals with physical disabilities may experience [27]. Participating 
in group exercises or adaptive sports fosters social interaction and teamwork, allow-
ing individuals to connect with peers who share similar experiences. These connec-
tions are vital for mutual support, camaraderie, and the development of meaningful 
relationships. Moreover, community-based sports and rehabilitation programs play a 
crucial role in integrating individuals with disabilities into society [26]. Initiatives like 
wheelchair basketball, adaptive yoga, or inclusive fitness centers not only promote 
physical health but also serve as platforms for personal growth and skill development. 
These programs encourage participants to engage with their communities, fostering a 
sense of belonging and enabling them to contribute to collective activities.

Figure 3. 
The diagram shows the relationship between physical disabilities and mental health which results in emotional 
distress among PwD.
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14.  Physical activity general guidelines

Physical activity is essential for people with physical disabilities to improve 
overall health, maintain mobility, and enhance quality of life. The World Health 
Organization (WHO) recommends that individuals with disabilities engage in at 
least 150 minutes of moderate-intensity aerobic physical activity or 75 minutes of 
vigorous-intensity aerobic activity per week [47]. Additionally, muscle-strengthening 
activities should be incorporated at least twice a week, tailored to the individual’s 
ability and safety [28].

Adaptations to exercises are necessary to accommodate different physical disabilities. 
This includes ensuring safety by minimizing the risk of injury, ensuring accessibility to 
facilities or equipment, and modifying activities to suit the individual’s functional capac-
ity [29]. For example, seated exercises or wheelchair-specific workouts can be developed 
to suit people with limited lower-limb mobility. Gradual progression is key to avoiding 
overexertion and building endurance. Effective physical activity programs should focus 
on inclusivity, allowing individuals to engage in exercises that suit their preferences, 
abilities, and personal goals. Collaborative planning with healthcare professionals ensures 
these activities are both beneficial and enjoyable.

Consistency in physical activity is vital for individuals with physical disabilities 
to reap long-term benefits. Encouraging regular exercise routines helps maintain 
strength, endurance, and flexibility while preventing secondary complications like 
pressure sores or muscle atrophy. Setting achievable goals ensures sustained motiva-
tion and builds confidence in an individual’s capabilities. Routines adapted to the 
individual’s abilities and preferences promote adherence, making physical activity a 
positive, empowering experience.

15.  Practical recommendations for healthcare professionals, enhancing 
physical activity for people with physical disabilities

Healthcare professionals play a critical role in promoting physical activity among 
individuals with physical disabilities. Tailored exercise programs and therapeutic 
protocols can improve physical function, reduce secondary health risks, and enhance 
mental well-being [48]. Below, we present comprehensive guidelines for healthcare 
professionals, focusing on specific exercises and therapeutic approaches for various 
disabilities.

15.1 Spinal cord injury (SCI)

Objectives: Improve cardiovascular health, enhance upper body strength, and 
reduce spasticity.

Recommended exercises:

• Wheelchair propulsion training: Improves cardiovascular endurance and upper 
body strength. Encourage interval training by alternating between slow and fast 
propulsion for 10–15 minutes, 3–4 times per week.

• Resistance band exercises: Strengthen upper body muscles. Focus on shoulder 
presses, bicep curls, triceps push, and seated rows, performing 2–3 sets of 10–12 
repetitions, 2–3 times per week.
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• Stretching protocols: Reduce spasticity and improve flexibility. Include seated 
hamstring and shoulder stretches, holding each for 20–30 seconds, 2–3 times 
daily.

Therapeutic protocols:

• Incorporate functional electrical stimulation (FES) cycling to stimulate para-
lyzed muscles and enhance cardiovascular fitness.

• Use body-weight-supported treadmill training (BWSTT) for incomplete SCI 
patients to improve gait and balance.

15.2 Cerebral palsy (CP)

Objectives: Improve motor control, reduce spasticity, and enhance balance.
Recommended exercises:

• Aquatic therapy: The buoyancy of water reduces joint stress and encourages 
free movement. Focus on water walking, leg lifts, and gentle swimming for 
30–45 minutes, 2–3 times per week.

• Balance training: Use wobble boards or stability balls to improve postural control. 
Start with 5–10 minutes of static balance exercises, progressing to dynamic tasks 
such as reaching or throwing a ball.

• Strength training: Incorporate light weights or resistance bands for leg presses, 
seated rows, and lateral raises, performing 2–3 sets of 8–12 repetitions, 2 times 
per week.

Therapeutic protocols:

• Implement task-specific training, such as practicing stair climbing or transfers, 
to enhance functional mobility.

• Use constraint-induced movement therapy (CIMT) to improve motor function in 
the less-affected limb.

15.3 Stroke survivors

Objectives: Restore motor function, improve balance, and prevent secondary 
complications.

Recommended exercises:

• Gait training: Use parallel bars or a treadmill to improve walking ability. Start 
with 10–15 minutes of walking, gradually increasing speed and duration over 
time.

• Functional strength training: Include sit-to-stand exercises, heel raises, and 
step-ups to improve lower-limb strength and mobility. Perform 2–3 sets of 8–12 
repetitions, 3 times per week.
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• Coordination exercises: Incorporate tasks like finger-to-nose tapping or using a 
therapy ball to enhance hand-eye coordination.

Therapeutic protocols:

• Use mirror therapy to improve motor function by creating a visual illusion of 
normal movement in the affected limb.

• Apply robotic-assisted therapy for upper limb rehabilitation to facilitate repeti-
tive, controlled movements.

15.4 Amputees

Objectives: Improve strength and balance, reduce the risk of falls, and facilitate 
prosthetic use.

Recommended exercises:

• Core strengthening: Include exercises like planks and seated leg lifts to enhance 
stability and support prosthetic use. Perform 2–3 sets of 10–15 repetitions, 2–3 
times per week.

• Prosthetic gait training: Practice walking on various surfaces (e.g., grass, ramps, 
stairs) to improve adaptability and confidence. Start with short sessions, gradu-
ally increasing distance and difficulty.

• Balance training: Use single-leg stands or balance boards to improve postural 
control and reduce fall risk.

Therapeutic protocols:

• Utilize desensitization techniques, such as gentle massage and graded exposure 
to textures, to reduce phantom limb pain.

• Incorporate virtual reality (VR) training to simulate real-world environments 
and improve mobility.

16.  Adaptive equipment and technology

Integrating adaptive equipment and technology has revolutionized physical 
activity for individuals with physical disabilities [25]. Devices like wheelchairs, 
prosthetics, and exoskeletons enable mobility and independence, making it easier 
to engage in regular movement. Assistive devices tailored to individual needs, 
such as custom orthotics or hand grips, allow for safe and effective participation 
in physical activity.

Technology, including virtual reality, adaptive gaming, and mobile apps, is 
becoming significant in promoting movement [23]. Virtual reality provides immer-
sive experiences for low-impact exercise, while adaptive gaming fosters engagement 
through entertaining and movement-centered challenges. Mobile apps track progress 
and motivate users to remain consistent in their physical activity [30].
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Programs like wheelchair basketball, adaptive swimming, and para-athletics allow 
individuals with physical disabilities to participate in sports, build confidence, and 
connect socially [30, 49]. These programs demonstrate how sport fosters empower-
ment and psychosocial well-being. Rehabilitation programs based in communities 
offer tailored support, ensuring that individuals with disabilities can engage in physi-
cal activity in familiar settings [50, 51]. Community initiatives often integrate cultural 
and local resources, promoting accessibility and sustainability.

17.  Barriers to physical activity in people with physical disabilities

A lack of accessible infrastructure and unsafe public spaces often prevent indi-
viduals with disabilities from engaging in physical activity [31]. Inadequate sidewalks, 
lack of ramps, and inaccessible public transportation all contribute to physical 
barriers that hinder mobility. Furthermore, the design of public spaces often does 
not account for the diverse needs of people with disabilities, creating an environment 
where participation in community events, exercise, and recreation is limited [32]. 
Inclusive urban planning and infrastructure improvements are critical in overcoming 
these challenges. Cities and communities must prioritize universal design principles 
that ensure access for all, regardless of physical ability, and invest in creating spaces 
that facilitate mobility and social interaction for individuals with disabilities.

Adaptive equipment, rehabilitation services, and participation in sports programs 
often come with high costs, making them inaccessible to many individuals. Specialized 
wheelchairs, prosthetics, and assistive devices, as well as personalized rehabilitation 
programs, can be prohibitively expensive for those without adequate insurance or 
financial resources. Furthermore, some individuals may face challenges in accessing 
quality equipment and services in rural or underserved areas. Advocacy for funding, 
subsidies, and insurance coverage for assistive devices and rehabilitation services is 
essential to address these financial barriers [31, 52]. Government programs, charitable 
organizations, and public-private partnerships can play a pivotal role in making these 
services more affordable and accessible to individuals with physical disabilities.

Feelings of discouragement, lack of motivation, and societal stigma are additional 
psychological barriers that can deter individuals from participating in physical activ-
ity [53, 54]. Negative perceptions of disability, coupled with low expectations from 
society and even healthcare providers, can undermine an individual’s confidence in 
their ability to engage in movement [55]. These mental barriers are often exacerbated 
by the lack of representation of people with disabilities in sports and physical activity 
contexts, which can perpetuate stereotypes and limit opportunities for inclusion [34]. 
Psychological support, such as counseling, peer support groups, and motivational 
coaching, is essential in helping individuals overcome these barriers and embrace 
physical activity as part of their rehabilitation and self-care routine. Awareness cam-
paigns are also crucial in shifting societal attitudes toward disability and promoting 
inclusive participation in sports and physical activities.

Limited access to rehabilitation specialists and structured physical activity pro-
grams further restricts opportunities for individuals to engage in movement [40]. 
Many people with disabilities may not have access to trained professionals who 
specialize in adaptive physical therapy and inclusive rehabilitation practices. In some 
regions, there is a shortage of healthcare providers who are knowledgeable about the 
specific needs and abilities of individuals with disabilities, leading to gaps in care and 
treatment.
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Figure 4. 
The diagram shows the factors that can hinder PwD from doing physical activity.

Expanding healthcare services and training professionals in inclusive rehabilita-
tion practice is essential to bridge this gap. This includes developing specialized 
programs in hospitals, rehabilitation centers, and community organizations that focus 
on adaptive physical activity and rehabilitation for individuals with physical disabili-
ties. Training healthcare professionals to recognize the importance of movement for 
both physical and mental health, and providing them with the tools and knowledge 
to design inclusive and accessible exercise programs, can empower individuals with 
disabilities to take charge of their health and well-being.

By addressing these systemic barriers, whether physical, financial, psychological, 
or professional, society can create a more supportive and inclusive environment for 
individuals with disabilities. These efforts will enable people with disabilities to fully 
participate in physical activity, improving their health, quality of life, and social 
inclusion. Figure 4 shows the barriers to physical activities among PwD.

18.  Facilitators to physical activity in people with physical disabilities

Engaging in physical activity is a powerful tool for improving the quality of life 
and overall well-being of individuals with physical disabilities [56]. However, partici-
pation often hinges on the presence of facilitators that enable access, inclusion, and 
motivation [57]. These facilitators, encompassing accessible infrastructure, social 
support networks, adaptive technologies, and personal motivation, play a pivotal role 
in empowering individuals to overcome barriers and embrace movement [31, 32].

Accessible infrastructure is a fundamental facilitator of physical activity for 
people with physical disabilities [34]. Inclusive fitness centers equipped with 
adaptive exercise machines, wheelchair-accessible spaces, and trained staff create 
welcoming environments for individuals with diverse needs [40]. Accessible 
sports facilities, such as those designed for wheelchair basketball or rugby, 
provide safe and functional spaces for competitive and recreational activities 
[34]. Moreover, the development of inclusive community spaces, including parks 
with ramps, smooth pathways, and appropriate signage, ensures that people 
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with disabilities can participate in outdoor activities alongside their peers. Such 
infrastructure fosters inclusivity and promotes a sense of belonging within 
communities.

Social support networks are equally critical in facilitating physical activity. Family 
members and caregivers often play a vital role by encouraging, assisting with trans-
portation, and participating in activities to foster engagement. Peer groups offer a 
shared sense of camaraderie and motivation, as individuals with similar challenges 
inspire and support one another during group exercises or adaptive sports. Advocacy 
organizations further enhance participation by promoting awareness, organizing 
events, and advocating for resources to support physical activity for individuals with 
disabilities [58]. These networks not only boost participation but also contribute to 
emotional resilience and self-confidence.

The advent of adaptive equipment and advanced technologies has revolutionized 
the accessibility of physical activity for people with physical disabilities. Prosthetics 
and orthotics, for example, provide enhanced mobility and stability, enabling users 
to participate in various physical activities. Assistive devices, such as wheelchair-
friendly treadmills, hand cycles, or exoskeletons, offer opportunities for tailored 
exercise regimens [33]. Additionally, technological innovations, such as virtual reality 
and adaptive gaming platforms provide engaging and low-impact ways for individuals 
to stay active. These tools allow users to explore new forms of movement and connect 
with others in virtual environments, making physical activity more accessible and 
enjoyable.

Last, personal motivation serves as a significant internal facilitator [59]. 
Setting achievable goals, celebrating milestones, and focusing on the mental and 
physical benefits of activity can inspire individuals to remain consistent in their 
efforts [60]. Rehabilitation specialists, such as physiotherapists and occupational 
therapists, play an instrumental role in fostering motivation by designing per-
sonalized movement programs that cater to individual abilities and preferences. 
Creating a positive and supportive atmosphere further encourages sustained 
participation.

In conclusion, facilitating physical activity for people with physical disabilities 
requires a multidimensional approach. By investing in accessible infrastructure, 
strengthening social support networks, leveraging adaptive technologies, and nurtur-
ing personal motivation, society can create an inclusive environment that empowers 

Figure 5. 
The illustrations show the factors that can encourage PwD to do physical activity.
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individuals with disabilities to lead active and fulfilling lives. These efforts not only 
enhance physical health but also promote social inclusion, mental well-being, and 
a greater sense of independence. Figure 5 shows the facilitators of physical activity 
among PwD.

19.  Overcoming barriers to physical activity for people with physical 
disabilities

Participation in physical activity offers numerous physical, mental, and social 
benefits for individuals with physical disabilities. However, many face significant 
barriers that hinder their ability to engage in such activities. These barriers can 
be categorized as physical, financial, psychological, and professional. Addressing 
these obstacles through inclusive strategies is essential to fostering an environ-
ment that encourages physical activity, enhances quality of life, and promotes 
social inclusion.

19.1 Physical barriers

A lack of accessible infrastructure and unsafe public spaces often restrict mobil-
ity and limit opportunities for physical activity among individuals with physical 
disabilities. Inadequate sidewalks, a shortage of ramps, and inaccessible public 
transportation contribute to these physical barriers [8]. Public spaces are often not 
designed with diverse needs in mind, creating environments that deter participation 
in community events, exercise, and recreation. To overcome these barriers, universal 
design principles must be implemented in urban planning, ensuring that spaces are 
accessible to everyone, regardless of physical ability. Cities should retrofit existing 
infrastructure with ramps, elevators, and tactile paving, as well as ensure that public 
transportation systems are fully accessible. For example, Barcelona, Spain, has made 
significant strides in accessibility, retrofitting older buildings and ensuring nearly all 
public transport is wheelchair-friendly [61].

19.2 Financial barriers

The cost of adaptive equipment, rehabilitation services, and participation in 
sports programs can be prohibitively high for many individuals with disabilities. 
Specialized wheelchairs, prosthetics, and assistive devices often require substantial 
financial resources, which may not be covered by insurance or accessible in rural 
areas. Advocacy for funding and subsidies is critical to making these services more 
affordable [62]. Governments and organizations can play a pivotal role by provid-
ing financial assistance through programs such as Australia’s National Disability 
Insurance Scheme (NDIS), which funds disability-related support, including adaptive 
technologies and therapy [34].

19.3 Psychological barriers

Psychological barriers, such as lack of motivation, societal stigma, and low 
self-confidence, also deter individuals from participating in physical activity [57, 63]. 
Societal stigma and negative perceptions of disability can undermine confidence 
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and perpetuate low expectations [41]. Psychological support, including counseling, 
peer support groups, and motivational coaching, can help individuals overcome 
these mental barriers and embrace physical activity as part of their rehabilitation. 
Awareness campaigns that highlight the achievements of individuals with disabilities 
in sports can also shift societal attitudes. The “We’re The Superhumans” campaign for 
the 2016 Paralympics in Rio de Janeiro is a prime example, showcasing the capabilities 
of athletes with disabilities and challenging stereotypes [30].

19.4 Professional barriers

Limited access to trained rehabilitation specialists and structured physical activity 
programs further restricts opportunities for individuals with disabilities to engage in 
movement. In some regions, there is a shortage of healthcare providers knowledge-
able about adaptive physical therapy and inclusive rehabilitation practices [28]. 
Expanding healthcare services and training professionals in inclusive rehabilitation 
is crucial. Programs that integrate tele-rehabilitation can also bridge the gap in rural 
and underserved areas. The Centre of Rehabilitation and Special Needs Studies 
(ICaRehab) initiative from the Faculty of Health Sciences, University Kebangsaan 
Malaysia in Malaysia, is an excellent example, offering community-based rehabilita-
tion services while training physiotherapists in adaptive practices to ensure compre-
hensive care [64].

19.5 Social support and advocacy

Social support networks, including family, caregivers, and peer groups, play a 
critical role in encouraging physical activity. Advocacy organizations can further 
enhance participation by organizing inclusive sports events and promoting resources 
for individuals with disabilities. The Special Olympics, for instance, provides year-
round sports training and competitions, fostering a sense of community and promot-
ing inclusion [65].

Overcoming barriers to physical activity for people with physical disabilities 
requires a multifaceted approach. By addressing physical, financial [66], psychologi-
cal, and professional obstacles, society can create a more inclusive environment 
that empowers individuals with disabilities to engage in movement and lead active, 
fulfilling lives. Such efforts not only improve physical health but also enhance mental 
well-being, social inclusion, and independence, contributing to a more equitable and 
inclusive society.

20.  Emerging adaptive technologies and their practical applications

Emerging adaptive technologies, such as advanced prosthetics, exoskeletons, and 
virtual reality, are revolutionizing rehabilitation by enabling individuals with physical 
disabilities to regain mobility, enhance function, and improve independence.

20.1 Benefits of adaptive technologies in rehabilitation

Adaptive technologies significantly enhance rehabilitation outcomes by addressing 
physical, psychological, and social challenges faced by people with disabilities.
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20.1.1 Improved physical function

Technologies like robotic exoskeletons and advanced prosthetics enable users to 
regain mobility, build strength, and improve coordination [67]. These benefits reduce 
the risk of secondary complications, such as joint stiffness and cardiovascular decline.

20.1.2 Increased therapy adherence

Gamified VR systems and engaging exercise equipment motivate users to stay consis-
tent with their rehabilitation programs, leading to better long-term outcomes [68].

20.1.3 Enhanced independence and confidence

By enabling users to perform daily tasks and navigate their environments 
independently, adaptive technologies boost self-esteem and foster a sense of 
empowerment [69, 70].

20.1.4 Social inclusion and engagement

Adaptive sports equipment and inclusive fitness centers encourage participation in 
community activities, promoting social interaction and reducing isolation [71].

20.2 Advanced prosthetics and orthotics

Modern prosthetics, such as myoelectric limbs and dynamic-response foot pros-
thetics, mimic natural movements and improve functional mobility. Myoelectric 
prosthetics use muscle-generated electrical signals to perform tasks like gripping 
objects, which enhances independence in daily activities. Dynamic-response foot 
prosthetics store and return energy during movement, improving walking efficiency 
and enabling participation in sports. For example, Ottobock’s C-Leg 4, a micropro-
cessor-controlled knee, adapts to various terrains, giving users greater mobility and 
confidence in diverse environments.

20.3 Robotic exoskeletons for mobility assistance

Robotic exoskeletons provide mobility support for individuals with spinal cord 
injuries and neurological conditions. These devices enable users to stand and walk, 
improving muscle strength, joint mobility, and cardiovascular health. In rehabilita-
tion settings, exoskeletons facilitate gait retraining by providing consistent, repetitive 
movement patterns that enhance neuroplasticity and motor learning. The psychologi-
cal benefits of standing and walking, such as improved self-esteem and social engage-
ment, are equally significant.

20.3.1 Virtual reality (VR) and augmented reality (AR)

VR and AR technologies create immersive and interactive environments that moti-
vate individuals to engage in therapeutic exercises. VR systems simulate real-world 
scenarios, such as navigating crowded streets or balancing on uneven surfaces, which 
improve balance and spatial awareness. AR overlays digital instructions onto real-
world settings, guiding users through specific movements and providing real-time 
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feedback [68]. The Neofect Smart Glove exemplifies this technology by combining VR 
and motion sensors to support hand rehabilitation for stroke survivors through gami-
fied exercises that enhance engagement and adherence [72].

20.3.2 Wearable sensors and smart devices

Wearable devices such as smartwatches, fitness trackers, and smart insoles provide 
real-time feedback on physical activity, heart rate, and movement patterns. These 
tools are particularly useful in home-based rehabilitation, where they allow health-
care professionals to monitor progress remotely [73]. Wearable technologies also 
encourage users to set and achieve fitness goals, promoting long-term adherence to 
physical activity routines.

20.3.3 Adaptive exercise equipment

Inclusive exercise equipment, such as wheelchair-accessible treadmills, hand 
cycles, and resistance machines, facilitates safe and effective physical activity for 
individuals with mobility impairments. These devices enable users to perform 
cardiovascular, strength, and flexibility exercises in both rehabilitation and commu-
nity fitness settings [27]. For instance, the SciFit PRO1 Upper Body Ergometer allows 
wheelchair users to build upper body strength and endurance, making it a valuable 
tool for improving functional independence and overall fitness [74].

21.  Challenges and future directions

Despite their transformative potential, adaptive technologies face several chal-
lenges, including high costs, limited availability in rural areas, and the need for 
specialized training for healthcare professionals. To address these challenges, govern-
ments and organizations must invest in the following:

21.1 Affordability and accessibility

Public-private partnerships and government subsidies can reduce the cost of adap-
tive technologies, ensuring their accessibility to individuals from all socioeconomic 
backgrounds.

21.2 Training and education

Comprehensive training programs for healthcare providers are essential to ensure 
effective implementation and optimal use of these technologies in rehabilitation.

21.3 Continued research and development

Ongoing innovation is necessary to create affordable, user-friendly technologies 
that address the diverse needs of people with disabilities. Adaptive technologies and 
innovations have transformed the rehabilitation landscape, enabling individuals with 
physical disabilities to lead more active, fulfilling lives. From advanced prosthetics 
and exoskeletons to VR-based therapies and wearable devices, these tools offer practi-
cal solutions for overcoming physical limitations and fostering inclusion in physical 
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activity. By integrating these technologies into rehabilitation settings and addressing 
existing challenges, healthcare professionals can empower individuals with disabili-
ties to achieve their full potential and contribute to a more inclusive society.

22.  Future directions and innovations

Emerging technologies, such as robotics, artificial intelligence, and virtual reality, 
hold immense potential for improving mobility and rehabilitation outcomes [75]. 
Robotic devices and AI-driven programs can tailor exercises to individual needs, 
ensuring precision and effectiveness in rehabilitation [76]. These technologies can 
also adapt to varying levels of ability, providing a scalable approach to physical 
activity. Virtual reality (VR) introduces immersive environments that not only make 
exercises engaging but also help overcome psychological barriers by simulating real-
world scenarios in a controlled and safe manner [77].

In addition to these advancements, wearable devices, such as smart sensors and 
fitness trackers, are becoming increasingly valuable in monitoring progress and offer-
ing real-time feedback [30]. These tools empower individuals to track their physical 
activity levels, set achievable goals, and celebrate milestones, fostering motivation 
and adherence to exercise routines. The integration of such technologies into rehabili-
tation programs can significantly enhance the personalization and overall impact of 
physical activity interventions.

Continued research into the long-term benefits of physical activity for individuals 
with physical disabilities is crucial. Future studies should focus on understanding 
the multifaceted effects of movement on mental health, social inclusion, and overall 
quality of life. Investigations into how physical activity influences neuroplasticity, 
functional recovery, and psychological resilience will provide deeper insights for 
refining intervention strategies. This research will also help identify the most effec-
tive modalities of exercise for specific disabilities, ensuring optimized outcomes for 
individuals.

Furthermore, global collaborations are essential to advancing accessibility in 
sports and rehabilitation. International efforts can standardize practices, share 
innovative technologies, and create inclusive platforms for participation. Initiatives 
aimed at developing universally accessible sports facilities, adaptive equipment, and 
inclusive policies will play a pivotal role in breaking down barriers to physical activity 
[33]. Programs that promote cultural sensitivity and address regional challenges will 
also ensure equitable access to structured physical activity opportunities worldwide.

By embracing technological advancements, fostering inclusive practices, and 
prioritizing rigorous research, society can pave the way for transformative changes 
in the lives of individuals with physical disabilities. These combined efforts will not 
only improve mobility and rehabilitation outcomes but also empower individuals 
to achieve greater independence, participate fully in their communities, and lead 
healthier, more fulfilling lives.

23.  The transformative impact of physical activity: Case studies of 
individuals with physical disabilities

Physical activity has the potential to transform the lives of individuals with physi-
cal disabilities, not only by improving physical health but also by enhancing mental 
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well-being and social inclusion. To illustrate these benefits, the following case studies 
highlight how movement-based interventions have positively impacted individuals 
across different contexts.

23.1  Case study 1: Bonnie Bunyau Gustin – Paralympic gold medalist in 
powerlifting

Bonnie Bunyau Gustin, a 24-year-old para-powerlifter from Sarawak, made 
history at the 2020 Tokyo Paralympic Games by winning the gold medal in the men’s 
72 kg category. Born with short stature, Bonnie initially struggled with societal 
perceptions of his disability. However, through his dedication to sports and the 
support of the National Sports Council of Malaysia, he discovered his passion for 
weightlifting. Bonnie’s rigorous training and mental resilience exemplify how physi-
cal activity can empower individuals to overcome barriers and achieve greatness. His 
gold medal win not only brought pride to Malaysia but also inspired many individuals 
with disabilities to pursue sports and physical activity as a means of empowerment 
and inclusion. Bonnie’s journey highlights the role of national programs and expert 
coaching in nurturing talent and breaking stereotypes (Paralympic Games, 2021).

23.2  Case study 2: Mohmad Ridzuan Mohmad Puzi – Paralympic gold medalist 
in athletics

Mohamad Ridzuan Mohamad Puzi, affectionately known as “Dek Wan,” is a 
35-year-old para-athlete with cerebral palsy who has overcome immense physical and 
psychological challenges to become a global icon. At the 2016 Rio Paralympic Games, 
Ridzuan clinched Malaysia’s first-ever Paralympic gold medal in the men’s 100 m T36 
sprint, setting a Paralympic record. His remarkable achievement earned him the title 
of “Fastest Man in the World” in his category. Ridzuan’s story is one of determination, 
resilience, and the transformative power of physical activity. Through consistent 
training and support from his coaches and family, he improved not only his physical 
capabilities but also his mental fortitude. His success has raised awareness about the 
potential of individuals with disabilities and has been a catalyst for greater investment 
in Malaysia’s para-sports programs. Ridzuan’s journey demonstrates the role of sports 
in fostering self-confidence, societal acceptance, and national pride (Bernama, 2016).

23.3 Case study 3: Abdul Latif Romly – Paralympic gold medalist in long jump

Abdul Latif Romly, a para-athlete with an intellectual disability, is another 
Malaysian Paralympic star who has made headlines globally. At the 2016 Rio 
Paralympic Games, Latif won the gold medal in the men’s T20 long jump, breaking 
the world record three times in a single event. He repeated his success at the 2020 
Tokyo Paralympic Games, securing another gold medal and cementing his status 
as one of the world’s greatest para-athletes. Latif ’s journey began in Perlis, where he 
discovered his talent for the long jump through school sports programs. With support 
from his coaches and the National Sports Council of Malaysia, he refined his tech-
nique and mental preparedness. Physical activity not only enhanced Latif ’s athletic 
performance but also helped him gain confidence and develop life skills, such as disci-
pline and perseverance. His achievements inspire many individuals with disabilities to 
pursue their potential, proving that limitations can be overcome with determination 
and the right support (Paralympic Games, 2021).
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23.4 Case study 4: Cheah Liek Hou – Paralympic gold medalist in badminton

Cheah Liek Hou, a 34-year-old para-badminton player from Kuala Lumpur, made 
history at the 2020 Tokyo Paralympic Games by becoming the first-ever gold medal-
ist in men’s singles badminton (SU5 category), since the sport was included in the 
Paralympic Games. Born with Erb’s palsy, which affects the movement of his right 
shoulder and arm, Cheah began playing badminton at a young age and quickly devel-
oped a passion for the sport. Cheah’s journey to Paralympic success involved rigorous 
training, mental discipline, and a relentless drive to prove his abilities. His victory 
in Tokyo was a testament to his hard work and dedication, as well as the growing 
prominence of para-badminton on the global stage. Cheah’s success has inspired many 
aspiring athletes with disabilities and raised awareness about the potential of adaptive 
sports in fostering inclusion and excellence.
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Physical Activities Averting 
Women Demise
Hifza Ahmed, Haleema Sadia, Ulvina Riaz and 
Irtasam Ahmad

Abstract

The word physical activity primarily refers to any voluntary movement of the 
body that leads to energy expenditure. These movements can procure quite physi-
cal benefits along with social and intellectual if performed in a strategic manner. 
Fascinatingly, it is effects are more pronounced in females influenced by biological, 
psychological and socio-cultural factors. Rather than monotonous physical activities 
like proper exercise, women can involve themselves in more fun activities, namely, 
bicycling, hiking, swimming or simply playing with kids. Additionally, exercises such 
as aerobic or strength training for physical strengthening or yoga, meditation and tai 
chi for tranquility are also becoming popular among women. These activities are not 
only fun but also create a sense of fullness, self-love, self-satisfaction and joy in them, 
further combating issues like depression, anxiety and social isolation. Conclusively, 
to garner all these benefits among women, they need to enjoy it wholly, whether it is 
exercise or recreational activity.

Keywords: energy metabolism, social behavior, resistance training, mental health, 
mobility

1.  Introduction

“Physical Activity is any movement of the body that requires energy expenditure. This 
includes voluntary movements, such as exercise and daily activities, and involuntary 
movements, like those that occur during digestion and posture maintenance” [1].

Fundamentally, any movement of the body that uses energy is considered physi-
cal exercise. This broad category encompasses both voluntary movements (acts that 
are done according to one’s own volition) and involuntary movements (automatic 
body functions). Voluntary movements include exercising (organized physical 
activities aimed at increasing fitness) or going about daily activities (physically 
demanding daily tasks), such as strolling or cultivating garden. While involuntary 
bodily movements include many body functions ranging from simple to complex 
ones like the contractions needed to facilitate digestion (muscle contractions) or 
the constant posture corrections (modifying muscles and bones to maintain balance 
and uprightness). In short, physical activity, which includes a variety of activities 
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that support our general health and well-being, is essentially a basic component of 
human existence [2].

Now, let us delve a little into the fuel or the energy required to perform physical 
activity. Interestingly, the ability to measure energy expenditure during physical 
activity in individuals is crucial. It is also critical to recognize that physical activity 
and energy expenditure are two distinct concepts, affecting one another in certain 
ways [3]. An idea is that the basic cellular repair and maintenance, digestion, the 
regulation of temperature, movement, growth, and reproduction are just a few of 
the ways through which people consume energy. Their daily energy expenditure 
may fluctuate significantly as a result of these processes’ leading to notable shift. For 
instance, it has been assumed that activity and daily energy expenditure are lower 
during simple daily activities for example during locomotory maneuver since the 
amount of locomotion required for these activities is frequently relatively modest. 
Furthermore, spontaneous physical activity and non-exercise activities have received 
a lot of attention. The latter is frequently defined so broadly as comprising any energy 
expended as a result of activity, excluding voluntary exercise. In this case, physical 
activity and energy expenditure do have a dependence on each other [4].

In the following chapter, the possible effects of different types of physical activi-
ties whether exercise or recreational activities particularly on the women will be 
discussed. Along with that, some new theories and innovations regarding the use of 
physical activities among women will also be reviewed.

1.1 Physical activity: A must have concept in life

Physical activity is important for everyone and simply talking about the effect of 
normal physical activity on any person, its benefits are just immense. To maintain a 
healthy body by improving the normal muscular skeleton system along with cardio-
vascular health, performing a regular amount of physical activity is deemed necessary 
for all individuals [5]. Interestingly, discussing its impact not only on just physical 
health; these kinds of physical activities can also affect positively a normal individ-
ual’s cognition and memory level [6]. All of this simply leads to a decrease in anxiety 
and depression levels while improving self-confidence in people. Fascinatingly, an 
active lifestyle of someone starting specifically from childhood to late adulthood can 
considerably improve one’s quality of life and further decrease the risk of many kinds 
of chronic diseases as the person ages [7].

Even the World Health Organization (WHO) has recommended that children 
starting at the age of five and moving to the youth of 17 years old should at least 
involve themselves in 60 minutes of physical activity from moderate to intense. 
It could be anything like a brisk walk, playing in the yard, engaging in sports like 
playing ball, running, skipping rope, etc. On the other hand, adults should also 
incorporate these kinds of physical activities into their normal living with the WHO 
recommendation of having 150 minutes of physical activity training with moderate 
intensity [8]. In the end, the main problem lies in the fact that even after all these rec-
ommendations given to the children or the adults; only less than half of them involved 
themselves in any kind of physical activity (Figure 1) [9].
In 2018, Arto J. Pesola tried to incorporate different types of superpark activities 
among individuals. Both adults and children were included in the research that he 
conducted and they were made to play different kinds of super activities like hockey, 
baseball, street games, floorball skating, and enjoying themselves on trampoline. 
These certain activities were randomized to the participants for about 3 minutes given 
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the break period of 2 minutes in each. While performing these activities, their car-
diovascular system such as heart rate along with their neuromuscular system stimula-
tions were measured repeatedly. Initially, both the adults and the children were put-
ting their minimum effort into all kinds of major activities. After a little push, they 
tried to perform at their maximum level by executing challenging, vigorous intensity 
activities. In the end, almost everyone contributed toward meeting the criteria of 
WHO recommendations [10].

1.2 Physical activity and women

Now, there is a little concern about physical activities and their awareness among 
women. Back in the day, even when recreational activities were found easily, women 
rarely engaged themselves in them. Most of them were not even familiar with that 
term. So, they rarely were found doing something like that [11]. They were consid-
ered to be more responsible toward household activities and were told repeatedly 
that they should be devoted to it completely like the chores of everyday living [12]. 
It was considered the norm regarding the standard customs of that time [13]. While 
both genders need to be able to have some fun during their busy lives, women were 
pushed to put more effort into their families rather than her selves. It can be found 
easily in the nineteenth century, and as it was the normal action, people hardly 
questioned any of it [14].

Interestingly, even when both were working just as much as the same while in 
their domains, men were appreciated more for their effort most of the time. The 
main problem was that even when doing some household work was not some kind of 
misfortune for them, getting no appreciation while being busy all day with having 
little to no time for themselves was one of the main trigger points [15]. One of the 
main reasons for women to feel fatigue, nervousness, and exhaustion, even in the 

Figure 1. 
Children playing football (Football encourages teamwork, social interaction, and physical fitness, fostering 
mental well-being in children by reducing stress and enhancing their social and emotional skills).
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early years of life is depression. It conveys that the depression was dominant even 
when it was not that known and accepted much at that time. So, depression was found 
commonly in some women without them being aware of it at all [16].

Just like that, even in today’s time, women face many gender-specific barriers [17]. 
Women face unique biological and societal challenges that influence their physical 
activity levels. Life stages such as pregnancy, menopause, and post-menopause are 
associated with hormonal fluctuations that impact metabolism, bone density, and 
muscle strength [18]. Additionally, societal expectations, caregiving responsibilities, 
and limited access to resources create gender-specific barriers to physical activity. 
These challenges are particularly pronounced in low and middle-income countries, 
where cultural and socioeconomic factors further exacerbate health inequities [19]. 
These factors coupled with the rising prevalence of sedentary behaviors exacerbate 
health disparities, particularly in low and middle-income countries. However, 
evidence indicates that consistent physical activity can significantly reduce all-cause 
mortality by mitigating these kinds of risks [20].

Evidence Consistently supports the role of physical activity in reducing all-cause 
mortality among women. Regular exercise improves cardiovascular health, lowers 
blood pressure, enhances glucose metabolism, and supports weight management [21]. 
These benefits collectively reduce the risk of chronic illnesses that are leading con-
tributors to women’s mortality. Moreover, physical activity positively impacts mental 
health, reducing stress, anxiety, and depression which are often the overlooked 
contributors to overall health decline [22].

In the 1950s, social psychologists Irwin M. Rosenstock and his team proposed 
The Health Belief Model (HBM), a psychological framework to explain and predict 
health-related behaviors by focusing on individual beliefs and perceptions. It identi-
fies factors that influence whether a person adopts preventive measures or engages 
in health-promoting activities. These factors include their perceived risks, benefits, 
barriers, and motivation to act. Applying the Health Belief Model provides a com-
prehensive framework to understand and promote the role of physical exercise in 
reducing mortality risk among women. By addressing each component—susceptibil-
ity, severity, benefits, barriers, cues to action, and self-efficacy—health interventions 
can be more effectively tailored to encourage women to engage in regular physical 
activity, thereby enhancing their overall health outcomes (Figure 2) [23].

1.3 Physiotherapist: A catalyst for change among women

Now as we have already talked about letting the women engage themselves in 
physical activities, professional help procuring some additional benefits can be a 
desirable addition. The help can be provided by many kinds of professionals, sports 
coaches, gym trainers, and lastly physiotherapists. Through strategic interventions 
that encompass aerobic, resistance, and functional training; physical therapists play 
a critical role in empowering women to avert premature demise while enhancing 
their quality of life [24]. For physical therapists, addressing this public health chal-
lenge involves not only promoting physical activity but also tailoring interventions to 
meet the unique physiological and psychological needs of women across various life 
stages [25].

Physical therapists are at the forefront of preventive health strategies. They 
design tailored physical activity programs that address women’s unique needs while 
overcoming societal and physiological barriers. By incorporating aerobic, resistance, 
and functional training exercises into therapeutic regimens, physiotherapists enable 
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women to enhance their overall health and avert premature demise. Their role 
extends beyond physical health, as they also address psychosocial well-being through 
education and empowerment, fostering long-term adherence to active lifestyles [26].

2.  Influence physical activity holds over women

As we have already discussed physical activity can completely redefine someone’s 
life. Engaging in regular physical activity significantly reduces the risk of chronic 
illnesses such as cardiovascular disease, diabetes, and osteoporosis, which are major 
contributors to women’s mortality rate. Furthermore, it enhances overall mental 
resilience and promotes longevity by fostering a balanced and healthier lifestyle. To 
summarize it completely whether it is a physical change or a psychological change, 
exercise or physical activity holds more influence and value on women’s lives than 
what can be described [27].

Some of the advantages it has on the women’s body physically and mentally are 
given below:

Prevention of cardiovascular disease: Cardiovascular disease (CVD) has remained 
the leading cause of death in women globally, often presenting with atypical symp-
toms that complicate timely diagnosis. Physical activity serves as a potent non-
pharmacological intervention by enhancing endothelial function, improving lipids 
profiles, and reducing blood pressure [28]. For instance, aerobic exercises like brisk 
walking or swimming can lower low-density lipoprotein (LDL) cholesterol while 
increasing high-density lipoprotein (HDL) cholesterol, reducing further the risk of 
coronary artery disease [25]. Furthermore, regular physical activity can decrease 
systemic inflammation, as evidenced by lower C-reactive protein levels, a critical 
marker of cardiovascular health [29, 30].

Enhancement of respiratory health: Chronic respiratory conditions such as asthma 
and chronic obstructive pulmonary disease (COPD) disproportionately affect 
women, especially in low and middle-income countries with high exposure to indoor 

Figure 2. 
Women indulging themselves in some healthy physical activities - designed using Canva (This image shows 
the combination of controlled body movements that enhance core stability and posture, targeting the abdominal 
and lower back muscles essential for overall strength).
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Figure 3. 
Influence of physical activity on body organs - designed using Canva (Visualizing the importance of physical 
activity on the normal organs in people. Interestingly, heart and lungs both are the main organs of the body).

pollutants. Physical activity, particularly breathing exercises and aerobic conditioning 
can strengthen the normal respiratory muscles, improving lung function and reduc-
ing dyspnea. This can further reduce the risk of complications and mortality associ-
ated with respiratory illnesses [31].

Combating osteoporosis and fall-related mortality: Postmenopausal women are 
particularly susceptible to osteoporosis, which significantly increases the risk 
of fractures and associated mortality. Resistance training and weight-bearing 
exercises stimulate bone remodeling and improve bone mineral density [32]. By 
enhancing muscle strength, balance, and proprioception; physical activity can 
not only prevent fractures but can also reduce the likelihood of falls, a major cause 
of mortality among older women. Physical therapists play a key role in designing 
individualized exercise programs that address bone health while minimizing injury 
risk (Figure 3) [33].

Reduction of cancer-related mortality: Physical Activity has been associated with the 
lower risks of breast and endometrial cancers, two of the most prevalent malignan-
cies in women. Technically, exercise regulates insulin sensitivity, reduces circulating 
estrogen levels, and improves immune surveillance which collectively inhibits cancer 
progression. For breast cancer survivors, physical therapy-driven rehabilitation pro-
grams can improve functional capacity, alleviate treatment side effects, and further 
enhance psychological well-being, reducing overall mortality [34].

Mental health and stress resilience: Depression and anxiety are quite prevalent 
among women due to hormonal fluctuations and these psychosocial stressors are the 
significant predictors of premature mortality. Physical activity, particularly activities 
like dancing, cycling, or group aerobics can modulate stress responses through the 
hypothalamic-pituitary-adrenal axis and increase serotonin and dopamine levels. 
Improved mental health can not only extend life expectancy but can also enhance the 
adherence level of an individual to other health-promoting behaviors [35].

Mitigation of obesity and metabolic syndrome: Obesity, a key driver of non-commu-
nicable diseases, disproportionately affects women, particularly after menopause. 
Regular physical activity can improve insulin sensitivity, promoting fat oxidation and 
further enhancing metabolic flexibility. Physical therapists advocate for a combina-
tion of aerobic and resistance training to achieve sustainable weight loss and reduce 
the risk of complications such as diabetes and cardiovascular disease, both of which 
contribute significantly to mortality [36].
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Improvement in immune function: Women’s immune systems can be compromised 
due to stress, aging, or underlying health conditions increasing susceptibility to 
infections and chronic diseases. Regular moderate-intensity “physical activity” 
can enhance immune surveillance by boosting the natural killer (NK) cell activity, 
improving lymphocyte circulation, and reducing chronic inflammation. This immu-
nomodulatory effect lowers the risk of infections and inflammatory diseases, thereby 
indirectly contributing to reduced mortality [37].

Regulation of hormonal imbalances: Physical activity profoundly influences hor-
monal health, particularly during transitional phases such as puberty, pregnancy, and 
menopause. For instance, regular exercise can modulate the levels of estrogen and 
progesterone, reducing the risks associated with hormonal imbalances like polycystic 
ovarian syndrome (PCOS) and hormone-driven cancers. During menopause, exer-
cise alleviates symptoms such as hot flashes, mood swings, and sleep disturbances, 
while lowering the risk of chronic conditions such as osteoporosis and cardiovascular 
disease [38].

Alleviation of Pregnancy Related Complications: Pregnancy complications such as 
gestational diabetes, pre-eclampsia, and excessive weight gain contribute significantly 
to maternal mortality. Tailored physical activity programs during pregnancy such 
as prenatal yoga or aquatic exercises can improve maternal cardiovascular fitness, 
regulate blood pressure, and enhance glucose metabolism. Furthermore, exercise can 
reduce the risk of preterm birth and cesarean delivery while improving postpartum 
recovery, thereby safeguarding maternal health [39].

Reduction of stroke incidence and mortality: Stroke is a leading cause of disability 
and mortality among women, with the risks increasing during post menopause due 
to hormonal and vascular changes. Regular physical activity can improve cerebral 
blood flow, reducing hypertension and mitigating risk factors such as high cholesterol 

Health Area Physical activity that will help Benefits of applied physical activity

Cardiovascular 
Health

Aerobic programs (e.g., brisk walking and 
swimming) are tailored to cardiovascular 
fitness levels.

Reduces blood pressure, improves 
cholesterol levels, and decreases 
systemic inflammation [29].

Bone Health Weight-bearing and resistance exercises to 
enhance balance and prevent fractures.

Increases bone mineral density, 
reduces osteoporosis risk, and lowers 
fall-related mortality [33].

Cancer Prevention A complete rehabilitation plans for cancer 
survivors to improve functional capacity 
and reduce treatment effects.

Regulates insulin sensitivity, lowers 
estrogen levels, and boosts immune 
surveillance [34].

Mental Health Group activities or stress-relieving 
exercises like yoga to improve emotional 
well-being.

Improves moods, reduces anxiety and 
depression, and enhances resilience to 
stress [35].

Metabolic Health Combining aerobic and resistance 
exercises is recommended to target 
metabolic syndrome and obesity.

Enhances insulin sensitivity, promotes 
fat oxidation, and prevents obesity-
related complications [36].

Longevity and 
Quality of Life

Encourage consistent physical activity 
for sustainable health improvements and 
better quality of life.

Combats chronic diseases enhances 
physical fitness, and improves life 
expectancy [36].

Table 1. 
Summarization of some physical activities/exercises along with their benefits for women in the prevention of 
certain health conditions.
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and obesity. Studies show that women engaging in moderate aerobic exercise, such as 
cycling or jogging, experience a significantly lower risk of ischemic stroke. Post-stroke 
rehabilitation programs led by physical therapists can enhance functional recovery 
and reduce secondary complications, ensuring better survival outcomes [40].

Promotion of longevity and quality of life in aging women: Physical activity can 
directly impact longevity by reducing all-cause mortality rates. In older women, 
regular exercise can preserve functional independence, preventing cognitive decline 
and enhancing the quality of life. Activities like tai chi and brisk walking can improve 
cardiovascular fitness, muscle strength, and balance, reducing the risk of falls and 
frailty. Additionally, these activities promote social interaction and mental stimula-
tion further contributing to well-being [41].

Physical Activity is not merely a lifestyle choice for women; it is a critical interven-
tion for averting premature demise. By addressing barriers to activity, empowering 
women with knowledge, and leveraging community support, physical activity can 
help bridge the gap between inactivity and vibrant health significantly reducing 
mortality rates and enhancing overall well-being (Table 1).

This table will offer some information regarding the type of exercise that can 
help in preventing or improving certain health conditions. A complete guide to the 
benefits associated with the exercises can provide further guidance for the people.

3.  Categories of physical activities for women

There are multiple kinds of physical activities a woman can adopt to make changes 
in their life, each having their benefits. It depends on the goal of a woman to choose 
a specific physical activity. The effects of these activities vary largely based on their 
age, previous lifestyle, current lifestyle, consistency, motivation of the person, health 
issues, and most importantly diet, which has a direct link with the effects of physical 
activity [42].

Here is an overview of different types of exercises for women to choose from along 
with examples:

Aerobic exercises: These are the activities that can enhance the heart rate and 
breathing for a sustained period, improving the efficiency of the cardiovascular and 
respiratory systems. Running, cycling, swimming, brisk walking, and dancing can be 
quite helpful for women as they are aerobic exercises [42].

Strength training: Exercises that use resistance to induce muscle contraction, 
improving muscle strength, endurance, and size. Examples are weightlifting, resis-
tance band exercises, and bodyweight exercises like push-ups and squats. Nowadays, 
women are trying to involve themselves more in this kind of exercise to improve their 
muscular capability [43].

Flexibility exercises: Movements that improve the range of motion in muscles and 
joints, reducing stiffness and preventing injuries. Such as stretching routines, yoga 
poses, dynamic stretches, and static stretches. Women like to involve themselves 
in these types of activities to improve their elasticity specifically ballet dancers and 
gymnastics (Figures 4 and 5) [44].

Balance exercises: Activities that improve the ability to maintain the body’s center of 
gravity over its base of support. Some examples are standing on one foot, balance board 
exercises, yoga, tai chi, and tandem walk. Normally, balance exercises can be quite 
beneficial for women of any age but as the focus of the balance exercises is the improve-
ment in stability, these exercises can be really helpful for older age adult women [45].
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Core stability exercises: Exercises targeting the deep muscles to stabilize and sup-
port the spine and pelvis. Like planks, side bridges, bird dogs, and Pilates. Just like 
flexibility exercises, core stability exercises are also quite common among women 
(Figure 6) [46].

Figure 4. 
Some stretching exercise poses (A toe touch stretch that helps to enhance hamstring flexibility, improve spinal 
mobility, and relieve tension in the lower back, promoting overall body relaxation).

Figure 5. 
Some stretching exercise poses (Pigeon pose that is a deep hip opener helps in stretching the hip flexors, glutes, 
and lower back, enhancing flexibility and alleviating tension in the pelvic region).

Figure 6. 
Plank for core stability (Plank strengthens the core muscles when holding this certain position, it can also 
improve coordination, flexibility and balance).
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High-intensity interval training (HIIT): A form of exercise which involves short 
bursts of intense activity alternated with periods of rest or lower-intensity exercise. 
Short bursts of intense exercises like sprinting, burpees, or jump squats alternated 
with rest are the common examples of this training regimen. This kind of exercise 
plan is becoming common among women of today’s time, specifically those who can-
not indulge themselves completely in strength training exercises [47].

Mind-body exercises: To enhance overall well-being, mind-body exercises are 
considered to improve mental concentration, physical movement, and steady breath-
ing. They can improve flexibility, strength, and balance. Yoga, Pilates, and tai chi can 
help in relaxation. Another common example of activity found among women is to 
improve their mental health (Figures 7 and 8) [48].

Figure 7. 
Yoga pose (This stretching technique focuses on flexibility and balance, emphasizing the joint mobility and reduce 
muscle stiffness. It improves posture as well as relaxes all the flexor muscles of the body).

Figure 8. 
Yoga pose (Lunges are a dynamic lower-body exercise that targets the quadriceps, hamstrings, and glutes, 
improving leg strength, balance and flexibility).
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4.  General physical activity recommendations for women

Activities should align with the participant’s abilities, emphasizing safety and 
enjoyment. General physical activity guidelines vary according to the age and demand 
of the person. Adapting some physical activity ensures better health and enhanced 
benefits for all age groups. Two main things need to be focused on while customizing 
a physical activity program for a woman.

Considering exercise intensity: Moderate-intensity activities can be beneficial for 
most women, while higher-intensity activities may be suitable for those with higher 
fitness levels. For example, a minimum of 3–5 days/week, depending on the individ-
ual’s physical capacity and sports, starting with low to moderate intensity, gradually 
progressing to higher levels as tolerated.

Consulting a healthcare provider: It is important to consult with a healthcare 
provider before starting a new exercise program, especially for women with underly-
ing health conditions [49].

The average amount of physical activity required by the women in different age 
groups is as follows (Figure 9).

5.  How treatment plans of women differ from the men

Several factors can clearly state the difference between how a treatment plan is 
designed for men and women. Those factors will be discussed here as how they can 
lead to an understandable distinction between the two genders. It further depends 
on the goals that are found to be different in both genders. These factors are widely 
documented in various studies.

Figure 9. 
Physical Activity recommendations across different age groups. (This figure outlines exercise guidelines for 
children, adults, and older adults, emphasizing aerobic, strength, and balance training designed for each age 
group’s needs.)
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Participation levels: Men are generally more likely to engage in vigorous physical 
activities, while women often participate in moderate activities. A study among univer-
sity students showed that men had higher overall physical activity levels than women. 
Women tended to have lower intrinsic motivation, relying more on external factors such 
as social encouragement or perceived health benefits to participate in activities [42].

Motivational factors: Men are typically motivated by competition and performance 
improvement, whereas women are more likely to engage in physical activity for health 
benefits, stress relief, and social interaction. Women also report higher levels of 
external motivation and demotivation compared to men [43].

Barriers to participation: Common barriers for women include lack of time, cultural 
norms, and safety concerns while men may face fewer societal restrictions but can 
also experience pressure to perform at high levels in competitive environments [43].

Implications for public health: Gender-sensitive approaches are essential for promoting 
physical activity. This includes designing programs that address the unique needs and 
motivations of men and women, creating safe environments for all genders, and address-
ing societal norms that discourage female participation in certain sports or activities [42].

Hormonal influences: It is one of the major gender differences that affect the physi-
cal and functional gains in women. Programs should consider gender-specific physi-
ological responses to optimize performance and reduce injury risks. Training and 
recovery plans for women can benefit from aligning with menstrual cycle phases [43].

Hormonal fluctuations throughout a woman’s life significantly influence physical 
activity performance, injury risk, and overall well-being. Let us delve into the key stages, 
their implications, and the type of activity that can provide some help during this stage:

5.1 Menstrual cycle

Follicular phase: Rise in the estrogen levels leading to increased energy and improved 
mood. This is a great time for higher-intensity workouts like HIIT or strength training.

Ovulatory phase: Progesterone levels rise, potentially causing slight fatigue and 
joint stiffness. Lower-impact activities like swimming or yoga will be beneficial.

Luteal phase: Progesterone levels peak, leading to potential mood swings and 
decreased energy. Considering lower-intensity workouts or rest days are best for 
women these days.

Menstruation: Discomfort, cramps, and fatigue may affect exercise tolerance. 
Gentle activities like yoga or walking will be helpful [44].

5.2 Pregnancy and postpartum

Pregnancy: Hormonal changes can lead to increased fatigue, joint pain, and altered 
balance. Low-impact activities like swimming, walking, and prenatal yoga are recom-
mended during this time.

Postpartum: Hormonal fluctuations and physical recovery can impact exercise 
capacity. Gradual return to pre-pregnancy activities is essential, considering pelvic 
floor health and core strength [44].

5.3 Menopause

Perimenopause and menopause: Declining estrogen levels can lead to decreased 
bone density, muscle mass, and increased risk of cardiovascular disease. Weight-
bearing exercises, resistance training, and regular physical activity are crucial [44].
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6.  Engaging women in fun physical activities

Till now, we have talked about the idea of women’s involvement in physical activities 
leading to their better physical and psychological health. Then the type of activities 
along with its influence on the women having better health during every stage of their 
lives. Even the idea of how a better treatment plan can be made according to certain 
health conditions or just for the improvement of the well-being of the women was dis-
cussed above. Nevertheless, the idea of just forcing women into some random physical 
activity was not enough. The other thing needed was to be able to have some fun while 
exercising. It is also a source of improving one’s quality of life. It is a fact that poking 
fun at doing recreational activities or performing healthy activities is not some kind of 
modern idea. This concept is almost as old as about more than a century ago, but it only 
garners more attention cause modern life has found many kinds of leisure activities than 
the ones found back in the day. Its strength is increasing in different areas of society [50].

Like WHO has stated in one of its other studies that,

“If a person whether a man or a woman wants to increase their quality of life there 
are two factors that need improvement; one is having a habit of healthy eating and 
second one is involving themselves in recreational activities” (Figure 10) [51].

For this reason, doing just physical activity without any goal or motivation is 
nothing but just some extra work so it is better to have some kind of recreational 
and fun activities. These physical activities would not only bring positive effects 
on the physical body but also procure some healthy mental effects especially. It is 

Figure 10. 
Girl doing bicycling (recreational activity) (Bicycling is an excellent social activity that promotes 
cardiovascular health, builds endurance, and boosts mood, helping women and girls stay physically active while 
enjoying the outdoors).
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particularly helpful in dealing with the depression that is being discussed before [52]. 
Unfortunately, in today’s time, even though women have obtained more free time for 
themselves than back in the day, some of them still try to ignore their physical and 
mental health by neglecting themselves [53]. A logical and sensible reasoning is that 
when people have some free time, they should try to engage themselves in some kind 
of fun activity occasionally that will bring them more happiness and self-satisfaction 
in life. Gradually, when they find these activities enjoyable, leading to procuring 
some positive effects resulting in having a healthy body with a healthy mind, they 
will try to incorporate it into their everyday lives. So, it can be said that having fun 
while performing physical activity can lead to positive mental health, subsiding 
depression [54].

Seyda Alanoglu tried to figure out the effects of recreational activities on women’s 
happiness levels. For this purpose, he conducted research in 2020 regarding the 
effects of regularly doing recreational and fun activities on adult women’s happi-
ness, stress, and satisfaction levels. It was a 10-week study in which 199 adult women 
volunteered to take part. The results indicated that adult women must be more active 
in their lives if they wish to have a healthy life. If they take part in some regularly 
performed recreational and fun activities, they can easily get rid of the buildup of 
stress and fatigue levels from their lives. It can easily subside the exhaustion and, 
subsequently, the depression from their lives [55].

7.  Professional sports: A stressful event for women

As already been discussed how the concept of women engaging themselves in 
some physical activities has gained more importance in recent years. One more 
noticeable thing is their involvement in professional sports. Being able to participate 
in professional sports is another way of putting someone under immense pressure, 
deteriorating their mental health. It does not matter whether the person suffering 
from it is a male or a female; the concept of winning is enough to create enough 
burden, but due to all the reasons discussed above it is becoming somewhat extra 
burdensome for women [56].

Some studies have shown that the biggest reason a professional female player 
feels that much pressure is not because of the chance of losing but because of the 
involvement of coaches who do not pay much attention to the players. As women are 
still in the process of gaining recognition in some sports, further pressure just pushes 
them away without giving them any chance to even participate. Participants should 
be able to feel happy and being able to feel proud of themselves rather than ashamed 
of themselves during any adversity. With the increasing pressure on the professional 
players, specifically on the women, due to some complex external factors, they started 
feeling inferior to others [57].

A study was conducted in 1999 by Karla Henderson to figure out how fun can be 
incorporated into professional physical activities for women like sports so that the 
participants will be able to enjoy the games they play rather than feeling stressed all 
the time. She showed her concerns of putting a tremendous amount of pressure on 
the women athletes or participants involving games, leading to the increasing level 
of anxiety and depression in them that can further deteriorate their normal mental 
health as well as physical health. It is important to lead recreational professionals’ 
coaches to make sure to motivate their athletes positively rather than downsizing 
them through negative comments so that they would not feel neglected [58].
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8.  Community-based activities: A breakthrough

Why performing individual physical activities and leisure activities or some kind 
of sports can be beneficial, the community-based activities are proven to be more 
effective than them [59]. Different studies have indicated that those females who 
involve themselves in community-based activities tend to enjoy themselves more 
than when they perform these activities alone. The reason was having some kind of 
emotional support from the other group members [60].

In group activities, they can enjoy themselves completely leading to more kinds 
of psychological benefits. Different kinds of sports activities and programs are 
structured to develop some positive outcomes within women, for example, a positive 
youth development (PYD) approach [61]. This approach was designed to improve the 
psychosocial development of the females like a group of females involving themselves 
toward improving their physical and mental health. This will not only affect their 
physical body leading to better physical health while also developing their mental 
health cognition and their improving social interactions [62].

There is also new research that was conducted in 2015 by Corliss Bean titled 
“Girls Just Want to Have Fun” basically concerning the effective strategies and their 
outcomes of performing physical activities in everyday living among females. It was 
a community-based program about the physical activity of the female youth and 
developing some life skills for them. Two categories of females were recruited in this 
study, one female participant and the second the program leaders. The results of this 
study concluded that both the youth participants, as well as the leaders, perceived 
this program as incorporating effective strategies and generating some positive 
outcomes [63].

9.  Conclusion

At the end of the study, it can be concluded that physical activity can easily change 
the lives of women for the better. A small and simple effort toward their health can 
completely reshape them, just like explained in the 1950s Health Belief Model. There 
are different categories of physical activities, such as exercise regimens, sports, or 
recreational activity. A customized physical therapy plan cannot only improve their 
overall well-being but can also combat different kinds of women-related health condi-
tions. Different professionals help in customizing these physical activity regimens 
according to the needs and goals of the women. Still, simply doing physical activity 
helps but involving fun in them can be quite innovative leading to some additional 
benefits for women. It also includes the involvement of community-based activity 
programs for women. All of them have a significant impact on the mental health of 
the women along with the improvement of their physical health. It also helps women 
build some social connections. Altogether, physical activity is just essential for 
women in every aspect of life.
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Chapter 9

Healing Waters: Aquatherapy 
for Mental Resilience and Injury 
Prevention
Aryan Shukla

Abstract

This chapter, Healing Waters: Aquatherapy for Mental Resilience and Injury 
Prevention, delves into the transformative therapeutic benefits of hydrotherapy in 
enhancing both physical and mental well-being. The unique properties of water—
buoyancy, resistance, and temperature modulation—create an environment condu-
cive to low impact and efficient movement making it ideal for injury prevention and 
rehabilitation. Hydrotherapy plays a pivotal role in alleviating physical strain, pro-
moting joint health, enhancing muscular strength and flexibility without the stress 
associated with weight-bearing exercises. Beyond its physical advantages, water-
based activities are shown to have profound psychological benefits. Hydrotherapy 
reduces stress, elevates mood, and fosters mental resilience by stimulating the 
parasympathetic nervous system, which promotes relaxation and emotional balance. 
The chapter highlights the strong interplay between mental health and physical 
recovery, showcasing how aquatic environments serve as a bridge to holistic healing. 
Furthermore, this chapter offers evidence-based insights into designing targeted 
aquatic exercise programmes tailored to diverse populations, such as athletes aiming 
to prevent injuries, individuals recovering from orthopaedic conditions, and those 
seeking enhanced mental health. By integrating practical applications and real-world 
examples, it underscores the potential of hydrotherapy to revolutionise traditional 
approaches to fitness, therapy, and mental healthcare, providing a holistic pathway to 
resilience and recovery.

Keywords: injury prevention, low-impact exercises, hydrotherapy, mental fitness, 
mental health

1.  Introduction

Aquatic exercise, often referred to as hydrotherapy or water-based exercise, has been 
practised for centuries as a method of healing to enhance physical well-being. From 
ancient civilisations to modern rehabilitation, the unique properties of water have been 
harnessed for their therapeutic benefits. The therapeutic use of water can be traced 
back to ancient cultures. The Greeks and Romans made use of warm baths and thermal 
springs to restore physical vitality and alleviate mental stress. Roman baths, equipped 
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with pools of varying temperatures, were central to public health and community well-
being. In the East, traditional Chinese medicine incorporated water-based therapies 
to promote balance and energy flow in the body. During the nineteenth century, the 
development of hydrotherapy in Europe, pioneered by figures like Sebastian Kneipp, 
laid the foundation for modern aquatic therapy, emphasising water’s curative potential 
for ailments such as arthritis and chronic pain [1]. Water possesses distinctive physical 
properties that make it an ideal medium for exercise and therapy. Buoyancy reduces the 
effects of gravity, allowing for low-impact movement that minimises stress on joints and 
muscles [2]. Hydrostatic pressure exerts a gentle compressive force on the body, promot-
ing circulation and reducing swelling in injured tissues. Additionally, water’s viscosity 
provides natural resistance, enabling controlled strength training and stability exercises 
without the need for heavy equipment. These characteristics make aquatic exercise 
accessible and beneficial for individuals of all fitness levels and health conditions. 
The therapeutic effects of water are deeply rooted in both physiology and psychology. 
Immersion in water triggers the parasympathetic nervous system, reducing stress and 
promoting relaxation. Studies have shown that warm water immersion increases blood 
flow to muscles, accelerating recovery and reducing muscle tightness [3].

Moreover, the buoyancy provided by water facilitates movement for individuals 
with limited mobility, enabling rehabilitation without exacerbating pain or injury. On 
a psychological level, the soothing nature of water fosters mindfulness and emotional 
well-being. Research has highlighted the positive impact of aquatic environment on 
mental health, including reduction in anxiety and depression [4]. The combination 
of physical support and sensory stimulation in water creates a unique environment 
conducive to healing both body and mind.

2.  Mental resilience through aquatic exercises

Immersion in water has profound effects on the nervous system, promoting 
relaxation and emotional stability. Warm water stimulates the parasympathetic 
nervous system, leading to the release of neurotransmitters like serotonin, dopa-
mine, and endorphins, which play key roles in enhancing mood and reducing 
anxiety [1]. The rhythmic movements involved in aquatic exercises further boost 
the release of these “feel-good” hormones, creating a natural calming effect on the 
brain (Figure 1). Additionally, hydrostatic pressure increases blood flow to the 
brain, improving oxygen and nutrient delivery, which is crucial for cognitive func-
tion and emotional balance [3]. Regular participation in aquatic activities has been 
shown to lower cortisol levels, a stress-related hormone, fostering long-term mental 
well-being. Aquatic exercises encourage mindfulness and self-awareness, essential 
components for the mind-body connection. The unique sensory environment of 
water enhances proprioception (awareness of body position), allowing participants 
to focus more deeply on their movements and breathing. Incorporating strate-
gies like synchronised breathing with movements, gentle stretching, and mindful 
meditation in water amplifies this connection [4]. For example, yoga and Tai Chi-
inspired movements adapted for water provide opportunities to integrate physical 
activity with mental focus. The resistance of water slows down movements, promot-
ing intentionality and fostering a greater sense of control over the body and mind. 
The tranquil nature of water provides an ideal environment for enhancing focus and 
emotional regulation. The soothing effects of immersion reduce external distrac-
tions, allowing individuals to concentrate fully on their movements and mental 
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state. This focused engagement activates brain regions associated with attention and 
emotional control, such as the prefrontal cortex [6]. Aquatic exercises also facilitate 
emotional stability by promoting heart rate variability (HRV), an indicator of stress 
resilience. Controlled breathing in water—especially during activities like water 
aerobics or swimming—helps regulate the autonomic nervous system, reducing 
anxiety related distress and enhancing emotional balance. Group aquatic activities 
create a supportive and inclusive environment that fosters both social and emotional 
well-being. Participating in classes such as aqua aerobics or synchronised swimming 
promotes a sense of belonging, which is critical for mental resilience. Shared goals 
and interactions in a non-competitive, water-based setting encourage cooperation 
and emotional connection. Studies show that social bonding during group activities 
can increase oxytocin levels, a hormone associated with trust and emotional warmth 
[7]. The integration of aquatic exercises into mental resilience programmes lever-
ages water’s unique properties to positively impact neurotransmitter activity, focus, 
emotional stability, and social well-being.

3.  Injury prevention: A new dimension in training

Injury prevention is a cornerstone of effective rehabilitation and training, 
especially for athletes and individuals involved in physically demanding activities. 
Incorporating hydrotherapy or aquatic exercises into training regimens introduces a 
scientifically proven method to minimise injury risk while enhancing musculoskeletal 
strength and joint health. Water’s buoyancy significantly reduces the gravitational 
forces acting on the body, alleviating stress on weight-bearing joints, bones, and soft 
tissues. This property makes aquatic exercises inherently safer than many land-based 
activities [2].

Figure 1. 
Influence of aquatic exercises on neurophysiological functions [5].
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For instance, deep water running decreases the impact on knees and hips by up 
to 90% compared to treadmill running, allowing athletes to maintain cardiovascular 
fitness without risking overuse injuries [8]. The buoyant environment is particularly 
beneficial for those recovering from injuries, as it enables controlled, pain-free 
movement while reducing the risk of re-injury. From a kinesiological perspective, 
water’s viscosity creates multidirectional resistance, which engages stabilising muscles 
which are often neglected in traditional training (Figure 2). This consistent resis-
tance enhances core stability, muscle balance, and neuromuscular coordination, all 
of which are essential for preventing injuries. Unlike conventional weight training, 
where resistance is gravity-dependent, water resistance adapts to the speed and force 
of movement, making it suitable for various fitness levels and therapeutic needs [10]. 
Bio mechanically, aquatic exercises improve joint alignment and reduce compressive 
forces. Hydrostatic pressure enhances circulation and reduces inflammation, promot-
ing oxygen and nutrient delivery to tissues, thereby accelerating recovery and support-
ing cartilage repair. For ageing populations or individuals with degenerative conditions 
like osteoarthritis, these effects contribute to improved joint function and longevity 
(Table 1). Research in sports medicine highlights that aquatic strength training 
enhances muscular endurance and power while minimising the risk of overuse injuries 
[13]. By integrating hydrotherapy into athletic training, practitioners can provide 
a safe, effective, and adaptable approach to injury prevention, rehabilitation, and 
overall performance optimisation. Exercises like deep water running, water specific 

Figure 2. 
Physiological mechanisms underlying functional strength improvements through aquatic exercise [9]. mTOR 
pathway: mammalian target of rapamycin pathway, eNOS: endothelial nitric oxide synthase.
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therapy, and bad ragaz ring method effectively target major muscle groups without 
excessive strain on tendons and ligaments, promoting both strength and resilience. 
Hydrotherapy provides an innovative, low-risk approach to injury prevention by 
leveraging water’s buoyancy, viscosity, and hydrostatic pressure. By reducing impact 
forces, improving neuromuscular coordination, and promoting joint health, aquatic 
exercises offer a holistic solution for athletes and active individuals to optimise perfor-
mance while safeguarding long-term physical health. With its adaptability and proven 
benefits, hydrotherapy represents a vital tool in modern injury prevention strategies.

Clinical Strategies for Injury Prevention

• Low-impact cardiovascular training: Aquatic exercises like deep water jogging or 
aqua cycling provide cardiovascular conditioning without the stress of high-impact 
activities. These activities reduce joint compression, making them suitable for ath-
letes recovering from impact-related injuries or seeking to minimise overuse damage.

• Strength and proprioceptive training: Resistance created by water’s viscosity is 
multidirectional, enhancing muscle engagement, particularly for stabilisers like the 
rotator cuff and core muscles [13]. This improves joint stability and propriocep-
tion, reducing the likelihood of ligamentous injuries, such as sprains or ACL tears.

• Rehabilitation of chronic conditions: Hydrotherapy helps manage overuse inju-
ries such as tendinitis and stress fractures by offering a controlled environment 
for gradual load progression. For example, exercises targeting the shoulder in 
water can improve kinetic chain symmetry and mitigate repetitive strain injuries 
seen in swimmers and throwers.

• Enhancing biomechanical efficiency: Controlled aquatic environments allow 
athletes to focus on precise movement patterns without compensatory strategies 
often seen on land. This helps correct neuromuscular imbalances and improve 
functional alignment, decreasing the risk of injury recurrence [10].

• Hydrotherapy for recovery: The hydrostatic pressure of water reduces swelling, 
enhances circulation, and aids in neutralising local metabolic acidosis post-exer-
cise, improving recovery times and preparing athletes for subsequent training 
sessions.

Elements Mechanism

Reduced Joint loading Buoyancy minimises pressure over articular surfaces during joint motion.

Increased Joint Range of 
Motion

Warm water relaxes muscles, hence allows for full range of motion.

Alleviation of pain Hydrostatic pressure reduces swelling and improves comfort across the 
articulatory segment.

Enhanced Circulation Hydrostatic pressure exerted by water enhances vascular perfusion around the 
joint.

Low-impact environment The buoyancy of water attenuates mechanical forces during movement thus 
effectively reducing impact loading on joints.

Table 1. 
Key elements contributing to improved Joint Health through Hydrotherapy [11, 12].
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4.  Principles of designing aquatic exercise programmes

Aquatic exercise programmes offer a versatile and evidence-based approach to 
enhancing physical and mental health across diverse populations [14]. Designing 
effective programmes requires a comprehensive understanding of individual 
needs, the incorporation of mental health objectives, and a structured system for 
tracking recovery and progress. This section outlines these principles while draw-
ing on recent scientific research and highly cited literature in sports medicine. 
Individualised aquatic exercise programmes begin with a detailed assessment of 
the participant’s physical, mental, and functional requirements. Factors such as 
fitness level, injury status, medical history, and performance goals must be carefully 
evaluated. Functional movement assessments, flexibility tests, and cardiovascular 
evaluations are useful tools for creating customised exercise plans [1, 15]. For 
athletes, specific needs such as sport-specific movement patterns and injury preven-
tion goals should be incorporated. For example, swimmers may focus on shoulder 
stabilisation, while runners might benefit from lower-body strength and proprio-
ceptive training in water. Tailoring programmes also involves adjusting water depth, 
temperature, and equipment like resistance paddles or buoyancy belts to match 
the participant’s needs [8, 16]. Aquatic exercise programmes are uniquely suited to 
addressing mental health objectives alongside physical fitness (Table 2). Strategies 
to enhance mental resilience can include mindful movement sequences, slow-paced 
stretches, and synchronised breathing exercises in water. Research shows that 
immersion in warm water promotes relaxation, reduces anxiety, and stimulates the 
release of mood-enhancing neurotransmitters like serotonin and dopamine [4]. 
Tailoring sessions to include meditative practices or group activities further sup-
ports emotional well-being. For individuals with stress-related conditions, low-
impact aquatic yoga or Ai-chi (Aqua form of Tai-chi) movements can enhance the 
mind-body connection, alleviate stress, and foster mindfulness [1].

Mental health benefits Effect on physiology Effect on psychosocial well-being

Decreases psychological 
stress

Stimulation of Parasympathetic 
nervous system

Reduces cortisol levels and promotes 
relaxation

Improves Mood and 
Emotional well-being

Release of neuro chemicals like 
endorphins, serotonin etc.

Stimulates the release of endorphins and 
serotonin, contributing to improved mood and 
emotional stability

Better sleep quality Circadian rhythm stabilisation Improves sleep patterns by reducing anxiety, 
promoting relaxation, and regulating 
circadian rhythms

Enhances cognitive 
function

Improvement in cerebral 
blood flow and oxygenation of 
cerebral tissue

Enhances cerebral blood flow and 
oxygenation, leading to improvements in 
memory, executive function, and focus

Improves emotional 
regulation in sensitive cases 
(PTSD, anxiety)

Alleviates Sensory overload due 
to buoyancy

Helps individuals with PTSD or anxiety 
to develop better emotional control and 
resilience

Alleviates Hyper-arousal 
state

Alleviates hyper-arousal by 
Inhibiting Sympathetic nervous 
system

Reduced hyper-arousal by shifting the balance 
from a sympathetic (fight-or-flight) to a 
parasympathetic (rest-and-digest) state

Table 2. 
Mental health benefits of aquatic exercise and their impact on psychosocial well-being [17, 18].
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Recovery-focused aquatic exercise programmes should account for the partici-
pant’s stage of healing and rehabilitation. Initial sessions may prioritise low-intensity 
activities in deeper water to minimise strain on injured areas, progressing to shallower 
water for more dynamic exercises as strength and mobility improve [19]. Outcome 
tracking is crucial for evaluating the programme’s effectiveness and ensuring contin-
ued progress. The following methods can improve the documentation of performance 
changes, while also contributing to the scientific development of the literature:

1. Functional movement tests: To assess improvements in joint range of motion and 
strength.

2. Pain scales: To monitor reductions in discomfort during and after sessions.

3. Performance metrics: Such as time to fatigue or strength gains in targeted muscle 
groups.

Digital health technologies, including wearable devices that track heart rate and 
movement, can also provide objective data on recovery progress and fitness improve-
ments [8]. Effective Aquatherapy programmes are rooted in a thorough understanding 
of individual needs, the integration of mental health goals, and the use of systematic 
tracking for recovery and progress. By leveraging water’s unique therapeutic properties, 
these programmes can address a wide range of physical and psychological objectives, 
providing participants with a holistic pathway to health and performance.

5.  Practical application of aquatic exercises for mental health and fitness 
in special population

Aquatic exercises are increasingly recognised for their therapeutic benefits, 
particularly for special populations, including individuals with physical disabilities, 
chronic conditions, and mental health challenges. These groups often face unique 
physical and psychological barriers that can hinder their participation in traditional 
exercise programmes. Aquatic exercise offers an accessible, low-impact alternative, 
utilising the unique properties of water to improve both mental health and physical 
fitness. This section explores the practical application of aquatic exercises for mental 
health and fitness in special populations.

5.1 Aquatic exercises for individuals with disabilities

For individuals with physical disabilities, aquatic exercise offers a safe and effec-
tive way to engage in physical activity without the risk of exacerbating pain or injury. 
Water buoyancy reduces the effects of gravity, allowing for easier movement and 
less strain on joints and muscles, which is particularly beneficial for individuals with 
limited mobility or those in wheelchairs [8]. Studies have shown that aquatic exercise 
can improve strength, flexibility, balance, and cardiovascular health in people with 
disabilities, contributing to overall quality of life [20]. For example, hydrotherapy has 
been found to be effective in reducing spasticity and improving range of motion in 
individuals with cerebral palsy. Water-based rehabilitation programmes also help to 
improve functional mobility in individuals with spinal cord injuries, providing them 
with the opportunity to gain greater independence in their daily activities.
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5.2 Aquatic exercise for mental health disorders

Aquatic exercises are also effective in improving mental health, as the soothing 
effects of water contribute to reduction in anxiety, depression, and stress. Immersion 
in water promotes relaxation by activating the parasympathetic nervous system, 
lowering cortisol levels, and stimulating the release of neurotransmitters such as sero-
tonin and dopamine [4]. Aquatic exercise programmes that incorporate mindfulness, 
breathing exercises, and meditative movements have been shown to reduce symptoms 
of anxiety and depression in individuals with mental health disorders [21]. Water-
based interventions have also been associated with improved mood, self-esteem, and 
social connectedness, especially when combined with group activities. For individuals 
with conditions such as post-traumatic stress disorder (PTSD) or major depressive 
disorder, the calming effects of water combined with exercise can provide an effective 
strategy for improving mental well-being [1].

5.3 Aquatic exercise for older adults

Older adults often experience a decline in muscle strength, joint mobility, and 
cognitive function, which can be mitigated through aquatherapy. Research has shown 
that water-based programmes improve balance, flexibility, and muscular endurance 
in older populations, reducing the risk of falls and injuries. These improvements are 
particularly beneficial for those with age-related conditions such as osteoarthritis, 
where water buoyancy helps decrease the load on joints, allowing for pain-free move-
ment. Moreover, aquatic exercise provides an opportunity for older adults to engage 
in social activities, which has been linked to better mental health outcomes. A study 
published in the Journal of Ageing and Physical Activity found that older adults who 
participated in water aerobics exhibited greater improvements in cognitive function 
and emotional well-being compared to those who did not engage in such activities [4].

5.4 Aquatic exercises for individuals with chronic illnesses

Chronic conditions such as arthritis, fibromyalgia, and cardiovascular disease can 
significantly impact an individual’s ability to engage in traditional exercise. Aquatic 
exercises provide a low-impact alternative that reduces the strain on affected joints 
while promoting cardiovascular health, muscle strength, and flexibility. For instance, 
hydrotherapy has been shown to reduce pain and improve mobility in individuals with 
rheumatoid arthritis [2]. A review published in the Journal of Sports Sciences concluded 
that aquatic exercise can improve functional capacity, reduce pain, and enhance the 
quality of life for individuals with chronic conditions [15]. Additionally, water-based 
therapy has been found to improve the overall physical and psychological well-being of 
individuals with fibromyalgia, reducing fatigue and enhancing mood [20].

5.5  Practical considerations for implementing aquatic exercise Programmes for 
special populations

When designing aquatic exercise programmes for special populations, it is essen-
tial to tailor the activities to the specific needs and abilities of participants. Factors 
such as water depth, temperature, and exercise intensity should be considered. 
Shallow water exercises may be suitable for improving balance and strength, while 
deep water exercises can be used to reduce joint stress and focus on cardiovascular 
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endurance. Additionally, programmes should incorporate flexibility, strength train-
ing, and aerobic exercises to provide a well-rounded fitness regimen. For those with 
mental health concerns, mindfulness and breathing techniques should be integrated 
to promote emotional well-being.

Safety precautions, such as ensuring participants can swim or providing flotation 
devices, should also be in place, especially for individuals with limited mobility or 
fear of water. Aquatic exercise represents an effective and adaptable form of physical 
activity that addresses the unique needs of special populations. Whether for individu-
als with physical disabilities, mental health challenges, chronic illnesses, or ageing-
related conditions, aquatic exercises offer significant benefits for improving both 
physical fitness and mental well-being.

6.  Challenges and myths about aquatic therapy

Aquatic therapy has proven benefits for rehabilitation, fitness, and mental well-
being. However, its widespread adoption is often hindered by misconceptions, acces-
sibility issues, and environmental constraints. This section explores common myths 
surrounding aquatic therapy, identifies barriers to its implementation, and provides 
strategies to overcome these challenges, ensuring broader accessibility.

6.1 Common misconceptions about aquatic exercises

1. Myth: Aquatic exercises are only for older adults or individuals with disabilities.

 While aquatic therapy is frequently recommended for rehabilitation and age-
ing populations, it is equally effective for athletes, children, and individuals 
seeking general fitness improvement. Research demonstrates that water-based 
exercises can enhance strength, endurance, and flexibility across all age 
groups and fitness levels [1, 2].

2. Myth: Aquatic exercises are not intense enough for fitness or weight loss.

 Many assume that aquatic workouts are low-intensity; however, water resistance 
provides significant muscular engagement. High-intensity aquatic exercises, 
such as aquatic plyometrics or water aerobics, are comparable to land-based 
training in calorie expenditure and cardiovascular benefits [13].

3. Myth: Participants must know how to swim to benefit from aquatic therapy.

 Aquatic therapy often takes place in shallow pools or uses flotation devices, mak-
ing it accessible even to non-swimmers. Proper guidance from trained profes-
sionals ensures safety and effectiveness [22].

6.2 Barriers to accessibility and how to overcome them

1. Physical accessibility:

 Individuals with disabilities or limited mobility may find it challenging to 
access aquatic facilities due to inadequate infrastructure. Ensuring facilities are 
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equipped with ramps, lifts, and adaptive equipment can significantly improve 
inclusivity. The Americans with Disabilities Act (ADA) provides guidelines for 
pool accessibility, which can serve as a global standard for improvement [1].

2. Financial barriers:

 The cost of constructing and maintaining aquatic facilities can be prohibitive, 
limiting access in lower-income areas. Addressing these challenges may involve 
collaboration with local governments or NGOs to subsidise aquatic programmes, 
particularly for underserved populations [13].

3. Cultural and psychological barriers:

 Cultural taboos, fear of water, or lack of awareness may deter participation. 
Community outreach programmes, educational initiatives, and introductory 
sessions can help overcome these barriers. For example, water confidence classes 
can address Aqua phobia, promoting gradual acclimatisation [23].

6.3 Adapting water therapy for varied environmental and facility constraints

1. Limited pool space:

 Small or crowded facilities can still offer effective aquatic therapy by using cre-
ative programme designs such as circuit training or limiting group sizes. Portable 
resistance equipment can further enhance training in compact spaces.

2. Seasonal or climate restrictions:

 Outdoor aquatic programmes face challenges during colder months. Utilising 
indoor heated pools or implementing mobile pool solutions can provide year-
round access. Innovations like thermal pool covers and portable pool heaters also 
extend the usability of outdoor facilities.

3. Water resource management:

 In areas with water scarcity, sustainable practices such as recycling pool water or 
utilising natural water bodies with appropriate safety measures can help main-
tain aquatic programmes.
 As a conclusion, Aquatic therapy faces challenges ranging from misconcep-
tions to logistical barriers, but with proper education, adaptive strategies, and 
investment, these obstacles can be mitigated. Addressing these issues not only 
broadens accessibility but also highlights the versatility and inclusivity of aquatic 
therapy.

7.  Future of aquatic therapy

The future of aquatic therapy is being shaped by technological advancements, 
innovative programming, and a focus on inclusivity. These developments are making 
aquatic exercises more effective, accessible, and appealing, especially to underserved 
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populations. Ongoing research focuses on developing standardised protocols for 
specific injuries or conditions, ensuring consistency and effectiveness in therapeutic 
outcomes. The integration of these advancements and strategies positions aquatic 
therapy as a vital component of future rehabilitation and wellness programmes.

7.1 Technological innovations: Virtual reality and wearable devices in the pool

1. Virtual reality (VR) in aquatic therapy:

 Virtual reality is transforming rehabilitation and fitness in aquatic environ-
ments by offering engaging, gamified experiences. VR systems tailored 
for water activities, such as waterproof headsets, enable users to simulate 
various scenarios like walking on different terrains or performing sport-
specific drills. This approach improves motivation, adherence, and cognitive 
engagement during therapy [24]. Studies have also shown that VR-based 
aquatic exercises can enhance motor control, reduce pain perception, and 
improve psychological well-being in individuals recovering from injuries or 
neurological conditions [25].

2. Wearable devices for monitoring performance:

 The use of waterproof wearable technology, such as fitness trackers and heart 
rate monitors, allows real-time monitoring of physiological parameters like heart 
rate, calorie expenditure, and muscle activity during aquatic sessions. These 
devices enable therapists to customise sessions based on the client’s response, 
track progress over time, and ensure safety during high-intensity workouts [26]. 
Advanced sensors that monitor biomechanical movements in water are also 
being integrated into rehabilitation programmes to refine movement patterns 
and prevent injuries.

3. Smart pool systems:

 Smart pools equipped with automated water resistance controls, underwater 
cameras, and digital feedback screens are emerging as valuable tools for aquatic 
therapy. These systems can analyse biomechanics, provide visual feedback, and 
customise resistance levels to match individual needs, enhancing the precision 
and effectiveness of therapy sessions [27].

7.2 Promoting aqua exercises in underserved communities

1. Addressing financial barriers:

 Communities with limited access to aquatic facilities face significant barriers due 
to high costs associated with pool construction and maintenance. Partnerships 
between governments, NGOs, and private organisations can fund mobile pools, 
low-cost aquatic programmes, or public access initiatives to bring aquatic therapy 
to underserved areas. Initiatives like the Make a Splash Foundation have suc-
cessfully expanded swimming and aquatic therapy programmes in low-income 
communities [20].
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2. Cultural inclusivity:

 Promoting awareness about the benefits of aquatic therapy through culturally 
tailored outreach programmes can increase acceptance. Educating underserved 
populations about the mental and physical health benefits of aquatic therapy, 
including its role in reducing chronic conditions like arthritis and hypertension, 
is critical. Training local therapists to provide cost-effective programmes in com-
munity centre’s or natural water bodies can also extend access.

3. Environmental sustainability:

 Using eco-friendly solutions, such as solar-powered heating systems or natural 
pools, can make aquatic therapy more sustainable and accessible in resource-
scarce regions. Additionally, portable aquatic therapy equipment, such as inflat-
able pools or modular swim systems, offers cost-effective options for delivering 
water-based programmes.

4. Telehealth and virtual training programmes:

 The integration of telehealth with aquatic therapy allows therapists to remotely 
guide individuals and communities in establishing safe and effective aquatic 
exercise routines. Virtual platforms can provide instructional content, monitor 
progress, and offer support to underserved areas lacking access to therapists 
or facilities [21]. The future of aquatic therapy lies in harnessing technology to 
enhance effectiveness and expand accessibility to benefit diverse populations. 
Innovations like VR, wearable devices, and smart pools, combined with inclusive 
strategies for underserved communities, are paving the way for a more equitable 
and impactful approach to water-based rehabilitation and fitness.

8.  Empowering life through water

Aquatic therapy stands as a profound testament to the healing and transforma-
tive power of water. As highlighted throughout this chapter, water-based exercises 
offer a unique synergy of physical rehabilitation, mental well-being, and fitness 
improvement, suitable for diverse populations. From addressing injury prevention 
and promoting mental resilience to fostering inclusivity in underserved communities, 
aquatic therapy has emerged as a cornerstone of holistic health and wellness.

1. Prioritise water-based therapies in health strategies

 Policymakers, healthcare providers, and fitness professionals must integrate 
aquatic therapy into mainstream health initiatives. Its proven benefits for 
cardiovascular health, musculoskeletal recovery, and mental well-being can 
significantly complement traditional therapeutic methods.

2. Promote accessibility for All

 Bridging gaps in access to aquatic facilities is essential to ensure that water 
therapy benefits reach individuals from all socio-economic backgrounds. 
Investments in mobile pools, partnerships with NGOs, and subsidised pro-
grammes can make aquatic therapy universally available.
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3. Harness technology to enhance reach and impact

 Innovations such as virtual reality, wearable devices, and telehealth platforms 
can revolutionise how aquatic therapy is delivered. These advancements not only 
enhance programme efficacy but also expand access to individuals in remote or 
underserved regions.

4. Embrace water as a tool for mental resilience

 The therapeutic properties of water provide a unique environment for reducing 
stress, improving focus, and fostering emotional well-being. Regular participa-
tion in aquatic exercises can empower individuals to build mental resilience and 
lead healthier lives, making it an essential component of modern mental health 
strategies.

9.  Conclusion

Water’s unique therapeutic properties make aquatic therapy a vital yet under-
utilised tool in modern rehabilitation. Its buoyancy reduces joint load, enabling early 
movement in injury recovery, while water’s resistance enhances muscle strength, 
balance, and proprioception. These qualities allow physiotherapists to address acute 
and chronic conditions, from post-surgical rehabilitation to managing osteoarthritis 
and neurological disorders. Aquatic therapy bridges the gap between traditional 
rehabilitation and holistic health by offering a low-impact, adaptable modality for 
patients across various conditions and fitness levels. Physiotherapists are encouraged 
to integrate hydrotherapy into their practice by pursuing specialised training. This 
not only broadens their professional expertise but also provides patients with an 
evidence-based approach to recovery and wellness. As the field evolves, leveraging 
advanced technologies such as wearable sensors and adaptive hydrotherapy pools can 
enhance treatment outcomes. Promoting access through community programmes 
and education is equally essential to breaking barriers of affordability and mis-
conception. By embracing aquatic therapy, physiotherapists can unlock a powerful 
patient centric tool that complements traditional care, inspiring a new standard 
in holistic rehabilitation and empowering patients to achieve lasting physical and 
mental well-being.

Acknowledgements

I am deeply grateful to Aquacentric, Worli, for providing invaluable exposure to 
aquatic therapy and to my patients, whose journeys have been my greatest source of 
learning. Heartfelt thanks to my parents and friends for their unwavering support, 
and A special mention goes to Komal A. Sangani for being a true companion in my 
journey toward becoming a specialist in sports physiotherapy. Your encourage-
ment and camaraderie have been pivotal in my personal and professional growth. 
This chapter is a reflection of all the encouragement and inspiration I have received 
along the way to make a meaningful impact. The author acknowledges the use of 
ChatGPT 4.1 for the language polishing of the manuscript. 



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

208

Author details

Aryan Shukla
Senior Sports Physiotherapist, Aquacentric, Mumbai, India

*Address all correspondence to: dr.muscle960@icloud.com

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 



Healing Waters: Aquatherapy for Mental Resilience and Injury Prevention
DOI: http://dx.doi.org/10.5772/intechopen.1009141

209

References

[1] Becker BE. Aquatic therapy: Scientific 
foundations and clinical rehabilitation 
applications. PM&R. 2009;1(9):859-872

[2] Hinman RS, Heywood SE, Day AR. 
Aquatic physical therapy for hip and knee 
osteoarthritis: Results of a single-blind 
randomized controlled trial. Physical 
Therapy. 2007;87(1):32-43

[3] Wilcock IM, Cronin JB, Hing WA. 
Physiological response to water 
immersion: A method for sport recovery? 
Sports Medicine. 2006;36(9):747-765

[4] Cochrane DJ, Vella CA, Cain DP. 
The effects of water immersion on 
mood states in athletes. Journal of Sport 
Rehabilitation. 2013;22(3):225-234

[5] Oh S, Lee S. Effect of aquatic exercise 
on physical function and QOL in 
individuals with neurological disorder: 
A systematic review and meta-analysis. 
Journal of Bodywork and Movement 
Therapies. 2021;27:67-76. DOI: 10.1016/j.
jbmt.2021.01.009. Epub 2021 Jan 21

[6] Uvnas-Moberg K, Arn I, Theorell T. 
The psychobiology of oxytocin: How 
it helps us create and maintain 
relationships. Frontiers in Psychology. 
2014;5:1049

[7] Nagle JP et al. The neural 
correlates of mindfulness practice. 
Journal of Neuroscience Research. 
2015;93(12):172-178

[8] Silvers HJ, Dolny DG. Comparison of 
land-based and aquatic-based plyometric 
programs for improving power and 
vertical jump in adolescent athletes. 
Journal of Strength and Conditioning 
Research. 2011;25(8):2250-2256

[9] Kobayashi J, Uchida H, Kofuji A, 
Ito J, Shimizu M, Kim H, et al. Molecular 

regulation of skeletal muscle mass 
and the contribution of nitric oxide: 
A review. FASEB Bioadvances. 
2019;1(6):364-374. DOI: 10.1096/
fba.2018-00080

[10] Colado JC, Tella V, Triplett NT. A 
method for monitoring intensity during 
aquatic resistance exercises. Journal of 
Strength and Conditioning Research. 
2010;24(1):204-210

[11] Lei C, Chen H, Zheng S, Pan Q, 
Xu J, Li Y, et al. The efficacy and safety 
of hydrotherapy in patients with 
knee osteoarthritis: A meta-analysis 
of randomized controlled trials. 
International Journal of Surgery. 
2024;110(3):1711-1722. DOI: 10.1097/
JS9.0000000000000962

[12] Bartels EM, Lund H, Hagen KB, 
Dagfinrud H, Christensen R, 
Danneskiold-Samsøe B. Aquatic exercise 
for the treatment of knee and hip 
osteoarthritis. Cochrane Database of 
Systematic Reviews. 2007;4:CD005523. 
DOI: 10.1002/14651858. CD005523.
pub2. Update in: Cochrane Database 
Syst Rev. 2016 Mar 23;3:CD005523. 
DOI: 10.1002/14651858.CD005523.pub3

[13] Reilly T, Dowzer CN, Cable NT. 
The physiology of deep-water running. 
Journal of Sports Sciences. 
2003;21(12):959-972

[14] Prins J, Murata NM. The benefits 
of aquatic therapy for rehabilitation 
and training. International Journal 
of Aquatic Research and Education. 
2008;2(2):162-170

[15] Robinson LE et al. Effects of aquatic 
exercise on quality of life in individuals 
with arthritis. American Journal of 
Health Promotion. 2010;24(4):274-278



Movement as Medicine – Harnessing Physical Activity for Holistic Health across the Lifespan

210

[16] Bressel E, Dolny DG. Aquatic 
plyometric training increases vertical 
jump in female volleyball players. 
Medicine and Science in Sports and 
Exercise. 2011;43(10):1811-1819

[17] Silva LAD, Tortelli L, Motta J, 
Menguer L, Mariano S, Tasca G, et al. 
Effects of aquatic exercise on mental 
health, functional autonomy and 
oxidative stress in depressed elderly 
individuals: A randomized clinical trial. 
Clinics (São Paulo, Brazil). 2019;74:e322. 
DOI: 10.6061/clinics/2019/e322. Epub 
2019 Jun 27

[18] Tang Z, Wang Y, Liu J, Liu Y. Effects 
of aquatic exercise on mood and anxiety 
symptoms: A systematic review and 
meta-analysis. Frontiers in Psychiatry. 
2022;13:1051551. DOI: 10.3389/
fpsyt.2022.1051551

[19] Vaile J, Gill N, Blazevich A. The effect 
of contrast water therapy on symptoms 
of delayed onset muscle soreness. Journal 
of Strength and Conditioning Research. 
2007;21(3):697-702

[20] USA Swimming Foundation. 
Expanding aquatic access: The 
role of community partnerships. 
Journal of Community Health. 
2021;46(2):329-335

[21] Waller S, Blustein J, Spangler J. 
Telehealth delivery of aquatic therapy: 
Overcoming barriers in underserved 
populations. International Journal 
of Aquatic Research and Education. 
2020;12(1):22-30

[22] Kemp J, Williams S, Smith L. Aquatic 
exercise for mental health: A review 
of the literature. Journal of Psychiatric 
Research. 2018;103:64-72

[23] Waller S. Aquatic exercise and 
rehabilitation for individuals with 
disabilities: Benefits and considerations. 

Journal of Rehabilitation Research and 
Development. 2010;47(2):71-80

[24] Hoffmann M, Steinhagen-Thiessen E, 
Silberhorn T. Virtual reality in aquatic 
therapy: Applications and benefits. 
Journal of Neuroengineering and 
Rehabilitation. 2021;18(4):44-53

[25] Laver K, George S, Thomas S, 
Deutsch JE, Crotty M. Virtual reality 
for stroke rehabilitation. Cochrane 
Database of Systematic Reviews. 
2020;11(11):CD008349

[26] McManus AM, Burns SF, Ghio K. 
Advances in wearable technology for 
aquatic fitness and rehabilitation. Sports 
Medicine. 2022;52(5):777-789

[27] Finkelstein S, Lapshin O, Castro E. 
Innovations in aquatic therapy: Utilizing 
smart pool systems for enhanced 
rehabilitation. Journal of Rehabilitation 
Research and Development. 
2019;56(3):101-115



211

Chapter 10

Perspective Chapter: Physical 
Activity as Treatment for 
Chronic Diseases – Guideline for 
Prescription
Eugénie d’Alessandro

Abstract

Physical activity is an essential component of the therapeutic management of 
chronic diseases. It contributes significantly to the prevention of complications and 
recurrence of these diseases. The prescription of physical activity must therefore find 
its place in the daily practice of doctors. However, this prescription remains too mar-
ginal. In this review, we propose a systematic approach to integrate the prescription of 
physical activity for therapeutic purposes into the daily practice of doctors. Based on 
international recommendations and standardized tools, we have developed a step-
by-step procedure that allows to identify the target patients, carry out the medical 
check-up and write the physical activity prescription. The aim of this guideline is to 
integrate physical activity as treatment of chronic diseases more systematically and as 
early as possible into patient’s care.

Keywords: physical activity, chronic diseases, medical prescription, FITT model, 
non-drug therapy

1.  Introduction

The health benefits of physical activity are well established. Many research, 
reports and recommendations have been published on the health benefits of physical 
activity. Practiced on a regular basis, physical activity improves the physical condi-
tion, autonomy, health and quality of life of populations at all ages [1, 2]. Physical 
activity is a primary prevention tool by limiting the risk of chronic diseases. But it is 
also considered a non-drug therapy in its own right in many chronic diseases. It can be 
prescribed alone as a first-line treatment for type 2 diabetes, uncomplicated hyper-
tension, non-severe COPD, overweight and obesity, a mild-to-moderate depressive 
episode, as well as in elderly people at risk of falls or loss of autonomy. It can also be 
prescribed in combination with drug therapies in cancer, cardiovascular diseases or 
chronic inflammatory rheumatic diseases [1–4].

However, in our societies, the levels of sedentary lifestyle and inactivity continue 
to increase [5–7]. Sedentary time significantly increase cardiovascular, cancer and 
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mortality risk. Sedentary behavior in combination with chronic diseases increases 
all-cause mortality risk [8–10]. Physical inactivity is the fourth leading risk factor 
for mortality worldwide (6% of deaths), just after high blood pressure, smoking and 
blood glucose levels [11]. According to the WHO, in 2022, nearly one-third (31%) of 
adults worldwide, or about 1.8 billion people, were inactive, meaning they did not 
meet physical activity recommendations. This level of physical inactivity increased by 
5% between 2010 and 2022. And as WHO has strengthened, if the trend continues, 
the level of inactivity is expected to increase further to 35% by 2030. The highest 
rates of physical inactivity were observed in the Asia-Pacific region with high income 
(48%) and South Asia (45%). Inactivity levels in other regions range from 28% in 
high-income Western countries to 14% in Oceania [7].

Faced with these risk factors, physical activity (see Box 1) is an essential component 
of primary prevention to fight against physical inactivity and sedentary lifestyle and 
to prevent the occurrence of pathologies [3, 12]. But physical activity is also of major 
interest in therapy for the management of chronic diseases. Chronic diseases promote 
a psychophysiological process of physical inactivity with physical deconditioning, 
sedentary lifestyle, loss of confidence in these physical abilities and minor depressive 
disorders. Practiced in appropriate conditions, regular physical activity contributes 
to the treatment of these diseases and reduces complications and recurrences that are 
essential issues for maintaining quality of life and autonomy [13, 14]. Physical activity 
reduces overall mortality by 50% in breast, prostate and colon cancers regardless of 
the stage of progression at which the cancer was diagnosed. In addition, after a first 
cardiovascular accident, physical activity leads to a 30% reduction in cardiovascular 
mortality, a 26% decrease in overall mortality and a 31% reduction in rehospitalization 
[3]. Another example, physical activity is the only treatment that has shown effective-
ness in relieving fatigue during chemotherapy. In short, regular physical activity is one 
of the main therapeutic responses for the management of chronic diseases.

2.  What is the use for the prescription of physical activity?

The benefits of practicing physical activity, adapted if necessary, undoubtedly 
outweigh the risks involved, regardless of the age and state of health of the person. 
The role of physical activity in the therapeutic management of chronic diseases is 
therefore essential. However, it is not a question of medicalizing the practice of physi-
cal activity. This requirement concerns a targeted audience.

First, this chapter does not deal with rehabilitation, which must be the subject of a 
specific prescription and care by physiotherapists. Nor do we address the issue of sports 

Physical activity is defined as any body movement produced by skeletal muscle, which results in a 
higher energy expenditure than that of resting metabolism. Physical activity includes activities carried out 
in the home, work, travel and leisure contexts (including sport).

The medical prescription of adapted physical activity should allow patients to adopt a physically active 
lifestyle on a regular basis.

In sport, practitioners follow rules. The goal is performance. In adapted physical activity, it is the 
patient’s rules that guide the practice. It is no longer a question of performance or progression. Physical 
activity must therefore be adapted to the taste, physical condition and state of health of each patient.

Box 1. 
Definition of physical activity.
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activities practiced at high intensities in leisure or competition. Even people with chronic 
pathologies can exercise at a high intensity. A person with well-balanced diabetes and 
a good physical condition can compete very well. In this case, the medical supervision 
consists above all in eliminating any contraindications. The prescription of physical activ-
ity itself has, in this case, a limited place since the person concerned and his or her sports 
educator will decide on the physical program to be implemented.

Recommendations concerning the prescription of physical activity for health 
purposes are presented here for adults, the elderly and people with disabilities, with 
chronic diseases or with risk factors (sedentary lifestyle, loss of autonomy, physical 
deconditioning, etc.) and with a fragile physical condition. This prescription is there-
fore intended for people for whose high intensities are not sought. The objective is 
the regularity of physical activity, which is the only criterion to be taken into account 
to obtain an effect on health. This physical activity must be adapted to the tastes and 
needs of the patients, and respect the basic rules: hydration, warm-up before the 
session and recovery at the end of the session.

It is therefore not a question of medicalizing physical activity. Many people, 
including people with chronic diseases, engage in regular physical activity without 
specific medical supervision. However, in sedentary and insufficiently active people, 
several studies tend to show that a medical prescription and the support it requires are 
factors of motivation and adherence. The prescription of physical activity therefore 
has its place in the daily practice of doctors.

In this review, we propose a systematic approach to integrate the prescription of 
physical activity for therapeutic purposes into the daily practice of doctors. Based 
on international recommendations and standardized tools [1, 12, 15–17], we have 
developed a step-by-step procedure that allows to identify the target patients, carry 
out the medical check-up and write the physical activity prescription.

3.  Prescribing physical activity: A systematic approach

As with the prescription of drug treatments, the prescription of physical activ-
ity must specify indications, “dosages,” precautions and possible contraindications 
according to the patients’ profiles. We propose here a systematic approach to easily 
integrate the prescription of physical activity into daily medical practice.

3.1 Step 1: Identifying patients at risk

All patients who request it or for whom the doctor deems it useful can benefit from 
a medical consultation to start or resume physical activity.

However, in some situations, medical advice is more urgently needed. We pro-
pose to use a standardized screening questionnaire: The Physical Activity Readiness 
Questionnaire for Everyone [18]. The patient can answer this questionnaire alone or 
with the help of his doctor. This questionnaire makes it possible to identify patients 
for whom a medical check-up and a prescription for physical activity are necessary.

3.2 Step 2: To look for severe acute pathologies that have not been stabilized

In this second step, the objective is to look for a possible pathology with an 
unknown and/or unstable cardiovascular risk in the patient (see Box 2). These 
pathologies do not constitute an absolute contraindication to physical activity. 
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On the contrary, physical activity contributes to the treatment of these diseases and 
the prevention of their complications. However, before starting physical activity, 
these pathologies must be identified and stabilized.

3.3 Step 3: Assess cardiovascular risk and the indication for a stress test

The cardiovascular risk level is the probability of a major cardiovascular event (heart 
attack, sudden death) occurring in a person over a given period. The cardiovascular risk 
classification allows patients to be divided into four risk levels: low, moderate, high and 
very high. To assess the cardiovascular risk in his patient, the doctor must consider:

• The SCORE charts [19],

• Non-SCORE risk factors that may influence the SCORE,

• Chronic pathologies known to be at high or very high cardiovascular risk,

• An age of more than 65.

Depending on the patient’s level of cardiovascular risk and the level of intensity 
envisaged for the practice of physical activity, a stress test may be indicated, as well as 
a cardiology advice.

See Tables 1 and 2.

These pathologies require a specialist advice before prescribing physical activity, even at moderate 
intensity:

• Instable angina pectoris

• Decompensated heart failure

• Complex ventricular rhythmic disorders

• Severe uncontrolled high blood pressure

• Pulmonary arterial hypertension (> 60 mmHg)

• Presence of large or pedicled intracavitary thrombus

• Myocarditis or acute pericardial effusion

• Severe obstructive cardiomyopathy

• Tight and/or symptomatic aortic stenosis

• Recent thrombophlebitis with or without pulmonary embolism

• Diabetes with foot ulcer for physical activities that solicit the limbs inférieurs

• Uncontrolled acute respiratory conditions

• Uncontrolled diabetes with ketonuria/ketosis

• Significant undernutrition

• Extreme fatigue or obvious physical disability

• Marked anemia (hemoglobin <8 g/L)

• Pressure ulcer and progressive wound depending on severity and location

Box 2. 
Specialist medical advice in the event of a severe acute non-stabilized pathology.
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3.4 Step 4: Assess the need for additional assessments

Depending on the patient’s pathologies, certain additional examinations and 
specialist advice may be considered. They must not be systematic. As we have already 
explained, when practiced at moderate intensities, physical activity almost always has 
a favorable benefit-risk balance. The indications for these additional examinations 
must therefore remain targeted according to the clinical context. They are largely 
based on the clinical judgment of the physician.

Among the additional check-ups, the following may be considered:

Starting or continuing 
physical activity with a level 
of intensity

Low 
cardiovascular 
risk

Moderate 
cardiovascular risk

High and very high 
cardiovascular risk

Low intensity ST not 
recommended

ST not 
recommended

ST not recommended

Moderate intensity ST not 
recommended

ST not 
recommended

ST not recommended

High intensity ST not 
recommended

Possible ST Recommended ST

Stress test not recommended: The doctor should not prescribe the stress test unless there is a special case duly justified.
Possible stress test: The stress test can be carried out if it is justified by a particular context, but the examination should 
not be prescribed systematically.
Recommended stress test: The doctor must have the stress test performed, except in special clinical situations.

Table 2. 
Indication for Stress Test (ST) by Cardiovascular Risk.

Very high SCORE ≥ 10%
Myocardial infarction and coronary artery disease
Peripheral vascular diseases (PAD, aortic aneurysm, presence of significant atherosclerotic 
plaques)
Cerebrovascular accident and transient ischemic attack
Severe chronic kidney disease
Diabetes with macrovascular or microvascular complications (including proteinuria) or 
associated risk factor (smoking, hypertension, hypercholesterolemia)

High 5% < SCORE < 10%
Moderate chronic kidney disease
HTA > 180/110 mmHg
Total hypercholesterolemia>3.1 g/L
Other diabetes
Cancer and history of cancer and chemotherapy with cardiovascular toxicity
Autoimmune and inflammatory diseases
Sleep apnea
Preeclampsia, pregnancy-related hypertension, polycystic ovarian syndrome
Obesity: BMI > 30 kg/m2 or abdominal circumference > 102 cm for men or 88 cm for women
Age > 65 years

Moderate 1% < SCORE < 5%

Low SCORE < 1%

Table 1. 
Level of cardiovascular risk.
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• A pulmonary advice: with pulmonary function tests or a six-minute walk test to 
look for desaturation on exertion, in particular.

• An ophthalmological advice: for the search for retinopathy or glaucoma.

• A biological assessment: with blood count, blood glucose, lipid profile, serum 
creatinine.

3.5 Step 5: Prescribing physical activity, general indications

At the end of the medical check-up, the physical activity prescription must specify 
the general indications. As in drug treatments for which a dosage is predefined, these 
indications follow international recommendations.

According to the FITT method, they are divided into four components, namely, 
Frequency, Intensity, Type and Time.

3.5.1 Frequency

The recommendations are 150 to 300 minutes of moderate-intensity physical 
activity per week. These 150 to 300 minutes should be spread over the week, with 
sessions of 20 to 60 minutes 3 to 7 times a week.

3.5.2 Intensity

Aerobic endurance physical activity (moderate intensity) is the general recom-
mendation. For the patient, this corresponds to physical activity that causes moderate 
shortness of breath. On the Borg Rating of Perceived Exertion (RPE) scale scored 
from 1 to 10, the patient should remain between 1 and 5.

Special cases:

• Patients who must respect the maximum symptomatic time aim for intensities of 
1 to 3-4 on the Borg scale.

• Patients treated for cancer should reach moderate intensities of 4 to 6-7 on the 
Borg scale (excluding cardiovascular contraindications).

3.5.3 The type

For all patients, it is necessary to prescribe endurance, strengthening, flexibility, 
balance and coordination exercises.

Depending on the state of health, certain components will be more important, 
such as strengthening in sarcopenia, cardiovascular pathologies or chronic obstruc-
tive pulmonary disease, balance exercises for older adult fall prevention, coordination 
in neurodegenerative pathologies.

3.5.4 Time

Physical activity must be practiced throughout life. As part of the prescription for 
entry into an adapted physical activity program, the prescription can cover 1 year. 
It will be renewed annually.
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In these general indications, two points deserve to be emphasized: respect for a 
moderate intensity (aerobic endurance) and respect for the rule of no pain.

3.5.5 Moderate-intensity physical activity

Apart from the exceptional contraindications listed in Box 2, the benefit-risk bal-
ance of physical activity is always favorable as long as this physical activity is done at 
moderate intensity. This message must be very clear to the patient. Physical activity is 
still too often perceived as requiring intense effort, surpassing oneself. Patients must 
therefore understand that they do not need to go to high levels of effort for physical 
activity to have an effect on their health. The essential condition is the regularity of 
the practice and not its intensity.

More than heart rate, which is not an obvious measure for all patients, the Borg 
Rating of Perceived Exertion scale is the simplest tool to assess and monitor this level 
of effort by the patient himself. It is therefore necessary to attach to the prescription a 
document indicating the level of effort to be respected. For most patients, this level is 
between 1 and 5 on the Borg RPE scale.

A prescription that includes the Borg Rating of Perceived Exertion scale [20] and 
good practice recommendations (like the 10 golden rules of the French Federation of 
Cardiology [21]) helps ensure a good understanding of the patient (see Box 3). It is a 
bit like the “Patient Medication Information” proposed by the FDA for prescription 
drug products. It provides clear, concise, accessible and useful information and it 
participates in the therapeutic education of the patient. Therefore, it contributes to 
the safety of the practice.

3.5.6 The rule of no pain

Strengthening exercises that are too intense and too repeated could aggravate 
pathologies of the musculoskeletal system such as tendinopathy, osteoarthri-
tis, inflammatory disorders or prostheses. However, these pathologies do not 

1. I report to my doctor any chest pain or abnormal shortness of breath that occurs with exertion.

2. I report to my doctor any heart palpitations that occur during exercise or just after exercise.

3. I report to my doctor any discomfort occurring during exercise or just after exercise.

4. I always respect a 10-minute warm-up and cool-down during my sports activities.

5. I drink 3 to 4 sips of water every 30 minutes of exercise in training and competition.

6. I avoid intense activities in outdoor temperatures below −5°C or above 30°C and during pollution 
peaks.

7. I do not smoke, at least never in the 2 hours before and after my sports activity.

8. I never use doping substances, and I avoid self-medication in general.

9. I do not do intense sports if I have a fever, or in the 8 days following a flu episode (fever—body 
aches).

10. I have a medical check-up before resuming intense sports activity if I am over 35 years old for men and 
45 years old for women.

Box 3. 
The 10 golden rules for safe physical activity.
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contraindicate mobilization. On the contrary, to remain functional, a joint must 
retain its amplitude and flexibility, its musculature and proprioception. It is therefore 
necessary to mobilize the joints that are suffering.

To avoid injuries and aggravations, the rule is simple: The exercises offered must 
not trigger or exacerbate pain. This criterion must therefore be mentioned in the 
prescription.

Depending on the severity of the damage, therapeutic education of the patient and 
a prescription for physiotherapy for more specific work (analgesic massage, physio-
therapy, passive amplitude work, etc.) may be combined.

3.6 Step 6: Prescribing physical activity, specific indications

3.6.1 Specific indications according to drug treatments

Certain drug treatments can increase certain risks during physical activity such as 
dehydration, hypoglycemia, hypotension or thermoregulation disorders or electrolyte 
disorders. In a way, these are drug interactions to be taken into account to limit the 
risk of adverse events.

See Table 3.

Drugs Potential adverse effects Precautions to be mentioned in the 
prescription of physical activity

Beta blockers Alter the ability to assess exercise 
intensity by heart rate.
May promote the occurrence of 
hypoglycemia, especially if combined 
with insulin or insulin secretors.
Possible thermoregulation disorders.
Risk of post-exercise hypotension.

Evaluation of exercise intensity by 
perceived sensations, especially 
respiratory sensations (Borg scale).
Prevention of hypoglycemia (self-
measurement before and several 
hours after physical activity).
Adapt the medication intake to the 
effort (intensity and duration).

Calcium channel blockers, 
ACE inhibitors, angiotensin 
II receptor blockers

Alter the ability to assess exercise 
intensity by heart rate.
Risk of post-exercise hypotension.

Evaluation of exercise intensity by 
perceived sensations, especially 
respiratory sensations (Borg scale).
Adapt the medication intake to the 
effort (intensity and duration).

Insulin and insulinotropic 
drugs

Hypoglycemic risk Endocrinological advice if 
necessary.
Prevention of hypoglycemia (self-
measurement before and several 
hours after the physical activity)

Diuretics Risk of dehydration, electrolyte 
disorders and therefore arrhythmia 
during exercise, especially in hot 
weather

Prevention of dehydration (with 
oral rehydration solutions)

Anticoagulants and 
antiplatelet drugs

Risk of hematomas and hemorrhages Contra-indication to the practice of 
physical activity with impacts, risk 
of shocks and trauma.

Table 3. 
Drug treatments and physical activity.
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3.6.2 Specific indications according to the patient’s pathologies

As explained above, the general indications for frequency, intensity, type and time 
are suitable for all patients regardless of their medical conditions as long as the recom-
mendations for physical activity intensity and the pain threshold are met.

For all pathologies, the prescription must therefore include the general indications:

• Frequency: 150 to 300 min per week

• Moderate maximum intensity (Borg 4 to 5)

• Work on strengthening, coordination, balance and flexibility

• Respect for the rule of no pain

These general indications can be supplemented by specific indications consider-
ing the pathologies from which the patient suffers. The main specific indications are 
summarized in Table 4.

High blood pressure Combined physical activities with endurance and strength exercises with a 
focus on aerobic endurance
Moderate intensity (Borg scale 4 to 5)
Precautions related to antihypertensive treatments

Coronary artery diseases Combined physical activities with endurance and strength exercises
Moderate intensity (Borg scale 4 to 5)
Precautions related to antihypertensive and anticoagulants treatments
Knowing how to spot the signs of myocardial ischemia

Cerebrovascular accident and 
transient ischemic attack

Combined physical activities with endurance and strength exercises
Moderate intensity (Borg scale 4 to 5)
Balance and coordination exercises
Importance of daily physical activities in addition to supervised physical 
activities
Precautions related to anticoagulants treatments

Chronic heart failure Combined physical activities with endurance and strength exercises with a 
focus on strength exercises
Low to moderate intensity (Borg scale 1 to 5)
Contraindication of high intensities
No physical activity in poor environmental conditions (cold, heat, 
pollution)

Type 2 diabetes Combined physical activities with endurance and strength exercises
Moderate intensity (Borg scale 4 to 5)
Knowing how to spot the signs of myocardial ischemia
Prevention of hypoglycemia if hypoglycemic treatments
Quality of footwear

Chronic obstructive pulmonary 
disease

Combined physical activities with an emphasis on strength exercises
Low to moderate intensity (Borg 1 to 4)
Breathing exercises
SaO2 monitoring and cessation of physical activity when <90%
Blood pressure monitoring
No physical activities in poor environmental conditions (cold, heat, 
pollution)
Combined with respiratory rehabilitation by physiotherapy when necessary
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Asthma Combined physical activities
Moderate intensity (Borg 4 to 5)
Have your bronchodilator treatment during physical activity
No physical activities in poor environmental conditions
(cold, heat, pollution)

Cancers Combined physical activities
Intensity: gradually reaching intensities “sustained” (Borg 5 to 7) taking into 
account
cardiovascular limitations
Prescribe physical activities before, during, and after chemotherapy 
treatment

Obesity Combined physical activities starting at 150 minutes per week to reach 
gradually 300 minutes per week
Moderate and high intensity (Borg 4 to 7 depending on cardiovascular risk)
Respect the principle of joint sparing (physical activities in discharge: 
swimming,
aquagym, velo...)
Combine with interval training taking into account cardiovascular 
limitations

Multiple sclerosis Combined physical activities
Low to moderate intensity (Borg 1 to 5)
Stretching and Balance Exercises
Comply with the maximum symptomatic time
Limit the increase in body temperature during physical activities and limit 
physical activities in hot weather
Limiting physical activities during active flare-ups
Combine with physiotherapy rehabilitation when necessary

Depression Combined physical activities
Moderate and high intensity (Borg 4 to 7 depending on cardiovascular risk)
Type marche, yoga, qi gong, etc.

Parkinson’s disease Combined physical activities with a focus on endurance exercises
Moderate intensity (Borg 4 to 5)
Balance and coordination exercises
Walking, yoga, dance type
Combine with physiotherapy rehabilitation when necessary

Aging Combined physical activities with an emphasis on strength exercises 
(especially of the lower limbs)
Moderate intensity (Borg 4 to 5)
Flexibility, balance and coordination exercises
Memory exercises
Secure risky movements (rapid movements, stairs, steps, rotation and knee 
flexion)
Proper hydration before, during and after physical activities
Combine with physiotherapy rehabilitation when necessary

Osteoporosis Favor weight-bearing exercises such as walking and limit micro-gravity 
exercises such as water aerobics
Secure risky movements (rapid movements, stairs, steps, rotation and knee 
flexion)
Contraindication to the practice of physical activities with impacts, risk of 
shock and trauma

Fibromyalgia, myalgic 
encephalomyelitis / chronic fatigue 
syndrome, long covid

Combined physical activity with a focus on aerobic endurance
Low to moderate intensity (Borg 2 to 5)
Stretching and flexibility exercises
Type: walking, cycling, dancing, water activity, tai chi
Respect the maximal symptomatic time and the rule of no pain
Combine with physiotherapy rehabilitation when necessary
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In certain pathologies and health conditions, the notion of maximum symptomatic 
time (MST) must be considered and explained to the patient [22]. This is the time 
after which an activity causes pain to appear or exacerbate. To calibrate the duration 
of physical activity sessions, the patient must remain at 50 to 70% of his MST. He 
must therefore break up the sequences of activities with phases of rest, stretching 
and relaxation. This notion is important in multiple sclerosis, fibromyalgia, myalgic 
encephalomyelitis and long Covid, but also in people with fragile physical conditions 
related to age, cancer, heart or respiratory failure.

4.  Conclusion

The systematic approach proposed in this chapter makes it possible to integrate 
the prescription of physical activity into the therapeutic management of patients 
suffering from chronic diseases and/or with risk factors. Followed systematically, the 
six steps proposed make it possible to eliminate the rare contraindications, most often 
temporary, requiring a specific medical check-up and/or a specialized advice and to 
specify the general and specific indications for adapting and securing the practice of 
physical activity.

The medical prescription of physical activity has several essential objectives [23]. 
It defines a safe and appropriate framework by specifying the general indications—
intensity, frequency, type, duration—as well as specific indications and precautions. 
It also participates in the therapeutic education of the patient by informing him or her 
of advice for good practice (the 10 golden rules, respect for the level of intensity and 
the pain threshold, the warm-up and recovery phases, the precautions according to 
each pathology) and by accompanying him or her toward a more active lifestyle [24]. 
Finally, the medical prescription is an important factor in the patient’s motivation and 
adherence to physical activity. It thus contributes to the regularity and sustainability 
of the practice, which are key elements for an effect on health. The medical prescrip-
tion of physical activity must therefore become a central element of the therapeutic 
arsenal of doctors to meet the challenge of chronic diseases and the maintenance of 
autonomy.

Chronic inflammatory rheumatic 
diseases

Combined physical activities with a focus on strength exercises
Moderate intensity (Borg 4 to 5)
Stretching, flexibility and balance exercises
Respect the rule of no pain and the principle of joint sparing
Limit or even stop physical activities during inflammatory phases
Footwear quality
Combine with physiotherapy rehabilitation when necessary

Osteoarthritis and tendinopathy Combined physical activities with a focus on strength, flexibility exercises 
and on proprioception, especially for the affected joints
Favor passive amplitude work (when possible) and isometric reinforcement 
work (limit repetitions)
Limit or even stop physical activities during congestive flare-ups
Respect the rule of no pain and the principle of joint sparing
Contraindication to the practice of physical activities with impacts, risk of 
shock and trauma
Combine with physiotherapy rehabilitation when necessary

Table 4. 
Specific indications according to pathologies.
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Chapter 11

Physical Activity as a Mediator 
between Sleep, Mental Health, and 
Well-Being in Active Individuals
Monoem Haddad

Abstract

The relationship between physical activity, sleep quality, and mental health is 
multifaceted and vital for maintaining overall well-being. Regular physical activity 
plays a crucial role in enhancing psychological health, improving sleep, and increas-
ing life satisfaction. Exercise has been consistently linked to reduced symptoms of 
depression, anxiety, and stress while regulating sleep patterns. These effects occur 
through complex neurophysiological mechanisms involving neurotransmitter 
regulation, hormonal balance, and cognitive improvements. This chapter explores 
the mediating role of physical activity in the relationship between sleep and mental 
health, emphasizing its importance in promoting better well-being. The chapter 
highlights evidence from various studies demonstrating that physical activity can 
improve sleep quality, reduce mental health symptoms, and prevent the onset of 
psychological disorders. Special attention is given to specific populations such as 
athletes, students, and older adults, considering their unique needs and benefits 
from physical activity. It concludes with practical strategies for incorporating exer-
cise into daily routines to break the cycle of poor sleep and mental health, offering 
a cost-effective, non-pharmacological intervention that supports both mental and 
physical health.

Keywords: physical activity, sleep quality, mental health, well-being, exercise, 
depression, anxiety, sleep disorders, physical health, preventive care

1.  Introduction: The triangular relationship

The relationship between physical activity, sleep quality, mental health, and overall 
well-being is complex, yet critically important for maintaining optimal health. These 
elements are deeply interlinked, influencing each other in multifaceted ways. While 
physical activity is often primarily associated with its benefits on physical health, its 
impact extends far beyond this, playing a significant role in enhancing psychologi-
cal well-being, sleep quality, and overall life satisfaction. Regular exercise has been 
consistently shown to reduce symptoms of mental health disorders such as anxiety, 
depression, and stress [1, 2], while also improving sleep patterns by regulating sleep 
duration, reducing sleep latency, and enhancing sleep quality [3, 4]. This chapter 
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explores how physical activity serves as a mediator between sleep and mental health, 
highlighting its importance in fostering better well-being in active individuals.

Physical activity not only contributes to physiological health but also significantly 
influences psychological functioning. The role of exercise as a mediator in the rela-
tionship between sleep and mental health has become an important area of research. 
A mediator variable is one that explains the process through which one factor 
influences another, and in this context, physical activity is the key mechanism that 
improves sleep, which in turn reduces mental health issues such as anxiety and depres-
sion [4, 5]. Regular engagement in physical activity stimulates neurotransmitters such 
as serotonin and dopamine, which are essential for regulating mood, enhancing emo-
tional resilience, and improving cognitive function [6]. These physiological changes, 
along with the psychological benefits of exercise, create a positive feedback loop 
where improvements in sleep enhance mental health and vice versa [7]. By acting as 
a mediator, physical activity helps to break the cycle of poor sleep and mental health, 
offering a pathway to improved well-being for individuals engaged in regular exercise.

The bidirectional nature of the relationship between sleep and mental health has 
been well documented. Sleep disturbances often lead to the onset of mental health 
issues such as depression, anxiety, and stress, while mental health challenges can 
worsen sleep patterns, creating a vicious cycle that is difficult to overcome [5, 8]. 
This interdependence underscores the importance of improving sleep as a means to 
prevent or alleviate mental health disorders. In this sense, physical activity emerges as 
a critical tool for breaking this cycle. Exercise serves as a non-pharmacological inter-
vention that can address both sleep disturbances and mental health issues simultane-
ously [5]. Research has consistently shown that physical activity not only improves 
sleep but also provides significant relief from mental health conditions, positioning it 
as an essential component of preventive medicine [2].

The growing evidence supporting the mental health and sleep benefits of physi-
cal activity highlights its potential as a preventive measure. Regular exercise, when 
integrated into daily routines, offers a simple, cost-effective solution to managing 
and preventing sleep disturbances and mental health issues [1]. This is particularly 
relevant in the context of current healthcare systems, where there is an increasing 
shift toward preventive care strategies that emphasize lifestyle modifications over 
pharmacological treatments [4]. Incorporating physical activity as a foundational 
element of preventive medicine is essential for promoting better psychosocial health 
and reducing the prevalence of sleep and mental health disorders globally [5, 6].

Given the clear benefits of physical activity on sleep and mental health, this 
chapter will explore the underlying mechanisms by which exercise influences these 
areas. It will review both the physiological and psychological pathways through which 
physical activity improves sleep and mental health, as well as provide evidence-based 
recommendations for incorporating exercise into the daily lives of active individuals. 
Special attention will be paid to specific populations such as athletes and students, 
who may experience unique benefits from regular physical activity, as well as to 
practical strategies for overcoming barriers to exercise that often hinder its imple-
mentation [5].

2.  Literature review: The mediating role of physical activity

The connection between physical activity, sleep quality, and mental health is 
increasingly recognized as an essential area of research in the fields of psychology, 
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exercise science, and public health. Studies have shown that regular physical activity 
can enhance sleep quality and improve mental health outcomes, such as reducing 
anxiety, depression, and stress [9, 10]. However, the underlying mechanisms that 
explain how physical activity influences both sleep and mental health are complex. 
One prominent explanation is the mediating role of physical activity in improving 
sleep and, consequently, mental health, suggesting that exercise can indirectly influ-
ence psychological well-being by improving sleep quality [1, 3].

Recent studies have highlighted the discrepancies between subjective and objec-
tive sleep assessments, which complicate the interpretation of the impact of physical 
activity on sleep and mental health. Haddad et al. [11] investigated these discrepan-
cies in university students and found that self-reported sleep duration and quality 
were often inaccurate compared to objective measures like actigraphy. This misalign-
ment suggests that previous studies relying solely on subjective sleep assessments may 
have underestimated or misrepresented the true impact of physical activity on sleep 
and mental health. Thus, integrating both subjective and objective measures of sleep 
is crucial for more accurate findings in this area.

Physical activity is commonly seen as a mediator that affects the sleep-mental 
health connection in multiple ways. For example, physical activity can improve sleep 
by regulating the circadian rhythm, promoting relaxation, and reducing anxiety [12]. 
In turn, better sleep quality has been shown to reduce the risk of developing mental 
health issues such as depression and anxiety [13]. Conversely, sleep deprivation and 
poor-quality sleep are significant risk factors for mental health disorders, making sleep 
a critical factor in understanding the impact of physical activity on mental health [14].

2.1 Physical activity and sleep

Numerous studies have documented the positive effects of physical activity 
on sleep quality. Exercise is known to improve sleep duration, sleep latency (the 
time taken to fall asleep), and overall sleep quality [15]. These effects are likely 
due to various physiological processes that are stimulated by physical activity. For 
example, regular exercise can enhance the function of the body’s thermoregulatory 
system, leading to a decrease in body temperature post-exercise, which can pro-
mote faster sleep onset and more restful sleep [16]. Furthermore, physical activity 
has been shown to regulate the circadian rhythm, a biological clock that governs 
sleep–wake cycles, by aligning it with external cues such as sunlight exposure and 
activity levels [17].

The type and intensity of exercise also influence the sleep outcomes. Aerobic 
exercise, such as walking, running, or cycling, has been found to be particularly 
beneficial for improving sleep in both young and older adults [18]. On the other hand, 
resistance training and strength exercises can also have positive effects on sleep, 
though the benefits may be more pronounced when combined with aerobic exercise 
[15]. Moderate to vigorous-intensity exercise tends to produce better sleep outcomes 
compared to light-intensity activity [19].

A meta-analysis by Kredlow et al. [20] further supports the claim that physical 
activity significantly improves sleep, with effects being observed across different 
populations, including individuals with insomnia, depression, and anxiety disorders. 
It is important to note that the timing of exercise also plays a role in sleep outcomes. 
Exercising too close to bedtime can potentially disrupt sleep by raising core body 
temperature and stimulating the nervous system, while exercising earlier in the day 
has been associated with better sleep quality [15].
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2.2 Physical activity and mental health

Beyond its impact on sleep, physical activity has been extensively studied for its 
effects on mental health. Regular exercise is known to reduce symptoms of depres-
sion, anxiety, and stress, with the therapeutic effects often being comparable to 
traditional treatments such as psychotherapy and pharmacological interventions [12]. 
The effects of exercise on mental health are mediated by several physiological mecha-
nisms, including the release of endorphins and neurotransmitters such as serotonin 
and dopamine, which are known to regulate mood and emotional responses [20].

One of the key mechanisms through which physical activity influences mental 
health is by reducing levels of cortisol, a hormone associated with stress. Regular 
physical activity helps to regulate cortisol levels, preventing the negative impact of 
chronic stress on both mental health and sleep [21]. Moreover, exercise can improve 
self-esteem and self-efficacy, which contribute to better psychological well-being and 
a more positive outlook on life [22]. Studies have also shown that physical activity can 
enhance cognitive function, reduce rumination, and improve emotional regulation, 
all of which are beneficial for managing stress and anxiety [23].

The relationship between physical activity and mental health is complex and can 
vary depending on factors such as the individual’s baseline mental health status, the 
type of exercise performed, and the frequency and duration of activity. For example, 
long-term, consistent physical activity is more effective at reducing depression and 
anxiety compared to short-term bouts of exercise [12]. Additionally, group-based 
physical activities, such as team sports or exercise classes, may provide additional 
social benefits that further enhance mental health outcomes [24].

2.3 Mediating role of physical activity between sleep and mental health

As outlined previously, physical activity serves as a mediator between sleep and 
mental health. Research has shown that exercise not only improves sleep but also 
mitigates the negative effects of poor sleep on mental health [13]. For instance, a 
study by Sharma [19] found that individuals with poor sleep who engaged in regular 
physical activity showed significant improvements in both sleep quality and mental 
health, compared to those who did not exercise. This is supported by other research 
suggesting that exercise-induced improvements in sleep can reduce anxiety and 
depressive symptoms [12]. Additionally, Haddad et al. [25] found that physical activ-
ity also has a significant impact on cognitive functioning, which in turn mediates both 
sleep and mental health outcomes. Their study with university students revealed that 
regular physical activity not only enhanced sleep quality but also improved cognitive 
performance, which played a role in reducing stress and anxiety, thus enhancing 
overall mental health. This highlights the critical role of exercise in not only improv-
ing sleep and mental health but also cognitive function, which contributes to an 
individual’s emotional resilience and coping mechanisms.

The impact of physical activity on mental health can be further understood through 
the lens of learning environments. Haddad et al. [26] also investigated the effects of 
online versus face-to-face learning environments on sleep, physical activity, and cogni-
tive functioning among physical education students. They found that while online 
learning did not significantly impact sleep quality, it led to reduced physical activ-
ity, which is a critical factor in both sleep quality and mental health. These findings 
underline the importance of considering environmental factors, such as the structure 
of learning environments, in future research on physical activity and mental health.
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The mechanisms that mediate this relationship are likely a combination of physi-
ological and psychological processes. On the physiological side, physical activity 
improves sleep through its effects on the autonomic nervous system, hormone 
regulation, and neurotransmitter activity, which collectively enhance mood and 
reduce stress [12]. Psychologically, physical activity can improve mood, reduce stress, 
and enhance self-esteem, all of which contribute to better mental health outcomes 
[23]. Thus, exercise provides a pathway to improving both sleep and mental health, 
reinforcing the idea that physical activity is not only beneficial for physical health but 
also plays a critical role in overall well-being.

2.4 The need for further research

While the existing literature provides compelling evidence that physical activity 
plays a crucial role in mediating the relationship between sleep and mental health, 
there are still gaps that require further exploration. Future research should focus on 
the mechanisms by which exercise influences sleep and mental health, with a par-
ticular emphasis on understanding how different types of physical activity, exercise 
intensity, and timing affect these outcomes. Additionally, more research is needed 
to determine how physical activity interventions can be personalized for individuals 
with specific sleep disorders or mental health conditions.

Furthermore, longitudinal studies are required to better understand the long-term 
effects of physical activity on sleep and mental health. Most of the existing studies are 
cross-sectional or short-term in nature, and more evidence is needed to determine the 
sustainability of the benefits of exercise on sleep and mental health over time. Studies 
examining the effects of exercise on vulnerable populations, such as individuals with 
chronic sleep disorders, severe mental health conditions, or those living in high-stress 
environments, are also necessary to further refine exercise-based interventions for 
improving sleep and mental health.

3.  Theoretical framework: Mechanisms of mediation

The relationship between physical activity, sleep, and mental health is complex, 
with multiple mechanisms through which physical activity influences both sleep 
quality and mental well-being. These mechanisms can be broadly categorized into 
physiological processes involving neurochemicals, hormones, and circadian rhythms 
and psychological processes such as self-esteem, cognitive function, and social 
interaction. In this section, we explore these mechanisms in greater detail.

3.1 Physiological mechanisms

One of the most significant physiological mechanisms through which physical 
activity mediates the effects of sleep on mental health is the regulation of neuro-
chemical and hormonal systems. Physical activity induces changes in neurotransmit-
ter levels, which affect mood regulation and emotional well-being. Notably, physical 
activity increases the production of serotonin, dopamine, and gamma-aminobutyric 
acid (GABA), which are known to play essential roles in improving mood, reduc-
ing anxiety, and promoting relaxation [23]. By stimulating the production of these 
neurotransmitters, exercise helps to regulate emotional responses and reduce feelings 
of depression and anxiety [23].
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3.1.1 Serotonin and dopamine

Exercise enhances serotonin availability, which is crucial for maintaining a posi-
tive mood and reducing symptoms of depression. Studies have shown that aerobic 
exercise, in particular, increases serotonin production in the brain, contributing to 
improved mood and emotional stability [22]. Similarly, dopamine, which is involved 
in reward and motivation pathways, is also increased following exercise. This increase 
in dopamine levels helps to improve mood and motivation, making exercise an effec-
tive strategy for managing mental health issues [27].

3.1.2 Endorphins and cortisol regulation

Endorphins, which are released during physical activity, play a significant role in 
improving mood and alleviating stress. These endogenous chemicals act as natural 
painkillers and mood enhancers, providing feelings of euphoria and well-being. 
Additionally, physical activity regulates cortisol levels, a hormone closely linked to 
stress. Chronic high cortisol levels are associated with both mental health disorders 
and sleep disturbances, but regular exercise helps to lower cortisol levels, preventing 
the negative effects of stress on sleep and mental health [4]. By regulating cortisol and 
boosting endorphin levels, physical activity helps reduce the physiological effects of 
stress, promoting better sleep and mental health.

3.1.3 Circadian rhythm and sleep regulation

Physical activity also plays a vital role in regulating the circadian rhythm, the 
body’s internal clock that controls sleep–wake cycles. Exercise has been shown to 
enhance the synchronization of the circadian rhythm, leading to better sleep qual-
ity and more restful sleep [28]. This regulation of sleep–wake cycles is particularly 
beneficial for individuals with insomnia and other sleep disorders. Regular exercise 
helps to align the body’s internal clock with external cues, such as light exposure and 
physical activity, thereby improving sleep patterns. The quality of sleep is a signifi-
cant determinant of mental health, and by improving sleep quality, physical activity 
indirectly improves mental health outcomes.

3.2 Psychological mechanisms

In addition to the physiological effects, psychological mechanisms also play a 
crucial role in how physical activity mediates the relationship between sleep and 
mental health. One of the most prominent psychological mechanisms is the improve-
ment of self-esteem and self-efficacy. Regular physical activity, particularly when it 
involves goal setting and achievement, boosts self-esteem by improving body image, 
fitness levels, and overall physical health. This increase in self-esteem leads to better 
psychological well-being and a more positive outlook on life [23].

3.2.1 Self-esteem and self-efficacy

Physical activity has been consistently linked to improvements in self-esteem and 
self-efficacy, which are important psychological factors that influence mental health. 
Self-esteem refers to an individual’s sense of worth, and self-efficacy refers to their 
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belief in their ability to succeed in specific tasks. By achieving exercise-related goals 
and improving physical fitness, individuals experience greater confidence and con-
trol, which can reduce feelings of helplessness associated with mental health issues 
like depression and anxiety [12].

3.2.2 Cognitive function and emotional regulation

Exercise is also associated with improvements in cognitive function, including 
attention, memory, and executive function. Cognitive improvements help indi-
viduals manage stress, anxiety, and depression by enhancing emotional regulation 
and coping skills [27]. Regular physical activity promotes neuroplasticity—the 
brain’s ability to adapt and reorganize itself—which leads to improved cognitive 
function and mental flexibility [24]. Furthermore, physical activity has been 
shown to reduce rumination, a negative thinking pattern commonly associated 
with depression and anxiety. By disrupting the cycle of rumination, exercise 
helps individuals focus on positive thoughts and engage more fully in life, further 
enhancing mental health [29].

3.2.3 Social interaction and support

Group-based physical activities, such as team sports or exercise classes, provide 
additional social benefits that further enhance mental health outcomes. Social 
interactions are crucial for mental well-being, as positive relationships are associated 
with lower levels of depression, anxiety, and stress. Group exercise provides opportu-
nities for individuals to connect with others, receive support, and experience a sense 
of belonging, all of which contribute to better mental health [22]. Social support is a 
key factor in improving emotional regulation and coping with stress, which further 
mediates the positive effects of physical activity on mental health.

3.3 Mediation through behavioral activation

Another psychological mechanism by which physical activity influences mental 
health is through behavioral activation. Behavioral activation is a therapeutic strategy 
used to treat depression, encouraging individuals to engage in rewarding and fulfill-
ing activities. Physical activity serves as an effective form of behavioral activation by 
promoting positive emotions, enhancing mood, and reducing feelings of sadness and 
isolation. The structured nature of exercise routines provides individuals with a sense 
of purpose and accomplishment, which is particularly beneficial for those struggling 
with depression and anxiety [30]. By increasing engagement in positive behaviors, 
physical activity helps break the cycle of negative thoughts and emotions, fostering a 
healthier mental state.

4.  Case studies and research evidence: Real-world examples

The impact of physical activity on sleep and mental health is not only a theoreti-
cal concept but has also been demonstrated in numerous real-world studies and case 
examples. In this section, we explore a variety of research studies and case studies to 
illustrate the practical application of the mediation mechanisms discussed earlier.
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4.1 Case study 1: Physical activity and mental health in clinical populations

One of the most well-known examples of the benefits of physical activity on 
mental health comes from clinical populations, particularly individuals suffering 
from depression and anxiety. Research has shown that physical activity can be as 
effective as pharmacotherapy for treating depression, with the added benefit of fewer 
side effects.

A study by Babyak et al. [2] investigated the long-term effects of exercise as a 
treatment for major depressive disorder (MDD). Participants in this randomized 
controlled trial were divided into three groups: an exercise group, a medication group 
(using antidepressants), and a combined exercise and medication group. The results 
showed that after 16 weeks, all groups experienced significant reductions in depres-
sive symptoms. However, the exercise group maintained its therapeutic benefits even 
after 10 months, suggesting that exercise could be a viable long-term strategy for 
managing depression without the need for medication [2].

Similarly, Blumenthal et al. [10] examined the combination of exercise and pharma-
cotherapy for treating MDD. The study revealed that patients who engaged in regular 
physical activity experienced improvements in both their physical health and their 
mental health, with many patients reporting improved sleep, reduced anxiety, and bet-
ter overall well-being. These findings underscore the importance of integrating physical 
activity into treatment plans for patients with depression and anxiety disorders.

4.2 Case study 2: Exercise and sleep in university students

University students often experience disrupted sleep patterns and increased 
mental health challenges due to academic stress, social pressures, and irregular sleep 
habits. A study by De Nys et al. [4] investigated the effects of physical activity on 
sleep quality in university students. The results showed that students who engaged 
in regular moderate to vigorous physical activity reported improved sleep quality, 
increased sleep duration, and a decrease in sleep latency compared to students who 
were sedentary.

The positive impact of physical activity on sleep also had indirect benefits for 
mental health. Students who reported better sleep were also less likely to experience 
symptoms of anxiety and depression. This finding highlights the potential of physi-
cal activity as a dual intervention for improving both sleep and mental health in this 
population. Additionally, group-based physical activities, such as intramural sports or 
fitness classes, were found to be particularly effective in improving social connections 
and reducing feelings of isolation, which are common contributors to poor mental 
health among students.

4.3 Case study 3: Physical activity and mental health in older adults

The benefits of physical activity for mental health and sleep are not limited to 
younger populations. In fact, older adults may experience even more significant 
improvements in both mental health and sleep as a result of regular physical activity. 
A study by Fank et al. [18] reviewed the impact of exercise on sleep in older adults. 
The review found that older adults who engaged in regular aerobic exercise experi-
enced better sleep quality, reduced symptoms of insomnia, and decreased daytime 
sleepiness. These improvements in sleep were accompanied by reductions in symp-
toms of anxiety and depression.
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In one specific case, an older adult woman with chronic insomnia and depression 
began participating in a community walking program. After three months of regular 
walking, her sleep quality improved, and her depressive symptoms significantly 
reduced. The improvements in sleep were not only beneficial for her mental health 
but also improved her cognitive function, allowing her to engage more fully in social 
and daily activities.

4.4  Research evidence: The role of physical activity in preventing mental  
health issues

In addition to case studies, research has consistently demonstrated the role of 
physical activity in preventing mental health disorders, particularly in populations 
at risk. A study by Singh et al. [12] reviewed the effectiveness of physical activity 
interventions in improving depression, anxiety, and distress. The research found 
that individuals who engaged in regular physical activity were significantly less likely 
to develop depression or anxiety disorders over time. Furthermore, interventions 
targeting both physical activity and sleep were found to be particularly effective in 
preventing the onset of these mental health conditions.

The research also highlighted that different types of physical activity—such as 
aerobic exercise, strength training, and mind–body exercises (e.g., yoga)—can have 
different effects on mental health. While aerobic exercises are effective in improving 
mood and reducing stress, strength training was shown to improve self-esteem and 
body image, which are key factors in managing depression and anxiety. Mind–body 
exercises, such as yoga, were particularly effective in reducing rumination and 
improving emotional regulation, both of which are associated with lower levels of 
anxiety and depression.

4.5 Research evidence: Group-based physical activities and social benefits

Another important factor in the relationship between physical activity, sleep, and 
mental health is the social support provided by group-based physical activities. Biddle 
and Asare [22] reviewed the mental health benefits of physical activity for children 
and adolescents, emphasizing that team sports and exercise classes promote not 
only physical health but also social well-being. Participating in group-based physical 
activities helps individuals develop social connections, reduce feelings of loneliness, 
and provide a sense of belonging—all of which are crucial for mental health.

A specific study by Biddle et al. [9] looked at the impact of group-based physical 
activity interventions on mental health in adolescents. The results indicated that 
adolescents who participated in group-based physical activities reported lower levels 
of depression, anxiety, and distress. These findings suggest that the social benefits of 
group-based exercise play a significant role in improving mental health outcomes, in 
addition to the direct benefits of physical activity on mood and well-being.

5.  Practical implications: Designing physical activity programs

Designing effective physical activity programs requires a clear understanding 
of the needs and goals of different populations, including those seeking improve-
ments in mental health, sleep, and overall well-being. The primary objective of these 
programs is to maximize the benefits of physical activity, not only for physical health 
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but also for mental health, including enhancing sleep quality and reducing symptoms 
of depression, anxiety, and stress.

In this section, we will outline key factors that should be considered when design-
ing physical activity programs and provide evidence from research that supports the 
implementation of these strategies.

5.1 Tailoring physical activity to specific populations

The design of physical activity programs should consider the specific needs, 
limitations, and goals of the target population. For instance, older adults, individuals 
with mental health disorders, and university students may have different physical 
activity needs and goals. Tailoring the intensity, frequency, and type of exercise to 
these populations is crucial for ensuring effectiveness.

5.1.1 Older adults

Programs designed for older adults should emphasize low-impact, moderate-
intensity exercises to reduce the risk of injury. Research shows that older adults 
can benefit significantly from walking programs, strength training, and flexibility 
exercises. A study by Fank et al. [18] demonstrated that moderate aerobic exercise 
improved sleep quality and reduced symptoms of anxiety and depression in older 
adults.

5.1.2 University students

University students often experience high levels of stress, sleep disturbances, and 
mental health challenges. A study by De Nys et al. [4] showed that physical activity 
programs targeting university students improved sleep patterns and reduced stress 
levels. Programs focusing on both aerobic and resistance training exercises can 
help improve mood and cognitive function. Incorporating group activities, such as 
intramural sports or fitness classes, also provides social benefits that enhance mental 
well-being.

5.1.3 Individuals with mental health disorders

For individuals experiencing mental health issues, such as depression and anxiety, 
physical activity programs can be an effective non-pharmacological intervention. A 
meta-analysis by Schuch et al. [23] found that exercise is as effective as psychotherapy 
and medication for improving symptoms of depression. Programs should focus on 
increasing physical activity levels gradually, incorporating activities that the individu-
als enjoy to ensure long-term adherence.

5.2 Program duration and frequency

The frequency, intensity, and duration of physical activity programs play 
a crucial role in determining their effectiveness. For sleep and mental health 
improvements, research suggests that moderate-intensity aerobic exercise is optimal. 
The American College of Sports Medicine (ACSM) recommends that individuals 
engage in at least 150 minutes of moderate-intensity exercise per week, spread across 
several days.



235

Physical Activity as a Mediator between Sleep, Mental Health, and Well-Being in Active Individuals
DOI: http://dx.doi.org/10.5772/intechopen.1009111

5.2.1 Duration

Programs should aim for at least 30 minutes per session for most individuals. For 
those with more severe mental health symptoms, shorter sessions of 10–15 minutes 
may be beneficial and easier to adhere to in the beginning. Over time, the duration 
and intensity of the exercises can be increased gradually to help individuals experi-
ence greater improvements.

5.2.2 Frequency

Physical activity should be performed 3–5 times per week for optimal effects on 
mental health and sleep quality. Consistency is key, as research shows that regular 
exercise can lead to significant long-term benefits. A study by Kredlow et al. [20] 
found that regular physical activity not only improved sleep quality but also helped 
reduce the occurrence of sleep disorders in adults.

5.3 Exercise types for mental health and sleep benefits

5.3.1 Aerobic exercise

Aerobic exercise, such as walking, jogging, cycling, or swimming, has been con-
sistently shown to improve both sleep and mental health. Studies show that aerobic 
exercise enhances sleep quality by regulating the sleep–wake cycle and increasing the 
amount of deep sleep. Additionally, it stimulates the release of endorphins, which 
help alleviate symptoms of anxiety and depression [27].

5.3.2 Resistance training

Incorporating resistance training exercises, such as weightlifting or bodyweight 
exercises, has been shown to improve self-esteem and reduce depressive symptoms. A 
study by Schuch et al. [23] emphasized that resistance training could be particularly 
effective in individuals with depression, enhancing mood and building muscle strength.

5.3.3 Mind-body exercises

Mind–body exercises such as yoga, Pilates, and tai chi can improve mental health 
and sleep through relaxation and stress reduction techniques. These exercises focus on 
breathing, flexibility, and mindfulness, which have been shown to reduce symptoms 
of anxiety and depression while enhancing sleep quality [24].

5.4 Group-based activities and social interaction

Group-based physical activities, such as team sports, fitness classes, or group 
walks, provide not only physical and mental health benefits but also social support, 
which plays a vital role in mental well-being. Participating in group-based activities 
helps reduce isolation, builds social networks, and enhances feelings of belonging and 
connectedness.

A study by Biddle & Asare [22] showed that adolescents who engaged in group-
based physical activities had lower levels of anxiety and depression, highlighting the 
importance of social interactions in mental health outcomes. Group-based activities 
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also improve adherence to exercise programs, as participants feel motivated by their 
peers and are more likely to remain engaged over time.

5.5 Barriers to exercise and strategies for overcoming them

While physical activity has significant benefits, several barriers may prevent 
individuals from engaging in regular exercise. Common barriers include lack of time, 
motivation, and access to facilities, as well as physical limitations due to age or injury. 
To overcome these barriers, it is important to incorporate strategies that make exer-
cise more accessible, enjoyable, and sustainable.

5.5.1 Motivational strategies

Goal-setting, social support, and positive reinforcement can help increase moti-
vation and adherence to physical activity programs. Encouraging individuals to set 
realistic, attainable goals and tracking progress can foster a sense of accomplishment 
and help maintain motivation [9].

5.5.2 Accessible exercise options

Programs should consider providing exercise options that are easily accessible, 
such as home-based workouts or outdoor activities, particularly for those with limited 
access to gyms or fitness centers. Simple exercises like walking or bodyweight exer-
cises can be done in a variety of settings and require minimal equipment.

5.5.3 Supportive environments

Creating supportive environments where exercise is encouraged and valued can 
help individuals stay committed to their physical activity goals. For example, promot-
ing physical activity within schools, workplaces, and communities can foster a culture 
of health and well-being that makes exercise a routine part of daily life.

6.  Challenges and barriers to implementation

While physical activity programs offer significant benefits for mental health and 
sleep quality, several barriers exist that may prevent their widespread implementa-
tion and participation. These barriers can be individual, environmental, or systemic 
in nature. Understanding and addressing these challenges is essential for promoting 
physical activity as a key strategy for improving mental and physical health.

6.1 Individual barriers to physical activity participation

Several factors at the individual level can prevent people from engaging in physical 
activity programs, even when they are aware of the benefits. These include:

6.1.1 Lack of motivation

Many individuals struggle to stay motivated to engage in regular exercise, especially 
when dealing with mental health challenges such as depression, anxiety, or stress. 
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Research shows that mental health issues can reduce the desire to engage in physical 
activity, creating a vicious cycle of inactivity and worsening mental health. Biddle and 
Asare [22] emphasized that effective interventions need to address intrinsic motiva-
tion by focusing on enjoyment, perceived competence, and autonomy. Similarly, 
Satariano and McAuley [31] found that addressing motivation in low-income popula-
tions, where barriers to exercise are heightened, is critical for program success.

6.1.2 Physical limitations

People with chronic conditions, disabilities, or age-related limitations may face 
difficulties in participating in certain forms of physical activity. Programs that are 
too demanding or not adaptable to an individual’s specific physical condition can 
discourage participation. Tailoring programs to the individual’s capabilities is crucial, 
as shown by Fank et al. [18], who noted that older adults with chronic illnesses benefit 
from low-impact, low-intensity exercises such as walking or tai chi. Additionally, 
Kredlow et al. [20] suggested that for individuals with sleep disorders or other health 
challenges, gradual and customized programs may be more successful.

6.1.3 Lack of time

Busy schedules, work commitments, and family responsibilities often lead to a 
lack of time for physical activity. This is especially true in populations like university 
students and working adults. Singh et al. [12] found that one of the main barriers to 
regular exercise in young adults was a perceived lack of time, which led to reduced 
participation in physical activity programs. Similarly, Penedo and Dahn [32] high-
lighted time constraints as a barrier in community-based programs, noting that 
shorter sessions or flexible times may help increase engagement.

6.2 Environmental barriers to physical activity

Environmental factors play a significant role in the accessibility of physical activity 
programs. Barriers at this level include:

6.2.1 Lack of access to facilities

In many communities, especially in lower-income areas, access to gyms, parks, 
and safe spaces for physical activity is limited. This can prevent people from engag-
ing in regular exercise. Barton and Pretty [24] found that the availability of green 
spaces and safe walking areas is positively correlated with increased physical activity 
and improved mental health outcomes. Same authors [24] suggested that creating 
community-based exercise programs in areas with limited access to formal facilities 
could help overcome this barrier.

6.2.2 Socioeconomic barriers

Financial constraints may prevent people from participating in physical activity pro-
grams, particularly those that require paid memberships or access to specialized facili-
ties. Offering low-cost or free exercise programs is essential to overcome this barrier. 
Programs that are community-based and utilize outdoor spaces can reduce financial 
barriers while increasing accessibility. According to Satariano and McAuley [31], older 
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adults, particularly those from lower-income backgrounds, face significant barriers to 
physical activity, and community-based outreach programs that utilize public spaces or 
provide free access can help increase participation.

6.2.3 Climate and weather

Weather conditions, especially in regions with extreme temperatures, can discour-
age outdoor exercise. Programs that are adaptable to indoor spaces or can be done 
at home (e.g., virtual fitness classes and home workout routines) may help mitigate 
the impact of poor weather on exercise habits. Hirshkowitz et al. [17] discussed the 
importance of creating flexible exercise programs that can be done in various settings, 
considering environmental constraints. Similarly, Tcymbal et al. [33] noted that the 
built environment plays a key role in encouraging or limiting physical activity. Their 
systematic review highlighted the importance of urban planning that takes sex and 
gender into account, emphasizing that accessible and safe spaces for exercise are cru-
cial for increasing physical activity levels. They suggested that urban environments 
should be designed to facilitate year-round access to physical activity opportunities 
for all individuals, especially in underserved areas.

6.3 Systemic barriers to implementation

At the systemic level, there are several structural challenges that can hinder the 
widespread implementation of physical activity programs:

6.3.1 Insufficient support from health systems

Health systems often focus more on treatment rather than prevention. Integrating 
physical activity into healthcare routines as a preventive measure is a challenge. As 
noted by Merlo and Vela [5], integrating physical activity programs into public health 
initiatives and healthcare services is essential for achieving population-wide improve-
ments in mental health and sleep. Mammen and Faulkner [34] further emphasized 
the need for healthcare professionals to be better trained in promoting physical activ-
ity as part of a holistic approach to health, particularly given its significant benefits 
for mental health and overall well-being.

6.3.2 Lack of training for healthcare providers

Healthcare providers are often not trained to recommend or incorporate physi-
cal activity into their treatment plans. According to Schuch et al. [23], mental 
health professionals may not always be aware of the strong evidence supporting 
the benefits of physical activity for mental health, leading to missed opportunities 
for intervention. Brosse et al. [1] also found that while physical activity has mental 
health benefits, it is often underutilized due to a lack of healthcare provider train-
ing in this area.

6.3.3 Policy and infrastructure gaps

In many countries, public policies do not prioritize physical activity programs or 
infrastructure that supports exercise. For instance, urban planning may not include 
enough pedestrian-friendly streets, parks, or recreational facilities. Policymakers 
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should focus on creating environments that encourage physical activity, such as safe 
walking paths, recreational centers, and integrated transport systems. Lee et al. [35] 
found that public health policies significantly influence the effectiveness of physical 
activity interventions, with well-designed policies helping to increase participation 
and adherence to exercise programs.

6.4 Strategies to overcome barriers

6.4.1 Increasing awareness and education

One of the most effective ways to overcome barriers to physical activity is through 
education and awareness campaigns. Informing individuals about the mental health 
and sleep benefits of physical activity can motivate them to get started and stay 
engaged. Public health campaigns should be designed to target both the general public 
and healthcare professionals. Marquez et al. [36] found that awareness campaigns 
focused on the long-term health benefits of physical activity helped increase partici-
pation rates in community-based programs.

6.4.2 Tailoring programs to individual needs

Personalized physical activity programs are more likely to succeed in helping 
individuals overcome barriers. This includes offering programs of varying intensi-
ties and durations, providing exercise options that suit individuals’ health status, 
and incorporating activities that people enjoy. Programs should focus on building 
confidence and self-efficacy, which are key to long-term adherence. Wegner et al. 
[37] showed that personalized programs that take into account individual preferences 
and limitations are more likely to result in lasting behavioral change, especially in the 
context of exercise for anxiety and depression disorders.

6.4.3 Promoting social support

Social support is a critical factor in the success of physical activity programs. 
Group-based programs, such as community walking groups, fitness classes, 
or team sports, can provide social interaction, accountability, and motivation. 
Encouraging family and friends to participate in exercise programs together 
can also increase adherence. Trost et al. [38] found that social support played a 
significant role in increasing exercise participation among older adults. Bidzan-
Bluma and Lipowska [39] further highlighted the importance of social networks 
in motivating people to continue exercising, especially in rural and underserved 
communities.

6.4.4 Policy changes and infrastructure development

Governments and organizations must prioritize the development of infra-
structure that supports physical activity, such as building parks, bike lanes, and 
accessible public spaces. Public health policies should encourage exercise as part of 
healthcare prevention strategies and provide funding for community-based physi-
cal activity programs. Trost et al. [38] emphasized the need for government-led 
initiatives to improve access to physical activity resources, especially for vulner-
able populations.
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7.  Future research directions

Despite the growing body of evidence highlighting the positive effects of physical 
activity on mental health and sleep, several gaps remain in our understanding of the 
mechanisms through which exercise influences well-being. Future research in this 
area should address these gaps by exploring several key areas:

7.1 Personalized exercise interventions

There is increasing recognition of the need for personalized exercise regimens 
that cater to the individual’s physical health, sleep patterns, and mental health status. 
While standard recommendations such as moderate-intensity aerobic exercise are 
beneficial for many, future research should focus on developing customized interven-
tions that consider the unique physical, psychological, and environmental factors 
affecting individuals. This could include integrating individual preferences, baseline 
mental health status, and barriers such as physical limitations or environmental 
factors into exercise plans. Personalized interventions could improve adherence and 
enhance long-term benefits, as research suggests that individualized programs are 
more likely to lead to sustained behavioral change [24].

7.2 Longitudinal studies on long-term benefits

Many existing studies have focused on short-term interventions and cross-
sectional data. To fully understand the lasting effects of exercise on sleep and mental 
health, more longitudinal studies are required. These studies could track individuals 
over several years to evaluate whether the benefits of physical activity persist or even 
increase over time, and how they influence the long-term trajectory of mental health 
conditions such as depression and anxiety. Long-term research would also help clarify 
whether regular exercise can serve as a preventive tool, particularly in vulnerable 
populations [12, 23].

7.3 Exploring under-studied populations

While the effects of physical activity on sleep and mental health have been 
widely studied in the general population, research on specific groups such as older 
adults, individuals with chronic illnesses, and high-risk populations (e.g., people 
experiencing homelessness or those from low-income backgrounds) remains 
underexplored. These groups may face additional barriers to engaging in physi-
cal activity, and understanding how exercise can be tailored to meet their unique 
needs is essential. Recent research emphasizes the role of community-based 
programs in addressing these barriers and promoting exercise among underserved 
populations [34].

7.4 Mechanisms of action

Future studies should delve deeper into the specific mechanisms through which 
physical activity affects sleep and mental health. While there is evidence that physical 
activity can regulate neurotransmitters such as serotonin and dopamine, as well as 
cortisol levels, much remains unknown about the precise physiological and neurobio-
logical pathways involved. For example, future studies could investigate the role of 
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neuroplasticity and brain-derived neurotrophic factors (BDNF) in exercise-induced 
improvements in mental health and cognitive function [23]. Moreover, understand-
ing the relationship between exercise, sleep quality, and inflammation could provide 
further insights into how exercise mitigates mental health conditions.

7.5 Technology and exercise monitoring

With advancements in technology, wearable devices and mobile apps are becom-
ing valuable tools for monitoring physical activity and its effects on mental health. 
Future research should explore how these technologies can be integrated into exercise 
interventions to track progress, provide real-time feedback, and enhance motivation. 
Additionally, the use of virtual exercise programs could be explored, particularly in 
the context of reaching populations that face challenges such as geographical isolation 
or physical limitations. Virtual fitness classes or exercise apps could offer a flexible 
and accessible means of engaging in physical activity for individuals who are unable 
to attend in-person programs due to various barriers [38].

7.6 Global and cultural perspectives

Exercise and its benefits on mental health and sleep may be experienced dif-
ferently across cultures and regions. Future research should examine how cultural 
factors influence the effectiveness of exercise interventions. For instance, while 
exercise is widely promoted in many Western countries, cultural differences in 
attitudes toward physical activity may affect participation rates and outcomes. 
Studies could explore the cultural determinants of exercise behaviors, identifying 
culturally appropriate strategies for engaging populations in different parts of the 
world. Additionally, research is needed to understand how environmental factors, 
such as air pollution or access to green spaces, interact with physical activity to affect 
mental health outcomes [24, 39].

7.7 Policy and environmental changes

While much attention has been focused on individual-level interventions, sys-
temic and environmental changes are essential for creating an environment that 
supports physical activity. Research into public health policies that promote physical 
activity in urban planning, workplace settings, and educational institutions will 
help develop effective strategies for increasing participation in exercise programs. 
Investigating the role of government policy, particularly in addressing socioeconomic 
barriers, will be key to promoting physical activity as a mainstream preventive health 
measure [31].

8.  Conclusion: Bringing it all together

The relationship between physical activity, sleep quality, and mental health is 
intricate and multifaceted. As evidence continues to mount, it is clear that physical 
activity serves as a powerful tool for improving both mental health and sleep quality, 
contributing significantly to overall well-being. Regular exercise has been shown 
to reduce symptoms of anxiety, depression, and stress, while also regulating sleep 
patterns, improving sleep quality, and reducing sleep disturbances. These effects are 
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achieved through complex physiological and neurobiological mechanisms that involve 
neurotransmitter regulation, hormonal balance, and improved cognitive function.

However, while physical activity has clear benefits, there remains a need for 
more personalized interventions. Future research must explore the effectiveness 
of individualized exercise programs that account for physical, psychological, and 
social factors. This would ensure that exercise interventions can be tailored to meet 
the specific needs of diverse populations, including vulnerable groups such as older 
adults, those with chronic illnesses, and individuals from lower socioeconomic 
backgrounds. Moreover, there is a call for longitudinal studies to better understand 
the long-term effects of physical activity on mental health and sleep. These stud-
ies will provide valuable insights into how regular exercise can act as a preventive 
measure, not only improving quality of life but potentially reducing the incidence of 
mental health disorders.

Social support also plays a critical role in promoting and sustaining physical 
activity. Programs that foster community engagement and provide social networks 
are more likely to succeed, particularly for individuals who face barriers to exercise 
such as limited resources, physical limitations, or geographical isolation. Additionally, 
integrating technology, such as wearable devices and mobile health apps, can further 
enhance adherence and motivation to exercise. These tools can help track progress, 
offer real-time feedback, and provide personalized recommendations, making physi-
cal activity more accessible and engaging.

Public health policies and environmental changes are essential for creating 
a broader culture of physical activity. Government-led initiatives that focus on 
improving access to safe exercise spaces, creating supportive urban environments, 
and addressing socioeconomic barriers will be key to increasing participation rates. 
Research into the role of public health policies in promoting physical activity should 
be prioritized, particularly to support underserved communities that face additional 
challenges in accessing exercise resources.

In conclusion, while progress has been made in understanding the benefits of 
physical activity on sleep and mental health, future research is crucial in filling the 
gaps that remain. Personalized interventions, long-term studies, and a focus on 
underserved populations are necessary steps to maximize the positive impact of 
physical activity on well-being. By fostering a multidisciplinary approach that incor-
porates individual, social, and policy-level interventions, we can enhance the reach 
and effectiveness of exercise as a tool for improving mental health and sleep outcomes 
worldwide.
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