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IntechOpen Book Series  

Public Health
Volume 11

Aims and Scope of the Series
Public health is what we as a society do collectively to contribute to and ensure the 
health and social conditions for the enjoyment of health as a resource for life. It 
can also be defined as science and research that promotes health, prevents disease, 
and improves populations’ well-being and quality of life. Its objective is to know 
the risk factors that determine and condition the populations’ health levels at 
present. At the end of the 20th century and the beginning of the 21st century, it is 
unjustifiable and regrettable that morbimortality according to age plays a leading 
role when the causes are mostly well known and therefore preventable, such as 
obesity, AIDS, cirrhosis, diabetes mellitus, addictions and cancer associated with 
the consumption of tobacco and alcohol, etc. In short, public health is science 
based on epidemiology and biostatistics, and currently, new technologies and 
artificial intelligence must be incorporated to identify patterns and trends in what 
we do collectively as a society to ensure living conditions and prevent risk factors 
that affect individual and population health. For all these reasons, it is essential 
to scientifically investigate and act on the determinants that impede the well-be-
ing and quality of life related to the health of people, patients, and populations 
in general, given that to control the determinants of diseases, it is important to 
control the environment and genetics. Consequently, the current fight for public 
health must prioritize the control of the environment, such as atmospheric and 
biological pollution and environmental and social biodiversity, promoting the sen-
sitivity and training of society and its individuals by empowering them to make 
free and appropriate decisions about these aspects to lead healthy lifestyles based 
on motivation and responsibility in the face of the challenges they cope with from 
an individual point of view, such as dealing with the addictions that exist in today’s 
complex world. Public health also requires an ethical vision and incorporates strat-
egies to reduce social inequality.





Meet the Series Editor

José Antonio Mirón Canelo is a physician, doctor, and professor of 
Preventive Medicine and Public Health at the Faculty of Medicine 
and Dentistry of the University of Salamanca with over 30 years 
of experience. He is the director of the USAL’s Expert Degree in 
Health Management, currently in its 13th edition. Prof. Mirón 
Canelo directs a research group at the Research Institute of Bio-
medical Sciences (IBSAL) of the University of Salamanca focused 

on addressing the challenges and care needs of vulnerable people and patients such 
as the elderly with multiple pathologies and people with disabilities and dependence. 
As a teacher, he has been recognized for excellence in teaching three times in a peri-
od of five years.





Luis Branquinho holds a Ph.D. in Sports Science from the Univer-
sity of Beira Interior, earning the highest final grade, “Approved 
with Distinction”. He currently has over 100 scientific publica-
tions, including articles, books, and book chapters, in Sports 
Science, and his area of specialization is sports training. He is an 
editor and reviewer for some of the most prestigious internation-
al journals in Sports Science, and he has also received a research 

grant and won two awards for his doctoral thesis research project. He was a profes-
sor at the Higher Institute of Educational Sciences of the Douro and is currently an 
Adjunct Professor at the Polytechnic Institute of Portalegre, where he also coordinates 
the management hub of the Life Quality Research Center (LQRC-CIEQV). He is also 
currently a technical and scientific consultant for São Paulo FC, Brazil.

Nelson Valente holds a Ph.D. in Physiology from the University of 
Extremadura, Spain (2013), achieving the highest distinction, “So-
bresaliente”, and the title of “Doctor Europeo”. His academic degree 
is recognized in Portugal as a Doctor of Human Motricity from 
the University of Évora. His research interests lie in Exercise and 
Health. He also specialized in Sports Training for Football with the 
UEFA Advanced Level III certification. Currently, he is an adjunct 

professor and coordinator of the CTeSP in Sport and Activities at the Higher School of 
Biosciences of Elvas - Polytechnic Institute of Portalegre. 

José Eduardo Teixeira holds a degree in Cardiopneumology from 
the Polytechnic Institute of Castelo Branco and another in Sports 
from the Polytechnic Institute of Bragança. He completed a mas-
ter’s in Exercise and Health and a Ph.D. in Sports Sciences with a 
thesis on training load variations in sub-elite youth football players 
at the University of Trás-os-Montes and Alto Douro. His academic 
path includes publications in performance analysis, exercise phys-

iology, and sports medicine. He teaches at several institutions, including the Poly-
technic Institutes of Guarda and Cávado e Ave. Professionally, he has coached youth, 
women’s, and senior football. 

Pedro Forte completed his Ph.D. in Sports Sciences in 2018 at the 
University of Beira Interior, his Master’s degree in Exercise and 
Health in 2014 at the Polytechnic Institute of Bragança, and his 
Bachelor’s degree in Sports in 2012 at the Polytechnic Institute of 
Bragança. He has been attending a Ph.D. program in Biomechanics 
and Bioengineering Applied to Health at the University of Alcalá 
since March 5, 2024. He worked as a Football and Basketball Coach. 

Associate Professor at the Higher Institute of Educational Sciences of Douro, Invited 
Adjunct Teacher at the Polytechnic Institute of Bragança School of Education, and 
Coordinating Researcher at CI-ISCE. He has published more than 200 works. He is 
affiliated with the Research Center for Active Living and Wellbeing (Livewell). 

Meet the Volume Editors



Professor Ricardo Ferraz is an Associate Professor at the Depart-
ment of Sport Sciences at the University of Beira Interior. He 
graduated in Sport and Physical Education from the University 
of Porto. He was awarded a grant from the Science and Tech-
nology Foundation and completed his Ph.D. in Sport Sciences at 
the University of Beira Interior. He is an effective member of the 
Research Centre in Sports, Health, and Human Development. Over 

the years, he has produced numerous scientific works, including books, articles in 
WoS-indexed journals, and other international peer-reviewed publications, as well as 
conference proceedings. The impact of his research has been recognized through in-
vitations to give oral presentations at national and international conferences, serving 
as a peer reviewer for high-ranking journals, and supervising doctoral, master’s, and 
bachelor’s students. 



Preface XIII 

Section 1 
Determinants of Sedentary Behaviour across Contexts 1 

Chapter 1 3 
Intersectoral Approaches to Reducing Sedentarism in Children and 
Adolescents: A Multidimensional Intervention Model 
by Luís Branquinho, Pedro Forte, Nelson Valente, Elias de França, Tiago Venâncio, 
Ronaldo Thomatieli dos Santos, José E. Teixeira and Ricardo Ferraz 

Chapter 2 25 
Socio-Cultural Correlates of Physical Activity and Sedentary   
Behaviour in the Gulf Cooperation Council (GCC) through the   
Theory of Planned Behaviour 
by Thamra Al Ghafri, Saud Al Harthi, Samia Al Harasi and Mary McCallum 

Chapter 3 49 
Exploring Determinants and Factors Associated with Problematic 
Smartphone Use among Youth 
by Roseane de Fátima Guimarães, Bruno Pedrini de Almeida 
and Michael Pereira da Silva 

Section 2 
Health, Psychological and Life-Course Consequences of Sedentarism 71 

Chapter 4 73 
Physical Activity, Physical Fitness and Mental Health 
by Minseon Park 

Chapter 5 85 
Emotional Intelligence and Ageing in a Sedentary World: Impacts on 
Quality of Life 
by Adiele Dube, Brandon S. Shaw, Morgan P. Gundani, Musa L. Mathunjwa 
and Ina Shaw 

Contents 



Chapter 6 109 
Causal Structure of Healthy Longevity by Sedentary Behaviors in Elderly 
Residents in Japan 
by Tanji Hoshi, Naoko Nakayama and Miki Kubo 

IIX 



Preface 

Sedentary lifestyle has emerged as one of the most significant public health and societal 
challenges of the twenty-first century. Advances in technology, urbanization, digital 
connectivity, and demographic transitions have transformed the way people live, learn, 
work, and age. While these developments have improved many aspects of daily life, they 
have also contributed to prolonged sitting, reduced movement, and increasingly inactive 
routines across all age groups. The consequences extend beyond physical health, influenc-
ing mental well-being, social functioning, productivity, and long-term quality of life. 
Addressing sedentary behavior, therefore, requires a comprehensive understanding of 
its determinants, mechanisms, and outcomes within a multidisciplinary and life-course 
framework. 

This edited volume brings together contributions from diverse disciplines to examine 
sedentary lifestyles as complex and multifaceted phenomena shaped by behavioral, social, 
cultural, psychological, and structural factors. The chapters collectively aim to move 
beyond reductionist perspectives that focus solely on individual responsibility, highlight-
ing instead the broader ecological contexts in which sedentary patterns emerge and 
persist. By integrating evidence across populations and settings, the book seeks to provide 
a coherent framework to inform research, practice, and policy aimed at promoting more 
active and healthier societies. 

The volume is organized into two thematic sections that reflect the progression from 
determinants to consequences. 

Section I, “Determinants of Sedentary Behaviour across Contexts”, examines the envi-
ronmental, socio-cultural, and behavioral factors that shape sedentary patterns across 
different populations and settings. The opening chapter, “Intersectoral Approaches to 
Reducing Sedentarism in Children and Adolescents: A Multidimensional Intervention 
Model”, conceptualizes youth sedentarism as the result of interactions across the individ-
ual, family, school, community, and policy levels, and proposes an integrated framework 
for coordinated action across sectors. This system’s perspective establishes the conceptual 
foundation for the volume. The following chapter, “Socio-Cultural Correlates of Physical 
Activity and Sedentary Behaviour in the Gulf Cooperation Council (GCC) through the 
Theory of Planned Behaviour”, explores how cultural norms, gender roles, environmental 
constraints, and social expectations influence physical activity and sedentary behavior, 
and emphasizes the need for culturally tailored interventions. The section concludes 
with “Exploring Determinants and Factors Associated with Problematic Smartphone Use 
among Youth”, which addresses the growing role of digital technologies as behavioral driv-
ers of sedentary lifestyles and examines their psychosocial, sleep-related, and academic 
implications for young populations. 

Section II, “Health, Psychological and Life-Course Consequences of Sedentarism”, focuses 
on the mental, emotional, and long-term health consequences of sedentary lifestyles. 
The chapter “Physical Activity, Physical Fitness and Mental Health” reviews the relation-
ships between movement, neurobiological mechanisms, and psychological outcomes, 
highlighting the protective role of physical activity in the prevention and management 



of depression and anxiety. This is followed by “Emotional Intelligence and Ageing in a 
Sedentary World: Impacts on Quality of Life”, which examines emotional intelligence as a 
key psychosocial resource that can enhance resilience, social engagement, and well-being 
among older adults in increasingly sedentary environments. The final chapter, “Causal 
Structure of Healthy Longevity by Sedentary Behaviors in Elderly Residents in Japan”, 
presents longitudinal evidence on the complex relationships among socioeconomic condi-
tions, lifestyle factors, functional capacity, and sedentary behavior in predicting survival 
and healthy longevity. 

Together, the contributions in this volume portray sedentary lifestyle as a multidi-
mensional phenomenon embedded in contemporary social change, technological 
environments, and demographic ageing. A common theme across chapters is the need 
for integrated responses that combine behavioral strategies, supportive environments, 
cultural sensitivity, and intersectoral policies. Reducing sedentary behavior is not only 
about increasing physical activity but also about creating conditions that enable active 
living throughout the life course. 

The editor wishes to express sincere gratitude to all contributing authors for their 
expertise, commitment, and collaboration throughout the development of this volume. 
Appreciation is also extended to the reviewers and the IntechOpen editorial team for their 
professional support and guidance during the publication process. 

It is hoped that this book will serve as a valuable resource for researchers, health profes-
sionals, educators, and policymakers seeking an interdisciplinary understanding of 
sedentary behavior and its broader implications. By advancing knowledge on its determi-
nants and consequences, this volume aims to contribute to the development of effective 
strategies that support healthier, more active, and more resilient populations. 

Luís Branquinho and Nelson Valente 
Elvas Higher School of Biosciences, 

 Polytechnic University of Portalegre, 
 Portalegre, Portugal 

Pedro Forte 
Department of Sports, 

 Higher Institute of Educational Sciences of the Douro, 
Penafiel, Portugal 

José E. Teixeira 
Sport Department, 
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Guarda, Portugal 
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Chapter 1

Intersectoral Approaches 
to Reducing Sedentarism in 
Children and Adolescents: A 
Multidimensional Intervention 
Model
Luís Branquinho, Pedro Forte, Nelson Valente, Elias de França, 
Tiago Venâncio, Ronaldo Thomatieli dos Santos, José E. Teixeira 
and Ricardo Ferraz

Abstract

Children and adolescents sedentary lifestyles constitute one of the main threats to 
the healthy development of younger generations. This chapter critically analyzes the 
determinants and consequences of sedentary lifestyles in children and adolescents, 
highlighting the physical, cognitive, emotional, social, and economic impacts, with 
particular attention to trends observed after 2020. The COVID-19 pandemic acted as 
a catalyst for inactivity, reinforcing the digitalization of leisure habits and drastically 
reducing the opportunities for physical activity. However, the problem transcends 
the individual sphere and must be understood as a multidimensional phenomenon, 
shaped by family, school, community, technological, and political factors. To respond 
to this complexity, a multidimensional intervention model is proposed, integrating 
school, family, community, technology, and public policies, highlighting the need 
for interdisciplinary collaboration. The analysis highlights that isolated strategies are 
insufficient: only an integrated and sustainable response, supported by intersectoral 
policies, can transform the so-called “inactive generation” into a generation on 
the move. It is concluded that children and adolescents sedentary lifestyles should 
be viewed not only as a public health issue, but also as a social justice challenge, 
requiring the construction of environments that recognize physical activity as a 
fundamental right of childhood and adolescence.

Keywords: sedentary, children, adolescents, health, physical, activity

1. �Introduction

The phenomenon of children and adolescents sedentary behavior has emerged
in recent decades as one of the most serious public health and human development 
3
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problems [1, 2]. Until the beginning of the twenty-first century, the focus of policy 
and research was primarily on promoting physical activity, the growing consolidation 
of sedentary behaviors, usually defined as activities performed in a sitting, reclining, 
or lying position, with low-energy expenditure, has introduced a new layer of com-
plexity to the academic and policy debate [3].

In this regard, the literature clearly distinguishes between sedentarism and physi-
cal inactivity. While physical inactivity refers to failure to meet the minimum recom-
mendations for moderate to vigorous physical activity, sedentarism can coexist even 
among physically active individuals. Thus, it is possible for children and adolescents 
to meet the daily recommendation of 60 minutes of physical activity but still accu-
mulate more than 8 hours of sedentary activities, with negative health consequences 
[4]. The clarification of this distinction was consolidated by the Sedentary Behavior 
Research Network (SBRN), through the consensus led by Tremblay et al. [3], which 
has become an essential reference in the field.

The impact of a sedentary lifestyle on children and adolescents is not only physi-
cal. It is a multidimensional phenomenon, with cognitive, emotional, social, and 
economic repercussions [5]. Childhood and adolescence are a critical phase of human 
development, during which habits are formed and tend to become ingrained through-
out life [6]. The prevalence of sedentary patterns among children and adolescents 
compromises not only their immediate health but also projects risks into adulthood, 
including a greater predisposition to cardiovascular and metabolic diseases, and 
mental health problems [7].

The COVID-19 pandemic posed a real challenge to this issue. Confinement 
measures, the transition to remote learning, and the accelerated digitalization of 
leisure activities have substantially increased screen time and reduced opportunities 
for physical activity [8]. International studies published after 2020 demonstrated 
average increases of more than 2 hours per day in sedentary time among children and 
adolescents, even after the return to in-person schools [9–12]. More than a transitory 
phenomenon, the pandemic solidified new habits that persist in the post-pandemic 
period, revealing the urgent need to rethink intervention strategies.

The debate about sedentary behavior in children and adolescents cannot be 
reduced simply to counting hours spent in front of screens. It is necessary to under-
stand the complexity of the contexts that shape this behavior: family structure, school 
environment, community opportunities, the configuration of urban spaces, and the 
influence of digital cultures [13, 14]. Sedentary behavior is typically defined as time 
spent in activities in a sitting or lying position, during which there is low energy 
expenditure, generally below 1.5 MET (metabolic equivalent of the task) [3].

Despite the abundance of research published in the recent decades, the literature 
remains fragmented into disciplinary silos. Studies in health, education, psychology, 
and urban planning tend to analyze individual aspects of the problem in isolation, 
which limits the development of effective responses. This fragmentation has been 
criticized by several authors [15, 16], who argue for the need for interdisciplinary 
approaches capable of integrating different areas of knowledge and social sectors.

This chapter aims to bring together these fragmented perspectives, weaving them 
into a coherent framework that makes sense of the phenomenon from an integrated 
perspective. First, it critically analyzes the determinants and consequences of chil-
dren and adolescent’s sedentary lifestyle considering the most recent evidence. Then, 
it proposes a multidimensional model that integrates school, family, community, pub-
lic policies, and technology, highlighting the need for interdisciplinary collaboration. 
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Finally, it presents conclusions and recommendations aimed not only at reducing 
sedentary lifestyles but also at promoting structural and sustainable change, capable 
of transforming the so-called “inactive generation” into a generation on the move.

2. �Determinants of children and adolescent’s sedentary lifestyle

Children and adolescents sedentary lifestyle is a complex phenomenon, resulting 
from the interaction of multiple individuals, family, school, community, environ-
mental, and sociocultural factors [17, 18]. Understanding such complexity requires 
an ecological approach, such as that proposed by Bronfenbrenner, which allows us to 
analyze the human development from different levels of influence [19–21]. By adopt-
ing this perspective, it is possible to understand that sedentary lifestyle is not simply 
an individual choice, but a network of conditioning determinants and consequences 
that structure the daily lives of children and adolescents and this network forms the 
foundation of our Multidimensional Intervention Model.

2.1 Individual determinants

Among individual determinants, psychological and emotional factors play a 
central and multifaceted role in the emergence and consolidation of sedentary 
behaviors among children and adolescents. The COVID-19 pandemic created a 
context of heightened psychological vulnerability, marked by increased levels of 
anxiety, stress, and depressive symptoms, which have been strongly associated with 
changes in coping strategies and motivational patterns in children and adolescents. 
According to contemporary emotion-regulation frameworks, children and adoles-
cents tend to rely on low-effort, easily accessible strategies to mitigate the negative 
effects. Consequently, sedentary leisure activities—such as passive screen use, social 
media browsing, and digital gaming, became prominent tools for emotional regula-
tion during this period [22]. This reliance on digitally mediated coping mechanisms 
contributed to the early establishment of sedentary habits.

The transition to remote learning further intensified these patterns by substan-
tially increasing daily screen exposure and reducing opportunities for spontaneous 
physical activity. Studies conducted after 2020 indicate that children and adolescents 
increased their overall screen time by an average of 2 to 3 hours per day relative to the 
pre-pandemic period, with approximately 40–50% of this increase directly attribut-
able to online educational demands [23, 24]. However, the persistence of elevated 
screen use following the reopening of schools demonstrates that new behavioral 
routines were established rather than temporarily adopted. This aligns with habit-
formation theory, which suggests that repetitive behaviors under stable contexts can 
consolidate into enduring patterns of action, particularly when they provide immedi-
ate psychological reward [25, 26].

Another essential determinant is motor self-efficacy, grounded in Social Cognitive 
Theory. Children and adolescents who perceive themselves as having low physical 
competence or who have experienced repeated discomfort or failure in physical activ-
ity environments are more likely to avoid participation in active behaviors, thereby 
reinforcing sedentary tendencies [7]. The perception of lower competence compared 
to peers in sports participation may lead many adolescents to retreat into sedentary 
activities, such as video gaming or consuming digital content.

5
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2.2 Family determinants

The role of family shaping lifestyle habits is widely documented. Children of 
physically active parents are almost twice as likely to meet the WHO recommen-
dations for daily physical activity [27]. However, recent studies show that only a 
minority of families establish clear rules regarding screen time or promote active 
family routines [28, 29]. Socioeconomic conditions introduce significant inequalities. 
Families in vulnerable contexts face multiple barriers: lack of adequate play spaces, 
insecure neighborhoods, financial difficulties in paying for extracurricular activities, 
and long work hours that limit parental supervision [7]. Consequently, a sedentary 
lifestyle cannot be seen solely as a failure of individual choice, but also as a reflec-
tion of inequalities that shape opportunities for physical activity and leisure. These 
inequalities are embedded in broader social systems such as urban planning, educa-
tion, labor policies, and income distribution that systematically privilege some groups 
while constraining others. Access to safe environments, quality public spaces, and 
affordable sports and recreational programs often depend on socioeconomic status, 
reinforcing cycles of inactivity and exclusion.

Furthermore, the pandemic has amplified the role of the family in regulating 
sedentary behavior. In many cases, the parental burden associated with teleworking 
has led to increased permissiveness regarding children’s screen time [30]. The lack 
of strategies for balancing work and family responsibilities has made digital time a 
“convenient substitute” for the lack of active leisure alternatives.

2.3 School determinants

The school environment is, paradoxically, one of the contexts that contributes 
most to sedentary lifestyles. Data from the OECD reveal that adolescents spend, on 
average, seven hours a day in sedentary school activities [31]. Lecture-centered peda-
gogy, combined with long classroom hours and limited active breaks, perpetuates 
the problem, whereas Physical Education remains frequently marginalized in school 
curricula [32]. In many industrialized countries, it is treated as a secondary subject, 
with insufficient instructional time and limited resources [7]. International studies 
show that schools that implemented active break programs and physical activity-
based pedagogy reduced students’ daily sedentary time by up to 65 minutes, without 
compromising academic performance [33]. It is also important to emphasize that 
social inequalities are reflected in the school environment. In more disadvantaged 
contexts, schools tend to have fewer resources, spaces, and equipment to promote 
physical activity, which exacerbates exclusion [34] and increases sedentary behaviors 
during school time.

2.4 Community and environmental determinants

Community and urban environments exert a decisive influence on sedentary 
behavior, not only through the physical availability of infrastructure but also through 
the social and interpretive processes that shape children and adolescents oppor-
tunities for physical activity. Well-designed neighborhoods with accessible parks, 
bike paths, green areas, and recreational facilities are consistently associated with 
higher levels of physical activity among children and adolescents [13, 35]. However, 
grounded theories such as those proposed by Buckley and Waring [36] highlight 
that environmental affordances do not operate in isolation; rather, they are filtered 
6
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through parental perceptions, norms, and risk assessments. Parents function as 
gatekeepers, shaping children’s mobility and autonomy by deciding whether, when, 
and under what conditions community spaces may be used. This aligns with the 
broader ecological frameworks [37, 38], which emphasize that physical opportunity 
and social permission must interact to produce active behavior. Empirical evidence 
reinforces that parental concerns related to safety, traffic, neighborhood cohesion, 
and supervision strongly influence children’s access to outdoor environments [39, 40]. 
Consequently, even in areas equipped with high-quality facilities, environments 
perceived as unsafe, socially fragmented, or insufficiently supervised often discour-
age children’s independent use of community spaces, reinforcing sedentary patterns 
despite favorable urban design [40–43]. In this sense, the community environment 
and parental involvement constitute an interdependent determinant, requiring align-
ment between structural conditions and supportive parental gatekeeping to facilitate 
active lifestyles.

2.5 Sociocultural determinants

Cultural transformations linked to digital technology have profoundly altered pat-
terns of leisure and sociability. Social media, streaming platforms, and online video 
games have become central to children and adolescents daily lives, often replacing 
in-person interaction practices [44].

A previous report revealed that 80% of adolescents spend more than 3 hours a day 
on social media, with a direct impact on physical activity levels [45]. However, there 
are also positive impacts such as dance challenges and digital exercise programs show 
that digital technology can also stimulate physical activity.

Gender and socioeconomic status interact with these dynamics [46, 47]. Boys 
tend to accumulate sedentary habits through video games, while girls do so through 
social media interactions and prolonged study [48]. Children and adolescents from 
higher-income families generally access structured sports programs and active 
technologies that promote the physical activity. In contrast, those from lower-income 
families often face limited recreational options and fewer safe outdoor spaces, making 
home-based screen activities such as television, social media, and digital gaming the 
most accessible form of leisure [7, 49]. As a result, they engage proportionally more 
in sedentary screen time, reflecting socioeconomic constraints rather than prefer-
ence. Thus, a sedentary lifestyle must also be understood as a reflection of changing 
cultural practices, which cannot be analyzed solely through a single disciplinary lens, 
but must also be approached from sociological and anthropological perspectives.

In summary, the five levels of determinants (i.e., individual, family, school, 
community, and sociocultural) form an interconnected system that shapes children 
and adolescents sedentary behavior through complex interactions between psycho-
logical, environmental, and structural factors. Individual traits such as emotional 
regulation and motor self-efficacy interact with family routines, school organization, 
and the built environment, while cultural and digital transformations redefine how 
children and adolescents spend their leisure time. Drawing on Bronfenbrenner’s 
ecological framework [37], sedentary behavior should therefore be understood as 
the product of a dynamic system in which proximal and distal influences operate 
simultaneously, highlighting the need for interventions that address multiple levels 
of influence rather than isolated factors. In this sense, the determinants constitute the 
causal foundations of the multidimensional consequences described in the following 
section.
7
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3. �Multidimensional consequences

3.1 Physical domain consequences

Sedentary behavior in childhood and adolescence is strongly associated with 
increased adiposity, reduced cardiorespiratory fitness, and early metabolic risk 
factors such as hypertension and insulin resistance. Studies have also highlighted a 
worrying acceleration in childhood obesity rates partly driven by pandemic-related 
restrictions and sustained digital lifestyles [8]. Prolonged sedentary behavior alters 
energy balance, muscular function, and metabolic regulation [50]. Evidence associ-
ates excessive screen time with higher adiposity, cardiovascular risk, and reduced 
motor competence, but it is important to note that obesity is not synonymous with 
sedentarism [51]. Some individuals maintain normal weight while exhibiting physi-
ological markers of inactivity, such as reduced cardiorespiratory fitness or insulin 
sensitivity [52]. These changes often begin subtly in childhood, progress through 
adolescence, and become chronic into adulthood, reinforcing the long-term health 
burden.

3.2 Cognitive and academic consequences

Cognitive and academic consequences emerge from prolonged sedentary routines 
that limit opportunities for embodied learning and active engagement, undermining 
executive function, sustained attention, and working memory [53, 54]. Excessive 
passive screen exposure contributes to attentional fragmentation and a decline in task 
persistence, effects that can accumulate over time and affect academic progress. These 
vulnerabilities often create feedback loops where cognitive fatigue leads to increased 
reliance on low-effort sedentary behaviors, reinforcing patterns of inactivity. In 
disadvantaged contexts, reduced access to physical activity-rich learning environ-
ments can exacerbate cognitive disparities [55]. Schools therefore play a central role in 
counteracting these risks through active pedagogies, while families and communities 
shape routines that integrate physical activity into daily life. Within the ecosystemic 
logic of this chapter, cognitive consequences function not only as outcomes but also as 
amplifiers of sedentarism across scales.

3.3 Psychological consequences

Sedentarism generates psychological consequences that emerge gradually as 
sedentary activities become primary tools for emotional regulation, particularly in 
contexts of stress or social isolation [22, 56]. While digital engagement can initially 
serve adaptive purposes, chronic reliance on passive screen-based coping increases 
vulnerability to anxiety, depressive symptoms, emotional dysregulation, and dimin-
ished resilience. Reduced participation in physical and social activities disrupts 
neurobiological mechanisms that underpin mood regulation, reinforcing recursive 
cycles of avoidance and inactivity [25]. These psychological vulnerabilities often spill 
over into physical, cognitive, and social domains, shaping broader developmental tra-
jectories. Effective mitigation therefore requires coordinated involvement of families, 
educators, mental-health professionals, and community agents to create emotionally 
supportive and physical activity-enriched environments. Within the ecosystem, psy-
chological consequences represent key leverage points where sustained, intersectoral 
intervention can interrupt negative feedback loops.
8
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3.4 Social consequences

Sedentarism reshapes social development by narrowing opportunities for coop-
erative play, embodied interaction, and community participation, constraining the 
acquisition of social skills and diminishing peer-related confidence [57, 58]. When 
digital communication replaces face-to-face engagement, children and adolescents 
may experience reduced interpersonal efficacy and diminished belonging, especially 
in contexts with limited active social opportunities. Environmental barriers, such as 
unsafe neighborhoods or lack of accessible public spaces, amplify these vulnerabilities 
and reinforce cycles of social withdrawal and inactivity [39]. Social consequences 
interact with psychological and cognitive domains, as loneliness and low self-efficacy 
reduce motivation for participation in active environments. Community programs, 
family involvement, and school-based initiatives are therefore essential to reintroduce 
physical activity-rich social contexts that foster cooperation, empathy, and collec-
tive engagement. These social pathways represent critical points for interrupting the 
feedback loops that sustain sedentary lifestyles.

3.5 Economic and political consequences

Economic and political consequences arise from the cumulative impact of sedentary-
related vulnerabilities across physical, cognitive, psychological, and social domains. 
Increased healthcare expenditure, reduced productivity, and lower academic achieve-
ment translate into long-term societal costs [59]. These burdens disproportionately 
affect socioeconomically disadvantaged children and adolescents, reinforcing structural 
inequalities in access to safe spaces, quality education, and supportive environments. 
Politically, sedentarism exposes gaps in public policy coordination and highlights the 
need for integrated, equity-driven strategies [16]. As distal consequences, economic 
and political outcomes also function as determinants of future vulnerability, shaping 
resource allocation, intervention sustainability, and community resilience. Addressing 
these systemic challenges requires intersectoral governance that treats sedentarism as a 
multidimensional public concern rather than an individual behavioral issue.

3.6 Concluding synthesis: From consequences to the multidimensional model

The ecosystem of consequences across physical, cognitive, psychological, social, and 
economic domains demonstrates that children and adolescents sedentarism operates 
as a dynamic and interdependent system rather than a set of isolated outcomes. These 
consequences accumulate through feedback loops where the consequences of sedentary 
behavior became causes that progressively reinforce vulnerabilities across contexts, 
supporting the ecological argument that sedentary behavior reflects the reciprocal 
interactions between individuals and their environments [15, 37]. As noted earlier, 
determinants function across multiple levels; the consequences mapped here represent 
their observable manifestation, revealing how risks evolve over time. This synthesis 
establishes the conceptual bridge to the Multidimensional Intervention Model, where 
a network of interdependent families, educators, policymakers, health professionals, 
and community leaders collaborate to interrupt these recursive patterns [16]. The 
Multidimensional Intervention Model thus emerges as a systemic response capable 
of modifying determinants and mitigating consequences through coordinated, adap-
tive, and intersectoral action. In this way, the framework restores physical activity not 
merely as a health behavior but as a developmental right of childhood and adolescence.
9
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4. �The multidimensional intervention model

An analysis of the determinants and consequences of children and adolescents 
sedentarism unequivocally reveals that the problem cannot be addressed from a single 
perspective. Schools, families, communities, urban spaces, technology, and public 
policies are intertwined in the development of sedentary lifestyles and, simultane-
ously, in the potential for their reversal in children and adolescents. Therefore, a mul-
tidimensional model is essential in that it overcomes, disciplinary and institutional 
fragmentation and is capable of coordinating interventions across different perspec-
tives. Figure 1 seeks to summarize this vision, not as a set of “watertight boxes,” but 
as an interdependent system in which the various dimensions interact in a dynamic 
circle. This multidimensional model, by offering a conceptual framework, serves as a 
guide for sustainable interventions in both research and practice”.

Figure 1. 
Multidimensional Intervention Model for promoting strategies and recommendations for promoting active 
lifestyles in children and adolescents.
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4.1 �Strategies and recommendations for promoting active lifestyles in children 
and adolescents

Schools contribute to inactivity, given the long hours spent sitting in the classroom 
and the limited integration of physical activity into teaching routines [7]. Restructuring 
school schedules to incorporate active breaks, physical activity-based learning, and 
structured recess periods has proven to be an effective way to develop healthy habits 
and reduce daily sedentary time. Evidence from international research demonstrates 
that such strategies can decrease sitting time by more than an hour per day without 
compromising academic performance, and in some cases even enhancing attention 
and engagement [32, 60]. Restructuring school schedules to include physical activity 
opportunities and more structured recess periods helps internalize healthy habits and 
promotes long-term behavioral change toward more active lifestyles [33, 61].

In schools, Physical Education contributes to the development of lifelong physical, 
cognitive, and socioemotional skills [7, 62]. However, to achieve this, its curricular 
value, expansion of instructional hours, and investment in teacher training are 
essential. Repositioning Physical Education being a core component of the curricu-
lum transforms schools from passive environments that perpetuate sedentarism into 
dynamic spaces that cultivate physical activity as a fundamental educational right and 
a cornerstone of lifelong well-being.

The family can help in the formation of children’s first habits and routines. It is 
within the family context that norms about free time, screen use, and participation 
in physical activity are first established. Parents influence their children both through 
their own behavior and by providing opportunities for active leisure [7, 27]. However, 
the ability of families to fulfill this role is deeply conditioned by the socioeconomic 
context. Inactive families face barriers related to time, security, and financial 
resources. The pandemic has exacerbated this inequality, while also overloading 
parents with work and household responsibilities, leading many to resort to digital 
time as a “convenience substitute” [22]. Therefore, policies to support families, such 
as subsidies for extracurricular activities, free community programs, and work-life 
balance measures, are the essential components of a comprehensive response.

In relation to the community, the existence of accessible parks, bike paths, and 
sports facilities is directly associated with lower levels of sedentary behavior in children 
and adolescents [13]. However, the use of these resources depends on the perception 
of safety and adaptation to local needs. In urban areas marked by insecurity, children 
and adolescents avoid public spaces even when available. In rural areas, the challenge 
is the scarcity of formal facilities. These localized disparities require contextualized 
responses: while in urban neighborhoods, the redevelopment of spaces and the pro-
motion of safety become priorities, in rural communities, activity-based community 
programs or partnerships with local associations may be more effective [7].

Technology, often seen only as a driver of sedentary lifestyles, can also stimulate 
physical activity when used strategically. Mobile applications and wearable activity 
monitors provide children and adolescents with immediate feedback on their physical 
activity levels, promoting self-awareness and motivation to move more regularly [63]. 
By integrating personalized goals, reminders, and progress tracking, these tools can 
encourage children and adolescents especially those less engaged in sports to adopt 
more active daily routines. When used in educational or family contexts, such devices 
help bridge the gap between digital engagement and healthy behavior, demonstrating 
that technology can act not only as a source of entertainment but also as a catalyst for 
behavioral change.
11
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The positive use of technology is extended in the model to include monitoring, 
gamification techniques embedded in digital platforms and wearable devices trans-
form physical activity into a playful and socially engaging experience [64]. The use of 
technology refers to digital resources that support motor literacy, formative feedback, 
and self-regulation, such as monitoring applications, wearable devices, or platforms 
that track active behavior. Gamification, in turn, constitutes a specific pedagogical 
process that uses game mechanisms (points, challenges, rewards) to enhance engage-
ment, motivation, and adherence. It therefore represents a distinct strategy that is not 
necessarily dependent on monitoring technologies or informational support. Virtual 
challenges, progress badges, and peer-based competitions make exercise more enjoy-
able and relatable to children’s digital culture, increasing adherence and long-term 
engagement. When well-structured, these systems can convert traditional screen time 
into active participation, fostering motivation through reward loops and community 
interaction. However, their effectiveness depends on maintaining a balance between 
virtual incentives and real world, embodied experiences, ensuring that technology 
complements rather than replaces active, in person play.

Public awareness campaigns, taken alone, tend to have limited impact. However, 
when combined with other intersectoral policies and accompanied by concrete 
interventions such as the creation of bike paths, the provision of free programs, or 
partnerships with schools, they can achieve significant changes [65]. The example of 
campaigns integrated into local contexts, which combine communication with real-
world opportunities for practice, demonstrates that effectiveness lies in the coherence 
between discourse and action.

Ultimately, the sedentary child or adolescent is at the center of this network, 
acting as the connecting agent among the multiple dimensions previously described. 
Around them converge the efforts of health professionals, educators, families, urban 
planners, and policymakers, whose actions must be articulated rather than frag-
mented. Multidisciplinary collaboration thus becomes the focal point of the model. 
The creation of cooperation platforms that unite researchers, practitioners, and 
decision-makers from different fields is essential to overcome the traditional siloed 
approach. Qualitative evaluation, as advocated by Greene [66], demonstrates that 
initiatives integrating diverse perspectives not only yield more effective outcomes 
but also sustain impact over time. Interdisciplinarity should constitute a foundational 
principle for research, intervention, and public policy, centered on the lived experi-
ence and developmental needs of sedentary children and adolescents.

The Multidimensional Model, by articulating these different dimensions, dem-
onstrate that combating children and adolescents sedentarism requires simultaneous 
individual, family, community, institutional, and political changes. Only the conver-
gence of these domains can reverse the growing trend toward inactivity and build 
environments that foster physical activity as a daily practice and a fundamental right 
of children and adolescents.

The Multidimensional Intervention Model was conceived to demonstrate how each 
domain of action school, family, community, and technology intersects with both the 
determinants and the multidimensional consequences of children and adolescents 
sedentarism. The connections between these domains are not static or unidirectional; 
rather, they represent reciprocal relationships, in which determinants shape interven-
tions, and interventions, in turn, modify underlying determinants and consequences. 
This ecosystemic logic aligns with the ecological models of human development pro-
posed by Bronfenbrenner [19–21], emphasizing that effective change occurs through 
the mutual influence between individuals and their contexts with include the family 
12
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environment, school settings, community structures, and broader sociocultural and 
policy frameworks. In Figure 2, these reciprocal dynamics are operationalized through 
the double-headed arrows that connect each determinant to the specific intervention 
domains that influence and are influenced by its underlying conditions.

School-based approaches and strengthening Physical Education as a core cur-
ricular component primarily address school determinants and cognitive, academic, 
and physical consequences. Schools constitute one of the few universal platforms 
capable of reaching all children, independent of socioeconomic conditions [32, 33]. 
Interventions such as active breaks, integrated physical activity-based learning, and 
enhanced PE curricula directly mitigate sedentary time while improving academic 
engagement and physical health. These domains also connect to psychological and 
social consequences, since physical activity within educational settings supports self-
efficacy, belonging, and emotional well-being. Consistent with these mechanisms, 
the figure includes arrows linking school determinants to School-based Approaches, 
Strengthening PE, and Gamification/Wearables, and arrows from these interventions 
to physical, cognitive/academic, psychological, and social consequences, reflecting 
their multidimensional reach. Physical education teachers, school leaders, and health 
educators are the key agents in implementing these measures, but their effectiveness 
depends on coordination with families and local policy frameworks.

Family actions and public campaigns link closely to family determinants, sociocul-
tural determinants, and psychological and social consequences. The home environ-
ment is the first arena in which physical activity norms and screen-time behaviors 
are established. Campaigns that educate parents, offer community incentives, or 
promote intergenerational participation have shown success in normalizing active 
lifestyles and countering passive leisure patterns [27–30]. The family, when supported 
by accessible policies and media campaigns, becomes both a target and a mediator of 
behavior change facilitating consistent reinforcement of activity habits beyond school 

Figure 2. 
The multidimensional collaborative space with the multidimensional intervention model and intersectoral 
interactions between determinants and consequences (outcomes) for reducing sedentarism in children and 
adolescents.
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settings. For this reason, the model displays arrows connecting family determinants 
to Family Actions and Public Campaigns, Promoting Family Physical Activity, and 
Community and Urban Interventions, and arrows linking these interventions to social 
and economic–political consequences, capturing their broader societal impact.

Promoting family physical activity connects both the family and community 
domains, representing an intermediate bridge between private and public spheres. 
Activities such as weekend community events, shared recreational spaces, or subsi-
dized family programs strengthen social cohesion and reduce inequalities in access to 
physical activity opportunities. This area also addresses social and psychological con-
sequences, as family-based participation fosters emotional bonding, role modeling, 
and positive identity formation through shared activity experiences. Accordingly, the 
model includes arrows linking Promoting Family Physical Activity with family, com-
munity/environmental, and sociocultural determinants, as well as arrows indicating 
its contributions to physical, psychological, and social consequences.

Community and urban interventions intersect with community and environmental 
determinants but also extend their influence to economic and political consequences. 
The design of safe, inclusive, and accessible environments directly affects physical 
activity opportunities and public health outcomes [13, 35]. These interventions involve 
leaders of recreational departments in municipalities and local advocacy organiza-
tions (such as soccer clubs), and urban planners. Such interventions generate spillover 
effects, reducing health disparities and reinforcing collective well-being and are all 
key aspects of the model’s multidimensional scope. Reflecting this, Figure 2 includes 
arrows between community/environmental determinants and Community and Urban 
Interventions, and arrows showing their effects on social and economic–political 
consequences.

Positive use of technology and gamification of physical activity and children’s 
wearables relate most strongly to individual and sociocultural determinants, as 
well as cognitive and psychological consequences. Properly designed digital tools 
and exergames can transform screen-based sedentarism into active engagement 
[63, 64]. By merging motivation, feedback, and peer interaction, these technologies 
appeal to children and adolescents digital cultures and provide scalable solutions for 
behavior change. However, their effectiveness depends on maintaining bidirectional 
links with schools and families to ensure that digital engagement reinforces, rather 
than replaces, real-world activity. Educators, health professionals, and technology 
developers share responsibility for ensuring that design and use remain ethically and 
developmentally appropriate. Consequently, the figure includes arrows connecting 
individual, school, and sociocultural determinants to Gamification/Wearables and 
Positive Use of Technology, and arrows linking these interventions to physical, cogni-
tive/academic, and social consequences, reflecting the multiple pathways through 
which technology can support or reshape physical activity behavior.

Finally, all interventions converge within the multidisciplinary collaboration space, 
which functions as the operational core of the model. This collaboration among educa-
tors, health specialists, urban planners, psychologists, technologists, and policymakers 
ensures coherence across the system. The logic of the double-headed arrows across 
the multidisciplinary collaboration space underscores the dynamic interplay between 
interventions and determinants: Effective interventions reshape determinants, while 
evolving determinants necessitate adaptive responses. Thus, the model retains the 
double arrows between the multidisciplinary collaboration space and all determinant 
and consequence categories, symbolizing the continuous feedback processes that sus-
tain systemic change. Priority should be given to key structuring axes, such as schools 
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and families, which exert influence across individual behaviors, social interactions, 
and environmental contexts. In contrast, interventions with limited multidimensional 
reach such as standalone technology-based programs should be integrated into broader 
intersectoral initiatives, for example, coordinated school-community activities or 
family-centered public health programs, to promote sustained, synergistic effects and 
enhance the overall impact of the Multilevel Intervention Model.

5. �Practical recommendations

Sedentary lifestyles among children and adolescents have become an increasingly 
visible societal issue, not because they were imposed from above, but because social, 
educational, technological, and environmental systems have progressively shaped 
behaviors that favor inactivity. The prevalence of sedentary habits reflects a complex 
interaction between structural conditions and individual choices, rather than isolated 
personal responsibility. Recognizing this multidimensional origin is crucial for designing 
responses that move beyond awareness campaigns toward coordinated, systemic change.

The multidimensional model presented in this chapter represents both a frame-
work for understanding and a roadmap for intervention. It proposes that active 
lifestyles can only emerge when families, schools, communities, and policymakers 
collaborate within a shared interdisciplinary space. Those involved within each 
domain must act on their specific determinants, outcomes, and consequences while 
maintaining constant communication with those in other domains.

To translate this model into practice, the following recommendations are proposed:

•	 School-based action:

⚬⚬ Restructure daily schedules to include active breaks and physical activity-based 
learning without compromising academic content.

⚬⚬ Recognize Physical Education (PE) as a core curricular component, ensuring 
sufficient time allocation, teacher training, and alignment with and that PE is 
educating for life-long physical activity of recreational and sporting activities.

•	 Family and community engagement:

⚬⚬ Develop community programs and campaigns that empower families to 
participate in shared physical activities, transforming physical activity into a 
social norm.

⚬⚬ Provide public incentives (e.g., free recreational spaces, tax benefits, or 
subsidies) that reduce socioeconomic barriers to active participation.

•	 Urban and environmental planning:

⚬⚬ Ensure equitable access to safe and attractive spaces parks, bike lanes, sports 
facilities—integrated within daily mobility networks.

⚬⚬ Prioritize safety, accessibility, and inclusivity to encourage active transport and 
outdoor play.

15



Sedentary Lifestyle – A Multidisciplinary Perspective

14

•	 Technology and digital culture:

⚬⚬ Redirect digital engagement toward active and educational purposes through 
apps, exergames, and wearables that promote the physical activity.

⚬⚬ Encourage partnerships between educators, developers, and public agencies 
to design evidence-based digital tools that support active habits rather than 
replace them.

•	 Policy and governance:

⚬⚬ Create intersectoral platforms that unite education, health, urban planning, 
and technology stakeholders within a shared decision-making space.

⚬⚬ Implement evaluation frameworks to monitor outcomes and promote account-
ability across all sectors.

Implementing these recommendations requires sustained dialog among multiple 
stakeholders that include educators, families, community leaders, health profession-
als, policymakers, and those in the private sector’. The goal is to activate the multi-
disciplinary collaboration space at the center of the proposed model, ensuring that 
individual actions, community programs, and partnerships are aligned.

Each intervention is only as effective as the cooperation that sustains it. Building 
this shared commitment demands not only policy innovation but also cultural 
change—one that redefines physical activity as a collective responsibility and a 
developmental right of sedentary children and adolescents.

6. �Conclusion

The challenge of children and adolescents sedentarism demands more than the 
identification of determinants, consequences, and multidimensional solutions and 
calls for a transformation in how modern societies conceive the relationship between 
physical activity, development, and well-being. The Multidimensional Model pro-
posed here is not a definitive solution but an invitation to a conceptual and opera-
tional space where disciplines, sectors, and worldviews converge to reconstruct this 
relationship on new foundations.

At its core, the model exposes a paradox: Societies that celebrate progress and 
connectivity have also institutionalized immobility as a norm. Reversing this trend 
requires more than policy alignment; it also demands epistemic alignment a shared 
understanding that physical activity is not merely a peripheral behavior to be cor-
rected, but a fundamental condition essential for development. The task ahead is 
therefore intellectual and political: to generate a collective multidimensional space 
through which education, health, urban design, and technology can communicate 
coherently about the value of embodied living.

Future progress will depend on a collective ability to render the model negotiable 
to make it usable and desirable for those who must implement it. Researchers must 
translate evidence into persuasive narratives; policymakers must convert those narra-
tives into feasible structures; educators and families must incorporate them into them 
in daily life. Only when these actors recognize themselves as co-authors of the same 
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multidimensional project will the model transcend theory and begin to operate as a 
social ecosystem of change to reduce sedentarism in children and adolescents.

Ultimately, the significance of the Multidimensional Model lies not in its complex-
ity, but in its integrative potential. It reframes sedentarism in children and adolescents 
as a mirror reflecting how societies organize time, space, and value for them to grow, 
learn, and live well in the twenty-first century a task that begins not just with physical 
activity, but with an intersectoral willingness to move together.
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Chapter 2

Socio-Cultural Correlates of 
Physical Activity and Sedentary 
Behaviour in the Gulf Cooperation 
Council (GCC) through the Theory 
of Planned Behaviour
Thamra Al Ghafri, Saud Al Harthi, Samia Al Harasi 
and Mary McCallum

Abstract

Physical inactivity (PinA) and sedentary behaviour (SB) in the Gulf Cooperation 
Council (GCC) countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the 
United Arab Emirates) remain critically high. These behavioural patterns are closely 
associated with the escalating burden of non-communicable diseases. This chapter 
examines socio-cultural correlates, defined as factors influencing physical activ-
ity (PA) and SB framed within the constructs of the Theory of Planned Behaviour 
(TPB) to inform culturally tailored interventions that promote the active behaviour. 
A review of 78 studies (including 10 systematic reviews and 3 qualitative studies) 
published between 2005 and May 2025 was undertaken to identify the most fre-
quently reported correlates of PA, as well as the comparatively underexplored factors 
influencing SB in the region. Positive attitudes towards PA and a reduction in SB may 
be fostered through continuous public education and awareness campaigns highlight-
ing the health benefits of active living. Subjective norms, both general and gender-
specific, must be aligned with local cultural expectations, with an emphasis on 
expanding opportunities for female engagement in PA. Enhancing perceived behav-
ioural control is also critical, particularly among individuals with existing health 
conditions, high self-efficacy, or at advanced stages of behaviour change. Climate 
extremes can be mitigated by promoting indoor activities. Ultimately, bridging the 
intention-behaviour gap requires interventions that target socio-cultural and religious 
norms supportive of active lifestyle. Effective interventions for positive PA and SB 
should incorporate evidence-based behaviour change techniques (goal-setting, self-
monitoring, graded tasks, social support), that are both culturally appropriate and 
scalable to foster lasting change across the GCC countries.

Keywords: physical activity, barriers, sedentary behaviour, socio-cultural correlates, 
Gulf Cooperation Council, theory of planned Behaviour
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1. �Introduction

Physical inactivity (PinA) is a critical global health issue affecting 31% of adults 
and an alarming 80% of adolescents worldwide [1]. The international community has 
established targets to reduce PinA by 10% by 2025 and 15% by 2030, using 2010 as the 
baseline. Failure to meet these goals could have severe economic and health conse-
quences. The estimated costs to public healthcare systems may reach approximately 
US$300 billion between 2020 and 2030, which is about US$27 billion annually [2].

PinA ranks as the fourth leading risk factor for global mortality. It is respon-
sible for 6% of deaths worldwide, following only high blood pressure, tobacco use, 
and high blood glucose [2]. Compared to physically active individuals, those with 
PinA have a 20–30% increased risk of death due to noncommunicable diseases 
(NCDs). PinA is also linked to specific diseases, contributing to 21–25% of breast 
and colon cancer cases, 27% of diabetes cases, and about 30% of ischemic heart 
disease cases [2].

Sedentary behaviour (SB), often under-researched, is defined as any waking 
period of low-energy expenditure (<1.5 METS), such as sitting, reclining, or lying 
down. SB is an independent risk factor for diabetes, cardiovascular disease, and all-
cause mortality [3]. Notably, sitting for more than 8 hours per day increases mortality 
risk even among those who meet the minimum recommended physical activity (PA) 
levels.

Current trends show an increase in PinA among adults (not meeting the global 
recommendations of at least 150 minutes of moderate-to-vigorous aerobic activity, 
75 minutes of vigorous intensity activity, or an equivalent combination per week) [2, 
4] is rising. From 2010 to 2022, PinA increased by 5 percentage points. If this trend 
continues, 35% of adults will be inactive by 2030. There are significant age and gender 
disparities in activity levels. Women are less active than men by an average of five 
percentage points, a gap unchanged since 2000 [4, 5].

In the Gulf Cooperation Council (GCC) countries (Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia, and United Arab Emirates), PinA and excessive SB have become a 
significant public health concern. These behaviours are linked to the region’s alarm-
ingly high rates of obesity, diabetes, and cardiovascular diseases [6–12]. Reports from 
the WHO and International Diabetes Federation (IDF) show that the GCC countries 
rank among the highest globally for obesity and diabetes prevalence [4, 5, 13, 14].

One review study estimated that the proportion of adults meeting the recom-
mended PA levels in the GCC ranges from 39.0 to 42.1% for males and 26.3 to 28.4% 
for females [6, 8, 9, 15]. Recent estimates place PinA prevalence in the GCC at about 
50%, which is lower than global PA levels for both men and women [14, 16]. This 
is considered well below the percentage of PA levels observed globally for men and 
women [17, 18]. Figures 1 and 2, based on published data from WHO, illustrate 
the rising PinA rates in the GCC between 2010 and 2022, highlighting a persistent 
gender gap. If current trends worsen, PinA rates are projected to increase to 45.9% 
in Bahrain, 65.9% in Kuwait, 55.8% in Oman, 65.4% in Qatar, 53.4% in Saudi Arabia, 
and 78.5% in the UAE by 2030 [16].

Alongside these inactivity rates, the GCC countries also have some of the high-
est obesity rates worldwide. Obesity is defined by a body mass index (BMI) over 
30. Data from WHO in 2016 showed Kuwait, Saudi Arabia, and Qatar ranked 
second (after the US), third, and fourth in obesity rates globally, respectively [14]. 
Regarding female obesity, Kuwait, Qatar, and Saudi Arabia rank first, second, and 
third, respectively [18].
26
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Since the 1970s, GCC economies and societies have undergone rapid transforma-
tion due to vast oil and gas discoveries. This transformation established the region 
as a leader in global finance, trade, aviation, and tourism. Technological advances 
and increased migration and tourism have accelerated integration into the global 
economy, bringing new cultural influences and ideas. Few regions have experienced 
such rapid change within globalization.

Rapid urbanization, economic growth, and lifestyle changes have led to decreased 
PA and increased sedentary time in the GCC, particularly in work and leisure settings 
[6, 7]. Factors contributing to this sedentary lifestyle include extensive road net-
works, increased car use, mechanized appliances, and widespread use of computers, 
televisions, and electronic gaming devices [16]. Harsh outdoor temperatures, causing 
desertification and low vegetation, force people indoors and increase reliance on cars, 
even for short distances [19, 20].

Traditional and socio-cultural constraints also influence lifestyle choices, espe-
cially for women. These include limited access to sports and exercise facilities and 
gender-segregated fitness centres. Additionally, the availability of low-cost migrant 
labour for domestic work reduces physical activity among indigenous women 
[6, 21–23]. Limited public awareness of PA benefits and high screen time, especially 
among people with prediabetes or metabolic risks, further exacerbate sedentary 
behaviour [3, 23–25].

Efforts to promote PA across the GCC countries have been inconsistent and show 
limited progress [25, 26]. A comprehensive review analysing 100 studies on PA 
promotion revealed diverse intervention methodologies implemented in schools, 

Figure 1. 
Trends of % physical inactivity across the GCC (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE), among 
adults aged 18+ years from 2010 to 2022.
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workplaces, communities, and clinical settings. These interventions were categorized 
into three main domains: campaigns and information dissemination, behavioural and 
social strategies, and environmental and policy measures [27]. The review stresses 
the importance of applying multifaceted PA initiatives that address a wide range of 
correlates influencing PA. Specifically, effective PA promotion should target factors at 
individual, behavioural, social, environmental, and policy levels to create the mean-
ingful and sustainable improvements [25].

2. �Objective

This chapter applies the constructs of the Theory of Planned Behaviour (TPB) 
to understand the socio-cultural correlates influencing PA and sedentary behav-
iour in the GCC. The TPB framework, which encompasses attitudes, subjective 
norms, perceived behavioural control, and intention, is used to organize evidence 
on predictors and interventions to change PA behaviour. Evidence across the lit-
erature indicate that negative attitudes, restrictive social norms, and low perceived 
control are the significant barriers to PA, while positive intentions are necessary 
but often insufficient for behaviour change [18]. Results from this chapter can 
be utilized to inform interventions targeting these constructs especially those 
addressing socio-cultural correlates for increased PA and less SB. Research high-
lights that interventions underpinned by a sound theoretical framework are more 
likely to be effective.

Figure 2. 
Trends of % physical inactivity by gender across the GCC (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE), 
among adults aged 18+ years from 2010 to 2022.
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3. �Theoretical framework: The Theory of Planned Behaviour

The Theory of Planned Behaviour (TPB) builds on the Theory of Reasoned 
Action (TRA) which was developed by Ajzen and Fishbein in the 1970s. The basic 
idea behind the TRA is that attitudes and subjective norms are highly correlated with 
behavioural intention and intention is correlated with behaviour [28]. However, the 
TRA did not include the concept of perceived behavioural control. This addition in 
the TPB was an important one as it allowed for a more nuanced understanding of 
behaviour, which incorporates self-efficacy, locus of control, and confidence in ability 
to change behaviour. The TPB posits that behaviour is determined by intention, which 
in turn is influenced by attitudes (beliefs about the behaviour), subjective norms 
(perceived social pressure), and perceived behavioural control (perceived ease or 
difficulty of performing the behaviour) (Figure 3).

Notably, there are criticisms of the TPB, and some authors argue that the TPB 
assumes behaviour is a result of a rationale decision-making process and the role 
of human attributes such as emotions, habits and unconscious bias are overlooked. 
Others claim that the TPB is uni-directional with its focus on the individual and their 
cognitions (thoughts) about the behaviour and lack of acknowledgment of wider 
influences. However, no one theory is perfect; in reality, people behave in a myriad 
of ways, depending on variables such as mood, social context, and inter-personal 
effects. There will always be gaps when trying to explain and understand something 
as complex as human behaviour. The strengths of applying the TPB in this particular 
review within the GCC context are outlined below [6, 23, 29, 30].

4. �Why the Theory of Planned Behaviour (TPB) is suitable?

4.1 Addresses key socio-cultural determinants

The TPB is particularly suited to explain and predict PA and SB in the GCC 
because it directly incorporates attitudes, subjective norms, and perceived behav-
ioural control, all of which are strongly influenced by the region’s socio-cultural con-
text. In the GCC, factors such as gender roles, family expectations, religious beliefs, 
and community norms have a significant impact on health behaviours, making the 
TPB’s inclusion of subjective norms especially relevant [9, 31].

Figure 3. 
The constructs of the Theory of Planned Behaviour available online.
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4.2 Proven predictive power across PA behaviours

TPB has demonstrated strong predictive validity for PA behaviours in diverse 
settings, including Arabic-speaking and GCC countries. It successfully explains the 
variation in intention to exercise and actual activity levels by emphasizing how beliefs 
about outcomes (attitude), social pressures (subjective norms), and the perceived 
ease or difficulty of performing PA (perceived behavioural control) contribute to 
intention and subsequent action [31].

4.3 Adaptability to sedentary behaviour

The framework’s flexibility allows it to be applied not only to PA but also to SB. 
TPB can accommodate additional influences, such as habit and environmental con-
straints, which broadens its applicability to the GCC context, where environmental, 
cultural, and policy barriers to reducing sitting time are prominent.

4.4 Empirical support in the GCC

Several studies and reviews conducted in the GCC have utilized TPB as a guiding 
framework. These studies found that subjective norms (social/family acceptance and 
support) and perceived behavioural control (e.g., access, climate, confidence) are 
among the strongest predictors of PA and sedentary time in GCC populations, more 
so than purely knowledge-based or risk-perception models such as the Health Belief 
Model [28, 31].

5. �Method

This chapter is based on a systematic literature search conducted to identify 
studies examining the correlates of PA and SB in the GCC (Bahrain, Kuwait, 
Oman, Qatar, Saudi Arabia, United Arab Emirates). The search aimed to capture 
both quantitative and qualitative research studies, as well as review articles, 
published between January 2005 and May 2025 in PubMed, Web of Science, and 
Scopus. Additional regional databases and government or academic repositories 
were consulted when local GCC-specific journals were referenced in review 
articles.

5.1 Search terms

Searches combined Medical Subject Headings (MeSH) and free-text terms related 
to:

“Physical activity”, “exercise”, “sports”, “movement”, “sedentary behaviour”, “sit-
ting time”, “adults”, “Gulf Cooperation Council”, and the names of individual coun-
tries: “Bahrain”, “Kuwait”, “Oman”, “Qatar”, “Saudi Arabia”, “United Arab Emirates”, 
“determinants”, “correlates”, “predictors”, “barriers”, “facilitators”.

5.2 Inclusion criteria

•	 Population: Studies involving adults residing in any GCC country.
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•	 Outcomes: Measurement of PA (objectively or by self-report) or sedentary 
behaviour, including prevalence, intensity, duration, or related correlates.

•	 Correlates: Examination of social, demographic, behavioural, environmental, 
cultural, or policy-related factors.

•	 Study Design: Original research (cross-sectional, cohort, case-control, interven-
tion), systematic reviews, and meta-analyses.

•	 Language: Publications in English.

•	 Accessibility: Full-text, peer-reviewed publications.

5.3 Exclusion criteria

•	 Studies not conducted in GCC countries.

•	 Case reports, editorials, conference abstracts, and opinion pieces.

•	 Non-peer-reviewed publications (unless regional data were unavailable 
elsewhere).

•	 Studies focusing solely on children and/or clinical populations unrelated to com-
munity or population-based PA or sedentary behaviour.

5.4 Article selection process

Two independent reviewers conducted dual screening of titles and abstracts to 
identify potentially eligible studies, reducing the risk of selection bias. Full-text 
articles meeting inclusion criteria were reviewed independently by both research-
ers. Disagreements were addressed through discussion, and when consensus was 
not achieved, a third reviewer who had not participated in the initial screening was 
consulted to resolve conflicts, ensuring objectivity, consistency, and high quality in 
study selection.

5.5 Additional considerations

Reference lists of included articles and recent reviews were hand-searched for 
additional relevant studies. Where information on country setting or population was 
unclear, corresponding authors were contacted when feasible. Data on studies were 
specially highlighted and stratified according to TPB constructs as per the agreed 
categorization method described below.

5.6 �Role of an independent psychologist and categorization and theoretical 
framework application

An independent psychologist, with expertise in health behaviour theories, collab-
orated closely with the review team. The psychologist was responsible for reviewing 
the extracted data on correlates and categorizing them according to the key constructs 
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of the TPB: attitudes, subjective norms, perceived behavioural control, and inten-
tion. Where studies explicitly reported TPB-related constructs, these were mapped 
directly. In studies lacking explicit reference to TPB, the psychologist worked with 
the research team to infer likely theoretical alignment based on study descriptions 
and reported measures. Periodic meetings between the primary reviewers and the 
psychologist ensured a consensus-driven approach for categorization, enhancing both 
theoretical coherence and practical interpretability.

5.7 Quality control and consistency in thematic coding

The psychologist independently checked the initial coding and mapping of corre-
lates against TPB constructs performed by the two primary reviewers. Disagreements 
in classification were discussed, and final decisions reached by consensus, with 
documentation of the rationale.

5.8 Advisory and oversight role

The psychologist also provided ongoing oversight for the thematic synthesis, 
ensuring fidelity to the TPB framework and reviewing draft findings for consistency 
in the application of behavioural theory. This collaborative and quality-oriented 
process maximized the accuracy, reliability, and theoretical integrity of the review.

5.9 �Descriptions used to categorize the pooled data on the socio-cultural 
correlates of PA and SB in the GCC within the constructs of the TPB

5.9.1 Attitudes (beliefs about health benefits of active behaviour)

Attitudes refer to individuals’ positive or negative evaluations of engaging in PA or 
limiting SB. In the GCC, attitudes towards PA are often shaped by beliefs about health 
benefits, enjoyment, and cultural appropriateness. Positive attitudes included studies 
that cited knowledge on the health benefits of the active behaviour, and reporting 
enjoyment of exercise. However, negative attitudes included barriers such as perceiv-
ing PA as tiring, time-consuming, or culturally inappropriate.

5.9.2 Subjective norms (family, religious, and cultural expectations)

Subjective norms reflect perceived social pressure to perform or avoid a behaviour. 
In the GCC, family, peers, and broader cultural expectations play a significant role. 
Individuals who perceive positive social support from family and friends are more 
likely to engage in PA. Cultural norms, including traditional gender roles and expec-
tations about modesty, lack of female-only facilities, and social disapproval, were 
considered within this construct. Additionally, community influence through walking 
groups and public health campaigns were included within the subjective norms.

5.9.3 Perceived behavioural control (access to facilities, climate, self-efficacy)

Perceived behavioural control refers to individuals’ perceptions of their ability to 
perform PA or limit SB, considering both internal and external barriers. Environmental 
barriers (hot climate, lack of safe walking spaces, and limited access to recreational facili-
ties) were cited as perceived behavioural control. Personal barriers (low self-efficacy, lack 
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of skills, and health problems) were equally categorized within perceived behavioural 
control. Thus, access to facilities, supportive environments, feeling safe to walk alone, and 
skill-building programs were all considered to enhance the perceived control.

5.9.4 Intention

Intention is the motivational factor that indicates how much effort an individual 
is willing to invest in performing a behaviour. Strong intentions were linked to strong 
desire to be more active. However, the intention is overlapped and limited by persis-
tent barriers in attitudes, norms, and control.

6. �Results

A total of 78 articles were comprehensively reviewed and included in this chapter. Of 
these, 10 were review articles (eight systematic reviews and two narrative reviews) and 
three were qualitative studies (Figure 3). Tables 1 and 2 present the most frequently cited 
correlates, defined as factors associated with PA and/or SB, across the GCC countries. 
Among the original research studies (excluding reviews), the majority were conducted 
in Saudi Arabia (n = 38), followed by Kuwait (n = 13), the United Arab Emirates (n = 11), 

Correlates Countries TPB 
(Constructs)
Attitudes (A),
Subjective 
Norms (S),
Perceived 
Behavioural 
Control (P),
Intention (I)

BH KW OM QA SA UAE

Younger age [32] [33, 
34]

[20, 35, 
36]

[30] [37, 38] [24, 39] S

Male gender [24, 
32]

[34] [19, 35] [37, 40–42] S

Being married [43] [19] [37, 38, 44] S

High Educational 
level

[33, 
45]

[22, 46] S

Being employed [20, 35, 
36]

[41] [47] S

Presence of a health 
condition

[19, 24, 
35, 36]

[48] P

High self-efficacy [49] [30] [50] P, I

Active stages of 
behavior change

[35, 49] [51] P, I

Aimed to lose/
maintain weight

[30] [52, 53]* [54, 55] I

Aware of PA 
health benefits and 
importance

[43, 
45]

[19, 20, 
35]

[30] [52]*[53, 
56–60]

[24, 47, 
54, 55]

A
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Correlates Countries TPB 
(Constructs)

Attitudes (A) 

Subjective 
Norms (S) 

Perceived 
Behavioral 
Control (P) 

Intention (I)

BH KW OM QA SA UAE

Older age [4, 7, 
23, 
24]

[33, 
68, 
69]

[19, 
20, 
35]

[37, 40–42, 56, 61, 
70–72] [73]**

[48, 55] S

Female gender [64, 
69]

[19] [7, 22, 
47]

[56, 61, 71, 72] [24, 39] S

Being married [74] [9, 40] [23, 24, 
34]

S

High parity (more 
than 5 pregnancies)

[75] S

High educational level [20] [56] S

Less education [76] [9, 42, 44, 53, 77] [22, 46] S

Correlates Countries TPB 
(Constructs)
Attitudes (A),
Subjective 
Norms (S),
Perceived 
Behavioural 
Control (P),
Intention (I)

BH KW OM QA SA UAE

Positive dietary 
habits

[35, 49] [23, 24, 40, 46, 
61–64] [61]**

A, P

Improve physical & 
general health

[19, 20, 
36]

[30, 65, 
66]

[67]** A, S, I

Recreational/ fun 
to do

[63, 64, 
67]**[23]

A, I

Presence of social 
support

[32] [33] [35, 49] [7, 52, 67] [48] S, I

Positive religious 
beliefs supportive of 
exercise

[32] [24] [25, 30, 
65]

[29] A, S, I

Bahrain (BH), Kuwait (KW), Oman (OM), Qatar (QA), Saudi Arabia (SA), United Arab Emirates (UAE).
*in Females only.
**in Males only.

Table 1. 
Correlates with positive influence on PA and sedentary behavior in the GCC (Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia, United Arab Emirates).
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Correlates Countries TPB 
(Constructs)

Attitudes (A) 

Subjective 
Norms (S) 

Perceived 
Behavioral 
Control (P) 

Intention (I)

BH KW OM QA SA UAE

Being employed [56, 77] S

Lack of self-efficacy [49] [57, 58, 62] P, I

Lack of motivation 
or will-power or 
self-confidence

[43] [35, 
36, 
78]

[38, 51, 56, 58, 73, 
79–82], [67]**, [79]*

[31, 83] P, I

Lack of awareness on 
PA health benefits

[33, 
48]

[20, 
36]

[23, 66, 
78]

[79, 84]* [67]** [7, 23, 
58, 70]

[48] A

Unhealthy food habits 
and high BMI

[33] [36] [23, 40, 61, 63, 
64],[61]**

S

Presence of a disease 
or health condition

[33] [56] P, I

Lack of time [48] [33, 
54]

[35, 
36]

[7, 65, 
85]

[23, 51, 
56–58, 61, 86] 
[59]*,[53]*,[52]*,[9]**

[6, 7, 23] P, I

Working for long 
hours/shift duties

[44, 79], [52, 53]* P, I

High screen time/
fewer sleeping hours

[33] [66] [38, 58, 64, 87] P, I

Fear of criticism [84] P, I

Lack of social support [43] [36, 
49]

[66] [7, 9, 23, 41, 53, 56, 
80]

[10, 22, 
47]

S, I

Lack of suitable 
facilities

[45, 
48, 
88]

[36, 
49]

[66] [41, 53, 56–60], [62]* 
[67]**

[31, 47] P

Bad (hot) weather [24, 
32, 
89]

[34, 
45, 
88]

[19, 
35, 
36, 
49]

[22, 23, 
45]

[6, 23, 40, 41, 80] [22, 25, 
47, 78]

P

Negative cultural 
norms (over use 
of care/ domestic 
workers/perceptions 
on sports clothing)

[21, 
24, 
32]

[64] [35, 
36, 
49]

[4, 31, 
34, 85, 
90]

[24, 30, 46, 62] [6, 11, 
22, 23, 
48]

S, I

Bahrain (BH), Kuwait (KW), Oman (OM), Qatar (QA), Saudi Arabia (SA), United Arab Emirates (UAE).
*in Females only.
**in Males only.

Table 2. 
Correlates with negative Direction toward PA and sedentary behavior in the GCC (Bahrain, Kuwait, Oman, 
Qatar, Saudi Arabia, United Arab Emirates)
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Qatar (n = 11), Bahrain (n = 9), and Oman (n = 5). The identified correlates were 
categorized based on whether they were associated with increased PA or reduced SB, 
or conversely, with decreased PA or increased SB. Notably, the vast majority of studies 
focused exclusively on PA, with only a limited number (n = 9) addressing both PA and SB, 
typically measuring the latter through indicators such as sitting time (Figure 4).

6.1 �The socio-cultural correlates with positive direction utilizing the constructs 
of the TPB

Positive attitudes (n = 5): aware of PA health benefits and importance, positive 
dietary habits, improve physical & general health, recreational/fun to do, positive 
religious beliefs supportive of exercise (Table 1) [19, 20, 23–25, 29, 30, 32, 35, 36, 40, 
43, 45–47, 49, 52–67].

Positive subjective norms (n = 8): younger age, male gender, being married, 
high educational level, being employed, the presence of a health condition, improve 
physical & general health, the presence of social support, positive religious beliefs 
supportive of exercise [7, 19, 20, 22, 24, 25, 29, 30, 32–47, 49, 52, 65–67].

Positive perceived behavioural control (n = 4): the presence of a health condi-
tion, high self-efficacy, active stages of behaviour change, and positive dietary habits 
[19, 23, 24, 30, 35, 36, 40, 46, 48–51, 61–64].

Positive intentions (n = 7): high self-efficacy, active stages of behaviour change, 
aimed to lose/maintain weight, improve physical and general health, recreational/fun 
to do, presence of social support, and positive religious beliefs supportive of exercise 
[7, 19, 20, 23–25, 29, 30, 32, 33, 35, 36, 48–55, 63–67].

Figure 4. 
Illustration on the search method for socio-cultural correlates for physical activity and sedentary behaviour in the 
GCC from 2005 to 2025.
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6.2 �The socio-cultural correlates with negative direction utilizing the constructs 
of the TPB

Negative attitudes (n = 1): Lack of awareness on PA health benefits (Table 2) 
[7, 20, 23, 33, 36, 48, 58, 66, 67, 70, 78, 79, 84].

Negative subjective norms (n = 10): older age, female gender, being married, high 
parity (more than five pregnancies) less education, being employed, unhealthy food 
habits and high BMI, lack of social support, negative cultural norms (over use of care/
domestic workers/perceptions on sports clothing) [4, 6, 7, 9, 11, 19–24, 30–37, 39–44, 
46–49, 53, 55, 56, 61–64, 66, 68–77, 80, 85, 90].

Negative perceived behavioural control (n = 9): lack of self-efficacy, lack of moti-
vation or will-power or self-confidence, the presence of a disease or health condition, 
lack of time, working for long hours/shift duties, high screen time/fewer sleeping 
hours, fear of criticism, lack of suitable facilities sports, and bad (hot) weather [6, 7, 
9, 19, 22–25, 31–36, 38, 40, 41, 43–45, 47–49, 51–54, 56–62, 64–67, 73, 78–89].

Negative intentions (n = 9): lack of self-efficacy, lack of motivation or will-power 
or self-confidence, the presence of a disease or health condition, lack of time, work-
ing for long hours/shift duties, high screen time/fewer sleeping hours, fear of criti-
cism, lack of social support, and negative cultural norms (over use of care/domestic 
workers/perceptions on sports clothing) [6, 7, 9–11, 21–24, 30–33, 35, 36, 38, 41, 43, 
44, 46–49, 51–54, 56–59, 61, 62, 64–67, 73, 78–87].

7. �Discussion

This chapter explored the alarming increasing trends of a preventable risk factor 
namely PinA and SB in the GCC. This increase is reflected in the high rates of NCDs 
across all countries of the GCC with incidence exceeding global rates indicating that 
the socio-cultural environment in the GCC evidently fails to promote sufficient PA. 
Thus, the aim of this chapter was to explore the cited/reported socio-cultural cor-
relates or factors for PA and SB in the GCC in order to inform effective interventional 
designs to promote active living. The search included a comprehensive review of 78 
studies (including 10 systematic reviews and 3 qualitative studies) and 65 original 
research studies from 2005 to May 2025. Results were described according to the 
constructs of the TPB including correlates with both: positive and negative directions 
to PA and SB.

Notably, correlates frequently overlapped across intrapersonal, interpersonal, 
and environmental domains, reflecting the dynamic nature of socio-cultural factors. 
Considering the unique socio-cultural context of the GCC, studies reported more 
barriers than facilitators with more citations on lack of motivation or will-power or low 
self-confidence, lack of awareness on PA health benefits, unhealthy food habits, lack of 
time, lack of social support, lack of suitable facilities, bad (hot) weather, and negative 
cultural norms (over use of care/domestic workers/perceptions on sports clothing).

Positive attitudes towards PA and reducing SB can be enhanced through a range 
of evidence-based behaviour change techniques (BCTs) such as goal setting; action 
planning; setting graded tasks; prompting focus on past success; prompting self-mon-
itoring of behaviour; barrier identification/problem solving; providing information 
on when and where to perform behaviour; and plan of social support/change [25, 30, 
49, 65]. Interventions targeting schools, universities and academic institutes can be 
encouraged to include BCTs and physical health education within their curriculums. 
37



Sedentary Lifestyle – A Multidisciplinary Perspective

14

Use of community leaders and influencers can equally enhance awareness on the 
benefits of PA. One practical example includes school- and university-based health 
curricula in Saudi Arabia supported by public health officials advocating for physical 
education in schools and community spaces for women and children [33, 37, 43, 51, 
54, 59, 65, 72, 73].

Positive subjective norms including younger age, and male gender were consistent 
with global trends on the dominance of younger age and male gender in PA partici-
pation. Higher PA levels observed in some studies among younger age groups are 
encouraging given the fact that the population of the GCC is considered to be young 
(50% of the population under the age of twenty-five years old). Lower PA among 
women has been attributed to gender norms, including conservative dress that is not 
suitable for PA, the need for women to be chaperoned in public spaces, and the pau-
city of gender-segregated fitness facilities. In addition, cultural values put a premium 
on comfort for both genders, physical exertion is avoided, and public spaces, such as 
streets, are not considered appropriate for physical activity. Thus, both general norms 
and gender norms converge to discourage PA [21, 91].

Marital and occupational status were described interchangeably as positive and 
negative correlates depending on interactions between the socio-cultural and eco-
nomic factors. More efforts should be put in place to encourage women to do more 
PA and reduce SB in leisure, work, and transportation domains of PA. A practical 
example includes “women-only gyms” in Oman under the “Healthy Lifestyle Project” 
which have provided culturally acceptable spaces and encouragement for female PA 
participation [36].

A lack of social support has been consistently identified as a barrier to participa-
tion in PA. Evidence indicates that both informal support networks (e.g. family and 
friends) and formal sources (e.g. healthcare providers) play a significant role in pro-
moting PA engagement. Social support not only enhances individuals’ self-confidence 
but also serves as a source of motivation to initiate and maintain exercise routines. 
Engaging in PA with friends or family members further reinforces commitment and 
participation. Additional facilitators include organizing social events that incorporate 
PA and building relationships with physically active individuals through settings such 
as gyms, exercise groups, or hiking clubs. Among older adults, the need for social 
support appears to be greater compared to younger populations. Health professionals 
can contribute by encouraging elderly individuals to take part in group-based activi-
ties tailored to their age, abilities, and fitness levels.

Studies underpinned with evidence-based BCTs are proven to have more positive PA 
promotion outcomes compared to studies that are not linked to goal setting or BCTs [92]. 
Positive perceived behavioural control in the presence of a health condition, high self-
efficacy, and being in an advanced/active stage of behaviour change can be utilized when 
setting goals to promote activity and change behaviour.

7.1 Practical applications

While planning for interventions to promote PA, bridging the intention-behaviour gap 
could be encouraged though interventions that target socio-cultural and religious factors 
supportive of exercise, to make the “physically active” choice the easy choice. Motivating 
factors for PA include emphasizing pleasurable PA and group formats, scheduling PA 
for times in the day or the week when energy levels are high. Emphasizing pleasure and 
accessibility rather than prescriptive targets mirrors emerging international best practice 
to reduce drop-out and promote adherence. Barriers cited, such as lack of time, could be 
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addressed through the individualized BCTs linked to use of monitoring daily activity with 
the aid of a smart phone and fitness trackers, PA apps. Barriers cited regarding extreme 
weather (very hot or cold seasons) could be addressed by improving/promoting availabil-
ity and appropriate opportunities to use indoor activities, such as indoor cycling, aerobic 
dance, indoor swimming, stair climbing, or mall walking, that are always available, 
regardless of the weather.

Changing ingrained behaviour patterns is challenging. The available evidence 
indicates that multicomponent (e.g. media, behavioural, social, policy, and environ-
mental), multisector (e.g. public health, transportation, recreation, healthcare), and 
multisite (e.g. work, school, community organization) community-wide campaigns 
can be effective in increasing participation in PA. Additionally, building workforce 
capacity, surveillance systems, and policy implementation infrastructure remain a 
significant challenge in the GCC context.

7.2 Strengths and limitations

To our knowledge, this is the first analysis to map behavioural constructs onto 
reported socio-cultural correlates for PA and SB in the GCC. Despite strong evidence 
that promotion of PA and decreasing SB are a key preventable risk factor for address-
ing the high rates of NCD in the GCC, studies and interventions remain scarce. 
Behavioural aspects and use of BCTs is not well highlighted. Future research could 
consider including BCTs to encourage positive socio-cultural changes at individual, 
and community levels.

Limitations include the restriction of the search strategy to Scopus, PubMed and 
Google Scholar. However, the included systematic reviews have searched several 
literature sources for primary studies, which minimize the risk of publication bias in 
our overview. The search included studies on factors associated with participation in 
PA published up to 2025. The majority of the included studies were cross-sectional 
and had not been designed to assess causal association.

8. �Conclusions

Adapting positive attitudes towards PA and reducing SB in the GCC requires 
ongoing public communication that highlights the benefits of an active lifestyle. 
Expanding opportunities for women to engage in PA, alongside developing support-
ive infrastructures for schools, workplaces, and communities, is essential. Building 
awareness around local cultural and gender-specific expectations through educa-
tion, training, and environmental changes including accessible indoor activity can 
strengthen individuals’ confidence to be active, especially those managing health 
conditions or already motivated to change. Interventions should be underpinned by 
culturally and religiously meaningful motivators and frame PA as both enjoyable and 
fulfilling. Future research must focus on testing effective, culturally appropriate PA 
promotional interventions linked to behaviour change techniques including goal-
setting, self-monitoring, and social support.
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Chapter 3

Exploring Determinants 
and Factors Associated with 
Problematic Smartphone Use 
among Youth
Roseane de Fátima Guimarães, Bruno Pedrini de Almeida 
and Michael Pereira da Silva

Abstract

Background: Children and adolescents represent the population most susceptible 
to problematic smartphone use. This vulnerability is supported by developmental, 
behavioral, and epidemiological evidence. Objective: To provide a comprehensive 
synthesis of current evidence regarding the determinants and factors associated with 
problematic smartphone use (PSU) among youth. Methods: First, a systematized 
qualitative literature review was developed, and second, exploratory analyses were 
conducted using data from the SMARTKids Québec pilot study, which surveyed 
approximately 250 Canadian students aged 6–17. Main findings: The review shows 
that psychosocial vulnerabilities and sleep disruption stand out as the most con-
sistent correlates with PSU. The exploratory findings highlight that higher levels of 
smartphone use were positively correlated with age and symptoms of depression, 
anxiety, and stress. Conversely, higher smartphone use was linked to poorer academic 
performance. Implications: The chapter emphasizes the importance of distinguish-
ing between underlying psychosocial determinants and associated behavioral or 
mental health factors. Ultimately, these insights support the need for a balanced and 
preventive approach, one that avoids alarmism but acknowledges the potential risks 
of problematic smartphone use, a multifaceted issue with implications for youth 
development and well-being.

Keywords: smartphone use, psychosocial determinants, mental health, academic 
performance, youth

1. �Introduction

The objective of this chapter is to provide a synthesis of current evidence
related to the determinants and factors associated to problematic smartphone use 
in youth. More specifically, the first section defines and describes the concept 
of “problematic smartphone use.” The second section discusses key preexisting 

49



Sedentary Lifestyle – A Multidisciplinary Perspective

2

knowledge related to its determinants and impacts in youth. The third section 
synthesizes the relationship between smartphone use and its possible psychosocial 
determinants based on exploratory statistical models in a sample of Canadian 
youth. Finally, the last section of the chapter provides a synthesis of exploratory 
analysis of the relationship between smartphone use and health outcomes in a 
sample of Canadian youth.

While several reviews have examined the prevalence and correlates of problematic 
smartphone use globally, there remains a need to clarify its conceptual boundaries, 
highlight inconsistencies in the literature, and examine how psychosocial and health-
related determinants manifest in specific populations such as Canadian youth. This 
chapter seeks to address these gaps by offering both a synthesis of existing interna-
tional evidence and original exploratory analyses that connect problematic smart-
phone use with psychosocial factors and health outcomes. It contributes not only to 
consolidating current knowledge but also to shaping more targeted future research 
questions and informing preventive strategies.

1.1 Definition of problematic smartphone use

Problematic smartphone use (PSU) is broadly defined as a compulsive pattern of 
smartphone usage that interferes with functioning, work, or academic performance 
and social relationships [1, 2]. Some researchers point out that the context of fear 
of missing out (FoMO) can also be applied, as a psychological condition that affects 
individuals who are afraid of being disconnected and can also increase anxiety levels 
when they are not with the device [3]. Nevertheless, it is observed that the scientific 
literature presents a certain inconsistency regarding the best term to be designated 
for the behavior, indicating that the use may be linked to poor behavioral adaptation, 
considered as PSU, or linked to an addictive character arising from the dependence 
caused by the desire to be with the device [4].

The term “smartphone addiction” is often misused to refer to bad digital habits, 
which are related to overall usage that is detrimental to well-being, relationships, aca-
demics, or other important activities, without being linked to a mental health issue. 
However, it is important to note that no official diagnosis yet exists for smartphone 
addiction [4].

PSU is a specific behavior that goes beyond a simple reflection of time spent with 
the smartphone. It is a true disorder that disrupts a young person’s functioning and 
often involves significant social, emotional, and behavioral problems throughout life. 
PSU is associated with behavioral symptoms such as [3]:

•	 Mood swings

•	 Loss of control

•	 Withdrawal

•	 High tolerance for screens

•	 A propensity to lie about one’s use

•	 Serious social dysfunction (isolation, failure to meet obligations, reduction or 
interruption of activities, etc.)
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Smartphone use often exceeds the originally intended duration, interfering with 
essential developmental habits for young people, such as sleep, physical activity, 
nutrition, and play [5–7].

1.1.1 A question of balance

The number of hours of smartphone use during leisure time is, of course, an indi-
cator to consider when determining the extent of the effects PSU can have on young 
people’s lives [8]. However, experts advise that discretion is essential. Concern should 
be expressed if, among other things, the young person:

•	 Often spends more time than expected in front of smartphones [7]

•	 Is less physically active [9]

•	 Sleeps less [9]

•	 Is less socially present [7]

•	 Has difficulty undertaking other tasks [9]

Is there a right time to evaluate the PSU? The day, context, and type of use must 
be carefully considered, as smartphone usage can vary significantly depending on 
whether it is a holiday, weekend, or weekday, periods that differ in the amount of time 
typically available for leisure activities.

1.2 Conclusion

This section defines the concept of PSU and presents its key characteristics. 
Several fundamental elements were highlighted and should be retained. For 
example, the resulting interference of PSU with daily activities. Another important 
aspect of PSU mentioned concerns physical activity, since the level of engagement 
in exercise tends to decrease as smartphone use increases. The widespread use of 
smartphones among youth makes it imperative for researchers to explore the asso-
ciations between PSU and psychosocial, behavioral, and health outcomes. Without 
such efforts, public health initiatives risk remaining reactive rather than preventive, 
and opportunities to safeguard adolescent development in a rapidly digitalizing 
world may be lost.

2. �State of knowledge of the determinants and impacts of problematic 
smartphone use in youth

Smartphones are deeply embedded in young people’s daily lives, both at school 
and in leisure activities, and they have several benefits. Their use often provides 
opportunities, such as access to information, social interactions, the development of 
digital skills, and entertainment. In their free time, young people primarily use it to 
watch videos, play games, or use social media [10]. However, this increased presence 
is not without risks, particularly for more vulnerable young people [11]. These uses 
differ by gender: girls spend more time on social and interactive activities, while boys 
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are more likely to play games [12–14]. Also, smartphone use generally increases as 
children get older [15].

2.1 Official screen time recommendations

The Canadian Pediatric Society [16] offers screen time (including smartphone) 
recommendations by age group. Although these guidelines are sometimes criticized 
for their lack of empirical support, the effects of prolonged screen exposure and the 
need to limit it are well established. The recommendation for leisure screen time for 
children aged 5–17 years is to limit it to less than 2 hours per day.

2.2 Recommendations for healthy lifestyle habits in youth

The Canadian 24-hour movement guidelines for children and youth (ages 
5–17 years) are the first evidence-based guidelines to address the whole day [17]. 
Children and adolescents are encouraged to live an active lifestyle with a daily bal-
ance of sleep, sedentary behaviors, and physical activities that support their healthy 
development. The sedentary guideline recommends no more than 2 hours per day of 
recreational screen time and limiting sitting for extended periods [17].

2.3 Highest rates of problematic smartphone use

Adolescents, typically defined as individuals between 10 and 24 years of age [18], 
represent the population most susceptible to PSU (23.3% globally) [19]. This vulner-
ability is supported by developmental, behavioral, and epidemiological evidence. 
These outcomes appear more pronounced in adolescent users due to their greater 
psychological and neurological plasticity [2].

2.3.1 What we know about the current evidence on factors associated with PSU?

To answer this question more broadly and use this evidence as a theoretical basis 
for this chapter, a systematized qualitative literature review based on publications 
indexed in Medline was developed to identify the current scientific evidence available 
on the PSU, exploring the factors associated with this behavior in youth.

The following descriptors were then defined: “cell phone” OR “mobile phone” OR 
“smartphone” AND “compulsive behavior” OR “addictive behavior” OR “problematic 
use” AND “adolescent.”1

The inclusion criteria adopted for selecting the studies were: (1) original studies; 
(2) studies that show factors associated with PSU; (3) studies that include adolescents 
as the population (between 10 and 24 years old) [18]; (4) studies published in English. 
As exclusion criteria, we chose studies that included individuals with a known 
diagnosis of some disease, as well as studies with young children (<10 years old), 
adults, and/or elderly people as the population. A filter was applied to the search only 
for the period of final publication of the articles, indicated as June 1, 2025. Studies 
with different terminologies to evaluate smartphone use were allowed to be included 
to expand the group of evidence on this topic.

1  Adolescents aged 10–24 years are not only more exposed to digital technologies but also more vulnerable 
to their potential harms, justifying the focus of this review on this specific developmental group.

52



Exploring Determinants and Factors Associated with Problematic Smartphone Use among Youth
DOI: http://dx.doi.org/10.5772/intechopen.1012669

5

Of a total of 271 selected articles, 206 were excluded (duplicated and ineligible). 
Thus, 65 articles comprised the analysis corresponding to the qualitative synthesis. 
The qualitative synthesis of this review is detailed below.

i.	Sociodemographic factors

ii.	Contradictory evidence on gender: Some studies identify female gender as a risk 
factor [20–37], while others associate male gender with higher PSU risk [14, 38–41]. 
This inconsistency may reflect differences in cultural contexts, PSU measurement 
tools, or the types of smartphone use (e.g., social media vs. gaming).

iii.	Age-related ambiguity: Similarly, both younger age [42–45] and older age 
[23, 46] appear as risk factors. This suggests that vulnerability may not be 
linear but context-dependent (e.g., developmental stage and school transition 
periods).

iv.	Gap: More comparative and longitudinal studies are needed to clarify whether 
gender and age operate as universal predictors or if their impact varies across 
cultural and technological environments.

v.	Behavioral factors

vi.	Substance use consistently linked: Alcohol [20, 21, 27], and tobacco/cigarette 
[21, 47] use repeatedly co-occur with PSU, pointing toward shared mecha-
nisms of addictive behaviors.

vii.	Sleep disruption as a strong pattern: Shorter sleep duration [22, 45, 48], 
delayed sleep [27], and sleep disorders [49, 50] are among the most consistent 
behavioral correlates of PSU.

viii.	Other lifestyle risks: Physical inactivity [32, 44] and bullying [51] appear in 
fewer studies but align with broader behavioral maladaptation.

ix.	Gap: Future research should investigate directionality (whether PSU disrupts 
sleep and activity, or vice versa) and whether these behaviors act as mediators 
between psychosocial distress and PSU.

x.	Psychosocial factors

xi.	Mental health symptoms strongly and consistently linked: depression [30, 38, 
42, 50, 52–58], anxiety [20, 42, 50, 54, 59–61], and stress [44, 56, 58, 62, 63] 
are among the most replicated findings, suggesting PSU may be both a coping 
mechanism and an exacerbating factor.

xii.	Broader psychosocial vulnerabilities: Loneliness [47, 63, 64], suicidal ideation 
[65], low self-control [32, 66], lower quality of life [67, 68], and psychological 
distress [23] extend the spectrum of risk.

xiii.	Pattern: The psychosocial domain demonstrates the most robust and conver-
gent evidence, suggesting it is central to PSU vulnerability.
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xiv.	Gap: More longitudinal designs are needed to clarify causal pathways, whether 
PSU primarily arises as a maladaptive coping strategy or worsens preexisting 
psychological symptoms.

xv.	Parental and social factors

xvi.	Parental influence is multifaceted: Risk factors include poor communication 
[69], parental addiction both general [66, 70] and smartphone-specific [71], 
parental neglect [72], abusive [73, 74] or violent [47, 66] environments.

xvii.	Peer and teacher relationships: Strained social ties [47, 72] also contribute, 
underscoring the importance of broader relational ecosystems.

xviii.	Gap: Few studies disentangle whether parental modeling of smartphone use 
versus parental neglect or abuse exerts a stronger influence. Cross-cultural 
comparisons could clarify the relative weight of these pathways.

xix.	Academic and physical health factors

xx.	Academic decline is consistently associated with PSU [27, 34, 38], suggesting a 
reciprocal relationship where distraction leads to poor performance, which in 
turn fuels problematic use.

xxi.	Physical health consequences (postural changes [75], cervical spine pain [45], 
and lower health education [39]) appear less frequently, suggesting they are 
secondary outcomes rather than primary drivers.

xxii.	Gap: More studies are needed to assess whether poor academic performance 
is a predictor or outcome of PSU and whether physical health problems are 
sufficiently distinct from other lifestyle risks (e.g., sedentary behavior).

xxiii.	Psychosocial protective factors

xxiv.	High self-esteem [76] emerges as a consistent buffer, contrasting with the 
strong association of low self-control, depression, and anxiety with PSU. This 
suggests that fostering positive self-perception may mitigate susceptibility to 
maladaptive smartphone use.

xxv.	Pattern: Whereas psychosocial risk factors are numerous and well-docu-
mented, protective psychosocial factors are comparatively underexplored, 
leaving an asymmetry in the literature.

xxvi.	Gap: More research is needed to investigate additional potential protective 
traits (e.g., resilience, emotional regulation, and social competence) that may 
counterbalance known psychosocial vulnerabilities.

xxvii.	Parental protective factors

xxviii.	Parental education shows a protective influence, with both general parental 
education [23] and specifically maternal education [46] linked to reduced 
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PSU. This may reflect increased parental awareness, monitoring skills, or role 
modeling.

xxix.	Quality of parent-child relationship [33, 51, 77] consistently appears as a 
protective buffer, reinforcing findings that relational environments are central 
to PSU risk. Stronger parental bonds seem to offset vulnerability even in the 
presence of individual or contextual risks.

xxx.	Pattern: Unlike the risk factors, where parental influences are primarily nega-
tive (neglect, poor communication, abuse), the protective evidence highlights 
the positive role of supportive and educated parents, suggesting a duality in 
family influence.

xxxi.	Gap: The evidence does not yet clarify whether educational attainment oper-
ates directly (e.g., through digital literacy) or indirectly (e.g., via socioeco-
nomic status or parenting style). Nor is it clear whether father’s education 
plays a similar role to mothers.

2.3.1.1 Key patterns and gaps for risk factors

•	 Strongest convergence: Psychosocial vulnerabilities and sleep disruption stand 
out as the most consistent correlates.

•	 Persistent inconsistencies: Gender and age show contradictory associations, 
pointing to context- and culture-dependent effects.

•	 Underexplored mediators: The interplay between behavioral (sleep, substance 
use), psychosocial (stress, depression), and relational (parental/peer) factors is 
rarely tested in integrated models.

2.3.1.2 Key patterns and gaps for protective factors

•	 Strongest convergence: Protective effects cluster around supportive parental 
relationships and individual self-esteem.

•	 Imbalance in evidence: Compared to the wide range of identified risk factors, 
protective factors are sparsely studied, limiting understanding of resilience 
pathways.

Some of these factors will be explored using pilot data from the SMARTKids 
Québec study in the next sections.

2.4 Conclusion

Many results are sometimes contradictory or difficult to interpret, particularly due 
to different measurements and sometimes weak associations. It is also important to 
note that some effects among young people are still poorly documented or extrapo-
lated from studies conducted on adults. Moreover, although research is increas-
ingly documenting this issue, the data do not always clearly establish which comes 
first: smartphone use as the origin of a problem, or as a response to an existing issue. 
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Furthermore, the media sometimes tends to report the most alarming conclusions, 
without reflecting the complexity and nuances of the scientific discourse.

Longitudinal, cross-cultural, and mechanism-focused studies are urgently needed 
to clarify causal directions and disentangle overlapping pathways. More research 
should systematically explore positive psychosocial traits (e.g., resilience and coping 
skills) and family-level buffers (e.g., shared digital literacy and authoritative parent-
ing) to balance the risk-focused literature.

3. �Mapping the factors associated with problematic smartphone use in 
Canadian youth

Screen use is a complex phenomenon omnipresent in our lives. In Canada, only 
53% of children and adolescents aged 5 to 17 meet the screen time recommendations 
of the Canadian 24-hour movement guidelines [78], which is a maximum of 2 hours 
per day. As children enter school, their digital world expands. Uses diversify, screen 
time tends to increase, and access to devices changes [79]. This period marks a signifi-
cant turning point. On one hand, increased digital engagement can support learning, 
creativity, and social connection. However, it also comes with potential consequences: 
the effects of screen use, initially moderated by individual and family factors, can 
become more pronounced over time, particularly concerning academic performance 
[79]. Excessive or unsupervised screen time may interfere with concentration, sleep, 
and study habits, ultimately impacting school outcomes [79].

One of the most frequently used screens by young people is the smartphone [80]. 
Over the last decade, the smartphone has become an almost ubiquitous object in the 
lives of young people. In Canada, 62% of young people aged 6–17 use a smartphone 
[80]. More specifically, this use is more prevalent among secondary school students 
(80%), although it is also very high among primary school students (50%) [80]. 
While 9% of children aged 6–12 spend more than 15 hours per week on their smart-
phones, this percentage rises to 26% among adolescents aged 13–17 [80]. Adolescents 
are generally more prone to impulsive decision-making due to their still-developing 
self-control [81]. This tendency is often reflected in their smartphone use, particu-
larly given the wide array of entertainment options that these devices provide.

Despite the many benefits associated with smartphone use previously described, its 
problematic use could lead to multiple problems regarding physical and mental health 
and interfere with overall well-being [82], possibly linked to lower physical activity, 
sleep disturbances, and increased sedentary behavior [83]. The quality of social and 
family interactions [83], as well as academic achievement [20], could also be affected. 
The presence of a switched-off cell phone on the desk could also affect working 
memory, which is one of the cognitive functions’ skills central to academic learning 
[84]; the mere sight of the object can interfere with specific cognitive skills [85].

Given all this evidence, it is very important to assess and map possible determi-
nants of PSU in youth and the underlying risk factors to better inform prevention 
strategies and guide the development of targeted interventions to mitigate its negative 
impacts on youth well-being.

Note that for this chapter, the aim of this pilot analysis and its exploratory results 
is to provide preliminary insights that will inform future research on the subject. 
Rather than drawing definitive conclusions, this section will offer a comprehensive 
exploration of the key elements linked to PSU in Canadian youth, with the intention 
of instigating further and more in-depth investigations.
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It is divided into two distinct but complementary parts:

3.1 �Part 3.1: Psychosocial determinants of problematic smartphone use in 
Canadian youth

This part focuses on the psychological and social variables that may predispose 
youth to engage in problematic smartphone behaviors. Drawing on empirical pilot 
findings, it examines factors such as age, sex, parent’s education, body image, and 
self-esteem, all of which may function as underlying drivers of PSU.

3.2 Part 3.2: Associated factors to problematic smartphone use in Canadian youth

The second part addresses a broader set of variables that have been previously 
statistically associated with PSU as shown in the literature. These factors may not 
serve as direct causes but represent important correlates, including lifestyle habits, as 
physical activity, sedentary behavior, sleep, mental health outcomes, as symptoms of 
depression, anxiety and stress, and academic performance. By distinguishing between 
psychosocial determinants and associated factors, this section provides a nuanced 
understanding of the multifaceted nature of PSU in young populations, offering valu-
able insights for future research involving educators, clinicians, and policymakers.

To do so, we used data from the SMARTKids Québec study, which is a pilot study 
with a cross-sectional, observational, and correlational design that aims to explore 
the determinants and factors associated to PSU among youth. The non-probability 
sample includes approximately 250 students aged 6–17 from primary and secondary 
schools registered with the School Service Centers of Mauricie (Quebec), Canada. The 
sample size provides an acceptable margin of error and level of precision [86].

The adolescents (or parents if <14 years old) who gave consent to participate in the 
study were invited to complete an online questionnaire comprising the sections below:

•	 Sociodemographic factors: age, sex, and parental education level (both mother 
and father).

•	 Smartphone use: Smartphone Addiction Scale – Short Version (SAS-SV) [87].

•	 Self-esteem scale for children and adolescents [88, 89].

•	 Body image State scale: 9-point scales with higher scores reflecting greater 
levels of body size satisfaction and attraction. First item ranges from Extremely 
dissatisfied (1) to Extremely satisfied (9), while the second item ranges from 
Extremely physically unattractive (1) to Extremely physically attractive (9). 
Higher scores denote higher body satisfaction [90].

•	 Physical activity: Physical Activity Questionnaire for Children and Adolescents 
(PAQ-C and PAQ-A) [91].

•	 Sleep duration: Canadian Health Measures Survey, Cycle 6 (2018–2019) [92].

•	 Sedentary behavior: Various contexts (e.g., screens, reading, and homework), 
characteristics, frequency, and duration. Five questions from the Canadian 
Health Measures Survey, Cycle 6 (2018–2019) [92].
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•	 Depression, Anxiety, and Stress: Depression, Anxiety, and Stress Scale 
(DASS-21) [93].

•	 Academic performance (global performance and French/Mathematics 
performances): 20 questions from the Quebec Longitudinal Study of Child 
Development (Phase 3, Quebec Institute of Statistics, 2011) [94]. Each question 
has a score that must be calculated from the equations pre-established by its 
user guide.

Descriptive analyses were performed to summarize the sample characteristics. 
Continuous variables were reported as means and standard deviations (SD), and cat-
egorical variables were expressed as frequencies and percentages. Pearson correlation 
coefficients were calculated to examine the linear relationships between smartphone 
use and psychosocial variables, behavioral, mental health, and academic predictors. 
All statistical analyses were conducted using [SPSS 28 (IBM SPSS. Armonk, NY: IBM 
Corp)]. Statistical significance was set at p < .05.

3.3 �The psychosocial determinants of problematic smartphone use in  
Canadian youth

The descriptive results of the differences between girls and boys are shown in 
Table 1. The sample with valid data consisted of 61.1% girls. The average age was 
approximately 13.2 years ±2.8. Regarding parental education, 89.1% of mothers and 
82.9% of fathers reported having postsecondary education. In terms of smartphone 
use, most of girls and boys reported balanced use, 76.1 and 80.6%, respectively. 

Variables Girls (61.1%) Boys (38.9%) Total p

% or Means (SD)

Sociodemographics

Age 13.4 (2.9) 13.2 (2.2) 13.2 (2.8) .37

Mother’s education

Postsecondary 87.4 91.7 89.1 .90

Father’s education

Postsecondary 82.4 83.6 82.9 .87

Smartphone use

Balanced 76.1 80.6 77.8 .59

Problematic 23.9 19.4 22.2

Psychosocial

Body image, score

Appearance 6 ± 2 6 ± 2 6 ± 2 .38

Body size 6 ± 2 7 ± 2 6 ± 2 .27

Self-esteem, score total 27.2 (2.7) 26.9 (3.5) 27.1 (2.9) .61

SD: Standard deviation; Body image 9-point Likert scale.

Table 1. 
Characteristics of the participants (n = 234).
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Overall, 22.2% of participants exhibited problematic use. Under psychosocial char-
acteristics, body image and self-esteem scores were similar across genders. For both 
subscales of body image, participants reported a mean score of 6 ± 2 about their 
appearance and body size. Finally, girls had a mean self-esteem score of 27.2 ± 2.7, and 
boys had 26.9 ± 3.5. No differences between sexes were observed.

Figure 1 presents the correlations between psychosocial determinants and 
smartphone use. Among the variables examined, age emerged as the only factor 
that was significantly and positively correlated with smartphone use in our sample 
(r = .0276, p < .001). This finding suggests that, within this specific population, 
older individuals reported higher levels of smartphone use compared to their 
younger counterparts.

3.4 Associated factors to problematic smartphone use in Canadian youth

Table 2 summarizes lifestyle behaviors and mental health indicators among 234 
participants (61.1% girls). There was a statistically significant gender difference in 
physical activity levels; 50.0% of boys were classified as active, compared to only 
30.1% of girls (p < .001). No significant gender differences were observed for the 
other variables. Overall, 63.8% of the total sample met the sleep recommendation. 
Regarding recreational screen time, 76.0% exceeded 2 hours per day. Only 26.9% of 
girls and 19.1% of boys reported screen time of less than 2 hours daily. Girls presented 
a mean DASS score of 39.8 ± 12.9, while boys scored lower on average: 31.9 ± 8.9, 
without statistical significance.

Figure 2 shows that all mental health symptoms were positively correlated 
with smartphone use (r = 0.330, p < .001). Notably, higher smartphone use 
was associated with higher depression (r = 0.348, p < .001), anxiety (r = 0.228, 
p < .001), and stress scores (r = 0.314, p < .001). Concerning the global academic 
performance, higher smartphone use was related to lower overall academic per-
formance (r = −.276, p < .001). SAS: Smartphone use scale; PA: physical activity; 
SED: sedentary time; DASS-total: Depression, anxiety, and stress scale total score; 
DASS-D: depression score; DASS-A: anxiety score; DASS-S: stress score; Math: 
mathematics; FR: French.

Figure 1. 
Correlations between smartphone use and psychosocial factors. SAS: Smartphone use scale.
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3.5 Conclusion

Despite the uncertainties that remain in this pilot cross-sectional research, the 
possible determinants and the risks associated with smartphone use cannot be 

Figure 2. 
Correlations between smartphone use and health factors and academic performance.

Variables Girls (61.1%) Boys (38.9%) Total p

% or Means (SD)

Lifestyle habits

Physical activity

Active 30.1† 50.0† 37.8 <.001

Inactive 69.9* 50.0* 62.2

Sleep

< 9 h/d 40.4 30.0 36.2 .20

≥ 9 h/d 59.6 70.0 63.8

Screen time

< 2 h/d 26.9 19.1 24.0 .39

≥ 2 h/d 73.1 80.9 76.0

Mental health

DASS, score total 39.8 ± 12.9 31.9 ± 8.9 36.9 ± 12.3 <.001

Academic Perf.

Global (best#) 63.5% 69.5% 65.9% .45

Math 76.5 ± 28.2 74.5 ± 30.6 75.6 ± 29.1 .66

French 75.8 ± 27.7 70.2 ± 29.6 73.6 ± 28.5 .21

SD: Standard deviation; †*Significant differences between sexes. Global academic performance items: I am among 
the worst; I am weaker than average; I am in the average; I am stronger than average; I am among the best (#category 
shown in the table).

Table 2. 
Characteristics of the participants (n = 234).
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ignored. Older adolescents reported higher levels of smartphone use. This behavior 
was also associated with mental health indicators and seemed to be related to poorer 
academic performance.

We acknowledge that correlation is not sufficient for causation, but it is neces-
sary to address new and well-directed research questions. It is also worth noting 
that the sample from this study does not allow the associations to be extrapolated 
to the entire population of children and adolescents in Canada. However, these 
exploratory findings generate important, although not conclusive, information 
from an emerging area for the scientific community and public health as well. 
Faced with this reality, a preventive approach is essential. Beyond technological 
enthusiasm or systematic condemnation of smartphones, it is essential to adopt 
a nuanced stance aimed at protecting public health and the well-being of young 
people.

Given the rapid pace of digital integration into adolescent life, delaying rigorous, 
large-scale, and longitudinal investigations risks missing a critical window to prevent 
long-term harms and to inform evidence-based interventions. In parallel, these 
insights carry immediate implications for practice: policymakers should prioritize 
digital health strategies that balance regulation with accessibility; schools should 
integrate media literacy and healthy technology use into curricula; and families 
should be supported with guidance on fostering open communication, setting limits, 
and modeling balanced smartphone use. Only through this coordinated, multi-level 
approach can the potential benefits of digital connectivity be preserved while mini-
mizing its risks to adolescent development.

4. �Practical applications

Considering the evidence presented throughout this chapter on the determinants 
and associated factors of PSU among Canadian youth, it is essential to outline 
concrete recommendations aimed at mitigating the associated risks. These recom-
mendations are grounded in current research and acknowledge the diverse contexts 
in which young people engage with smartphones. They are intended to guide 
especially educators, families, and public health professionals in fostering healthier 
digital environments that support the well-being and development of youth. The 
following recommendations focus on prevention and education for smartphone 
youth users.

4.1 Recommendation 1

Given the multifaceted and potentially harmful effects of PSU, it is essential to 
implement targeted, context-sensitive interventions that address both the quantity 
and quality of screen engagement among youth.

Interventions should prioritize promoting balanced daily routines, ensuring that 
screen time does not displace critical activities like physical exercise, sleep, and face-
to-face social interactions. Public health and educational strategies should also focus 
on media literacy, helping young people critically assess the content they consume 
and understand its influence on behavior, body image, and attention.

Moreover, interventions must consider individual differences such as age, sex, and 
family environment to effectively support the most vulnerable youth, including those 
facing behavioral challenges or socioeconomic adversity.
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Special attention should be given to younger people, whose self-regulation skills are 
still developing, and who are more susceptible to imitating harmful behaviors seen online.

To be effective, strategies should include parental guidance, structured device use 
(e.g., screen-free mealtimes and bedtimes), and content-aware policies, rather than 
focusing solely on limiting screen time. Programs delivered in schools and communi-
ties can emphasize the dual hypothesis that:

1.	Excessive smartphone use displaces essential developmental activities;

2.	The content and social modeling young people encounter online can shape be-
havior and self-concept in powerful ways.

Addressing both pathways is key to promoting healthier digital habits and mini-
mizing negative impacts on health and academic performance.

4.2 Recommendation 2

A National Assembly committee has recommended that the Government of Quebec 
prohibit, starting with the 2025–2026 school year, the use of cell phones, headsets, and 
other personal mobile devices in all elementary and secondary schools until the end of 
classes, including on school grounds. This ban will be issued through a clear directive 
to ensure consistent implementation, except when such use is required by the teach-
ing staff ’s instructional methods, a student’s health, or the special needs of a student 
with a disability or social maladjustment or learning difficulties. The implementation 
procedures will be established by the authorities provided for in the Education Act and 
the Act Respecting Private Education, within the limits of their jurisdiction (the school 
team, students, and parents). The Commission also recommends that the Ministry of 
Education support schools to facilitate the implementation of the total ban on personal 
screens, by further promoting access to screen-free activities and encouraging aware-
ness-raising initiatives among students. A further study of our team will be conducted 
to explore the long-term impacts of this recommendation on smartphone use, health-
related outcomes and academic performance in youth.

Considering growing global concerns about the impact of personal mobile device 
use in schools, other countries are strongly encouraged to consider similar measures 
to support student well-being and academic success.
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Chapter 4

Physical Activity, Physical Fitness 
and Mental Health
Minseon Park

Abstract

Mental disorders, including major depressive disorder, along with lifestyle-related 
non-communicable diseases, are emerging as leading contributors to global health 
problems. According to the World Health Organization, the prevalence of mental dis-
orders has risen sharply in recent decades, including in nonindustrialized nations. As 
psychological and lifestyle-related factors, many of these influences are not specific to 
any one disease but broadly contribute to physical and mental health problems. They 
adversely affect individuals’ physical, psychological, and social functioning, as well 
as their overall quality of life. Given that most individuals today engage in sedentary 
occupations with limited opportunities for physical activity, incorporating regular 
physical activity or exercise is essential for maintaining both mental and physical 
health. Exercise, a specific form of physical activity, affects various biological and 
psychosocial mechanisms that are also involved in the pathophysiology of mental 
health, especially depression. This chapter emphasizes the role of physical activity 
and physical fitness in treating and preventing depression and presents underlying 
potential mechanisms of physical activity in terms of modulating neuroplasticity, 
inflammatory responses, oxidative stress, and social supports.

Keywords: mental health, depression, physical activity, physical fitness, prevention

1. �Introduction

1.1 Physical activity and physical fitness

Mental disorders are one of the leading causes of disability as well as mortality [1].
In 2019, the global burden of mental disorders ranked as the seventh leading cause 

of disability, accounting for 970 million prevalent cases. Among them, depressive and 
anxiety disorders were the primary contributors to the overall burden. The associa-
tion between mental disorders and mortality is complex because mental disorders 
are linked to adverse health behaviors, including smoking, substance abuse, physical 
inactivity, and poor nutrition [1].

Epidemiological studies have demonstrated an association between physical 
activity, physical fitness, and mental health [2, 3]. They supported the pivotal role of 
physical activity, nutrition, and fitness as valuable tools for prevention, treatment, or 
enhancement of mental disorder management in children, adolescents, and adults.
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Fitness measures the body’s capacity to transport and utilize oxygen, primarily 
influenced by training status and partially by genetic factors [3]. Physical activity 
(PA), on the other hand, is a behavioral trait encompassing the energy expended 
on both voluntary and involuntary activities throughout the day [4]. Assessments 
of physical activity usually rely on methods, such as self-reported questionnaires, 
motion sensors, and structured interviews. In contrast, physical fitness can be 
objectively measured with graded exercise tests, and it is influenced by regular daily 
PA levels as well as nutritional status and the functional capacity of organs such as the 
lung, heart, and hematologic system [3].

This chapter will present well-documented relationships between physical activ-
ity and fitness and mental health—especially depression and anxiety—along with 
emerging evidence supporting the role of physical activity and fitness in preventing 
and treating these conditions. It will also explore the potential pathophysiological 
mechanisms that may explain these relationships.

1.2 Physical activity and mental health by age group

1.2.1 �Long-term physical activity interventions on mental health outcomes in young 
people

Changes in developmental processes from childhood through young adulthood are 
believed to heighten the risk of psychiatric disorders, as the nervous system is particu-
larly vulnerable to psychosocial stress during this stage [5].

Numerous interventions for young people with mental disorders have been evaluated 
for effectiveness. Based on medical knowledge, antidepressants proved to be effective 
in treating depression in young people. Additionally, physical activity interventions also 
showed effectiveness for improving the physical and mental health of young people, 
and it is inexpensive and easy to apply [6]. Previous studies consistently reported sig-
nificant improvements in depression and distress following extended physical activity 
interventions. Activities such as group jogging and aerobic dance were linked to reduced 
depressive symptoms in both healthy individuals [7] and those with depression among 
young adults [8]. In adolescent athletes, strength training led to improvements in mood 
[9], while dance movement therapy reduced emotional distress in adolescents with mild 
depression [10]. Overall, these findings suggest that physical activity interventions may 
help alleviate depressive symptoms and emotional distress in youth, aligning with the 
conclusions of a recent meta-analysis on depression [6].

With regular and ongoing participation, exercise may enhance psychological well-
being and cognitive function, potentially producing a calming effect on the nervous 
system. Underlying neurobiological mechanisms have not been well established. 
Several neurobiological processes linked to physical activity—such as hippocampal 
neurogenesis, increased cerebral blood volume, elevated levels of brain-derived neu-
rotrophic factor (BDNF), reduced cortisol levels, and changes in functional activation 
of the fronto-parietal network—have been recognized for their role in enhancing 
cognitive function [11]. However, these mechanisms have primarily been investigated 
in older adults, particularly in relation to the prevention and treatment of chronic and 
neurodegenerative conditions, rather than in younger populations. Findings from 
older populations are likely only useful to a limited extent for children, adolescents, 
and young adults, as the human brain undergoes substantial maturational develop-
ment from childhood to young adulthood, including pruning of synapses and myelin-
ation of white matter tracts to increase neuronal efficiency [5]. Deterioration in brain 
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structure and function from mid to late adulthood further complicates a comparison 
[12]. Further research is needed.

1.2.2 Long-term physical activity interventions on mental health outcomes in adults

A notable example is the UK’s National Institute for Health and Clinical Excellence 
(NICE), which has incorporated exercise interventions into its guidelines for treating 
and managing depression in adults. Their report evaluates existing clinical evidence 
and proposes exercise recommendations for individuals diagnosed with persistent 
mild to moderate depression, regardless of age. These individuals are advised to 
engage in exercise sessions lasting 45–60 minutes, 2–3 times per week, over a period 
of 10–14 weeks to reduce the severity of depressive symptoms. The recommended 
exercise should include both endurance and resistance training, aligning with WHO 
guidelines (see Figure 1). It is advised that these activities be supervised by health-
care professionals, as supervised exercise has shown greater effectiveness compared 
to unsupervised programs in most studies. As for anxiety disorders, although the 
evidence is less consistent than for depression, some studies have shown that single 
sessions of moderate-intensity exercise can significantly reduce state anxiety [14].

The prevention of depression necessitates the implementation of effective strate-
gies, including the modification of established risk factors. Accumulating evidence 
from narrative reviews suggests that physical activity serves as a protective factor 
against the development of depressive disorders. A meta-analysis of prospective 
cohort studies demonstrated that individuals engaging in higher levels of physical 
activity exhibited a 17% (95% CI: 12–21%) reduction in the likelihood of developing 
depression compared to those with lower activity levels. Similarly, a more comprehen-
sive meta-analysis, synthesizing 106 effect sizes from 65 studies employing hetero-
geneous measures of physical activity exposure, reported a 21% (95% CI: 18–25%) 
reduction in depression risk among more physically active individuals.

Figure 1. 
Physical activity and exercise recommendations by the World Health Organization according to age group [13].
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1.3 �Association between physical activity and risk of depression: Dose-response 
relationship

Based on recent meta-analysis, an inverse curvilinear relationship between 
physical activity and risk of depression has been identified, indicating that the most 
substantial reductions in depression risk occur when individuals transition from 
complete inactivity to engaging in even modest levels of physical activity. Specifically, 
accumulating a weekly activity volume equivalent to approximately 2.5 hours of brisk 
walking was associated with a 25% reduction in depression risk, while even half that 
amount was linked to an 18% lower risk compared to no physical activity. Beyond this 
threshold, additional increases in activity levels yielded only marginal improvements 
in risk reduction (Figure 2) [15].

Compared to individuals who reported no engagement in physical activity, adults 
who accumulated approximately half of the recommended volume (4.4 mMET-hours per 
week, half of minimum recommended level of physical activity, approximately 2.5 h/wk. 
of brisk working) exhibited an 18% reduction in the risk of developing depression (95% 
CI: 13–23%). Those meeting the full recommended level of physical activity—equivalent 
to 8.8 mMET-hours per week, approximately 2.5 h/wk. of brisk working of 3.5 marginal 
METs—demonstrated a 25% lower risk (95% CI: 18–32%). However, beyond this thresh-
old, the additional benefits appeared to diminish, accompanied by increased variability 
and uncertainty in the observed effects (see Table 1). Population Impact Fraction (PIF) 
analyses, derived from the prevalence of physical activity and depression outcomes across 
the included cohorts, indicated that 11.5% (95% CI: 7.7–15.4%) of incident depression 
cases could have been prevented if all adults had engaged in at least 8.8 mMET-hours of 
physical activity per week (see Table 1). The estimated PIFs were approximately twice as 
large for elevated depressive symptoms compared to major depressive disorder at both the 
8.8 and 17.5 mMET-hours per week thresholds, and nearly three times greater at the lower 
activity level of 4.4 mMET-hours per week [15].

1.4 �Physical activity and depression and anxiety disorders: Assessment of 
causality

According to a recently published systematic review of four reviews (two for 
depression and two for anxiety disorders), individuals with high levels of physical 
activity presented to have a lower risk of incident depression (adjusted RR = 0.83, 

Figure 2. 
Association between physical activity and incidence of depression [15].
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95% CI = 0.76, 0.90) and were less likely to develop anxiety (adjusted OR = 0.74, 
95% CI = 0.62, 0.88) when compared to those with low levels of physical activity. 
This review suggests that physical activity is likely to have a causal relationship with 
both conditions [16]. As shown in Figure 3, exercise induces a range of interrelated 
neurobiological changes that create a brain environment protective against depres-
sion. Neurotrophins, such as VEGF, promote cellular processes like angiogenesis, 
leading to structural brain adaptations—particularly in regions implicated in depres-
sion, such as the hippocampus—that enhance stress regulation and cognitive func-
tion. Although our understanding of these mechanisms is advancing, the complex 
interactions among molecular pathways remain poorly understood. For instance, IL-6 
has been shown to influence hippocampal morphology, suggesting shared biological 
mechanisms through which exercise may alleviate depressive symptoms [17].

Risk association by activity volume 
[mMET-h/wk], RR (95% CI)

Population impact by activity volume 
[mMET-h/wk], PIF (95% CI), %

4.4 8.8 17.5 4.4 8.8 17.5

Depression 0.82 
(0.77–0.87)

0.75 
(0.68–
0.82)

0.72 
(0.64–
0.81)

6.38 (4.25–8.63) 11.53 
(7.69–
15.43)

13.89 
(8.44–19.25)

Major depression 0.83 
(0.75–0.92)

0.75 
(0.64–
0.87)

0.74 
(0.61–
0.88)

2.97 (1.27–4.91) 7.28 
(3.36–
11.44)

8.04 
(2.38–13.82)

Elevated 
depressive 
symptoms

0.80 
(0.73–0.88)

0.73 
(0.64–
0.84)

0.70 
(0.59–
0.84)

9.45 (5.19–13.86) 14.44 
(7.88–
20.92)

17.01 
(8.39–25.24)

Abbreviations: mMET, marginal metabolic equivalent of task; PIF, potential impact fraction; RR, relative risk.aRisks 
are expressed relative to accumulating 0 mMET-h/wk.

Table 1. 
Relative risk of potential impact factors of incident depression, major depression, and elevated depressive 
symptoms at three physical activity levelsa [15].

Figure 3. 
Mechanisms of the relationship between physical activity and depressive symptoms [17].
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Emerging evidence also indicates mechanistic overlaps between exercise and 
pharmacological treatments, with both influencing neurogenesis via similar path-
ways. Their combination may yield additive effects on depression-related outcomes. 
In parallel, psychosocial mechanisms—including improvements in self-esteem—may 
also contribute to the antidepressant effects of exercise, though these remain under-
studied [17]. The predominance of observational designs in this area limits causal 
inference due to reverse causality, and more interventional research is warranted.

2. �Physical fitness and mental health

Higher levels of physical fitness have been linked to a reduced risk of all-cause and 
cardiovascular disease (CVD) mortality, and improvements in fitness have similarly been 
associated with decreased mortality risk. Additionally, numerous studies have demon-
strated that greater fitness is correlated with a lower incidence of nonfatal conditions such 
as myocardial infarction, heart failure, and depression [18]. Based on a recently published 
study of Benjamin L et al., over 117,218 person-years of Medicare follow-up with gener-
ally healthy 17,989 participants (80.2% men) with a mean age of 50.0 years (SD = 8.7), a 
total of 2701 cases of diagnosed depression were observed. The incidence rate of depres-
sion was 22.2 per 1000 person-years in the high fitness group (1041 cases) and 26.2 in 
the moderate fitness group (1136 cases), compared to 30.7 in the low fitness group (524 
cases) [18]. This study found that people with higher fitness levels in midlife had a lower 
risk of dying from heart disease, even if they later developed depression. Fitness can be 
improved in most people through aerobic exercise, which is generally simple and low-cost. 
However, surveys show that only about half of adults meet the recommended guidelines 
for aerobic activity, and even fewer meet both aerobic and muscle-strengthening exercise 
recommendations [18].

There are research findings on how much physical activity is needed to improve 
fitness. The amount may vary depending on factors such as age and gender.

In a study involving generally healthy adults aged 55 and older with normal 
functional status, the COACH program (n = 69)—utilizing a pedometer-based 
intervention over 9 months with a low to moderate recommended dose of physical 
activity—demonstrated that increasing physical activity by more than 35% led to 
improvements in both physical fitness and cognitive function compared to stretch 
program (n = 33). Since having both depression and heart disease leads to much 
higher healthcare costs and service use, early prevention through improving fitness 
may help reduce both health risks and medical expenses [19].

On the other hand, excessive and compulsive physical activity, especially in 
eating disorder patients, may worsen psychological outcomes. A review of 47 studies 
proposed the term “problematic use of physical activity (PPA)” and a new model 
explaining its development in anorexia nervosa. The issue as a whole emphasizes that 
nutrition and physical activity play key roles in promoting mental health and can 
support the treatment of mental illness [20].

3. �Sedentary lifestyles and mental health

3.1 Long working hours on depression

The World Health Organization (WHO) and the International Labour 
Organization (ILO) are collaborating on the WHO/ILO Joint Estimates of the 
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Work-related Burden of Disease and Injury (WHO/ILO Joint Estimates) initiative 
[21]. This effort aims to calculate the number of deaths and disability-adjusted life 
years (DALYs) linked to specific occupational risk factors, including long working 
hours. In a recent systematic review by Ruguiles R. et al., 22 studies, composed of a 
total of 109,906 individuals, in comparison to working 35–40 hours per week, the 
impact of working longer hours on the risk of developing depression remains unclear. 
For those working 41–48 hours weekly, the pooled odds ratio (OR) is 1.05 (95% 
confidence interval [CI]: 0.86 to 1.29) based on eight studies involving 49,392 partici-
pants, with an I2 of 46% and low-quality evidence. Similarly, working 49–54 hours 
per week yields an OR of 1.06 (95% CI: 0.93 to 1.21), also from eight studies with 
49,392 participants (I2 = 40%, low-quality evidence). For those working 55 hours 
or more weekly, the OR is 1.08 (95% CI: 0.94 to 1.24), derived from 17 studies with 
91,142 participants (I2 = 46%, low-quality evidence). Subgroup analyses did not show 
any statistically significant differences (P < 0.05) based on WHO region, gender, 
age group, or socioeconomic status [22]. On the other hand, three other systematic 
reviews [23–25] showed the association between long working hours and a modestly 
increased risk of depression. Based on the available evidence, there remains a high 
degree of uncertainty regarding the relationship between long working hours and 
the risks of experiencing, developing, or dying from depression. The current body of 
human data has been assessed as providing “inadequate evidence of harmfulness” for 
working hour categories of 41–48, 49–54, and ≥ 55 hours per week, when compared 
to the standard 35–40 hours per week [22].

4. �Practical applications for mental health

For children and adolescents aged from 5 to 18 years, it is recommended to engage 
in at least 45 to 60 minutes of physical activity daily, including moderate to vigorous 
aerobic exercises from 3 to 5 days each week. School-based programs are likely to be 
more effective in achieving these activity levels. Moderate physical activities include 
running, dancing, swimming, and games involving catching and throwing, while 
vigorous activities often involve sports activities. Enjoyable activities are essential. 
Although an 8-week supervised physical activity program is generally recommended 
for depression or anxiety, even short-term exercise may be beneficial.

Adults aged 18–64 are recommended to engage in 150–300 minutes of moder-
ate or 75–150 minutes of vigorous aerobic activity weekly, plus muscle-strength-
ening exercises on at least 2 days. Even lower levels of activity, such as 2.5 hours 
of brisk walking per week or half that amount and avoiding long sitting times, 
offer significant mental health benefits. Early identification and management of 
workplace psychosocial risks, alongside structural measures and promotion of 
physical activity, are essential for preventing mental health issues. Preventing sui-
cidal ideation among workers requires multifaceted interventions, including legal 
regulations, overwork reporting systems, workplace sanctions, flexible schedules, 
and adequate staffing.

Adults aged 65 years and older should aim for at least 150 minutes per week of 
moderate-intensity aerobic activity—or an equivalent combination of moderate 
and vigorous activity—complemented by muscle-strengthening exercises on two or 
more days and balance training on three or more days weekly. These multicomponent 
physical activities yield substantial mental health benefits, including reductions in 
depressive symptoms and anxiety, alongside improved sleep, brain function, and fall 
prevention.
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5. �Conclusions

This chapter examined the impact of physical activity, physical fitness, and 
sedentary working hours on mental health, with a particular focus on depression 
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that consider potential variations in these associations based on occupation, age, and 
gender.
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Emotional Intelligence and Ageing 
in a Sedentary World: Impacts on 
Quality of Life
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Musa L. Mathunjwa and Ina Shaw

Abstract

Ageing is a multidimensional process shaped by biological decline, psychosocial 
adaptation, and shifting societal roles. While much of the focus in gerontology 
remains on physical, and cognitive deterioration, emotional intelligence (EI) emerges 
as a powerful yet underutilised resource that enhances resilience, self-regulation, 
and social functioning in later life. In parallel, sedentary lifestyles, characterised by 
prolonged physical inactivity, are on the rise globally, compounding risks of chronic 
illness, cognitive decline, depression, and reduced quality of life among older adults. 
This chapter explores how EI functions as a buffer against the emotional, and psy-
chological toll of sedentarism by enabling older individuals to reframe challenges, 
maintain social connection, and engage in meaningful routines. Drawing on cross-
cultural case studies from Zimbabwe, South Africa, and the United Kingdom, the 
chapter illustrates how socioeconomic, and cultural contexts shape the development 
and expression of EI, and influence ageing experiences. Community-based initiatives, 
such as faith-driven programmes, lifelong learning, and intergenerational activities, 
are shown to foster emotional resilience, and reduce social isolation. Institutional 
strategies and policy interventions are also discussed as mechanisms to promote EI 
and active ageing in diverse populations. Ultimately, the integration of EI, along 
with physical activity, into ageing policy, and practice is positioned as both a preven-
tive, and empowering approach, one that offers a low-cost, scalable, and culturally 
adaptable means of enhancing quality of life in an increasingly sedentary world. By 
addressing both emotional and physical dimensions of ageing, interventions hold 
significant promise for creating more inclusive, sustainable, and emotionally intel-
ligent frameworks for elder care.

Keywords: ageing, cross-cultural ageing, emotional intelligence, quality of life, 
sedentary lifestyle

1. �Introduction

Globally, ageing populations are rising, placing increasing pressure on health-
care systems, and social support structures [1]. While many studies focus on the 
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physical, and cognitive decline associated with ageing, emotional development, 
and particularly emotional intelligence (EI), tends to improve with age and remains 
underexplored in its role in physical inactivity [2]. Sedentary lifestyles, characterised 
by prolonged sitting or inactivity, are prevalent among older adults and are associated 
with poor health outcomes, and reduced quality of life, particularly in the physical 
domain, and social participation facets [3].

This chapter adopts a multidisciplinary perspective to examine how EI intersects 
with ageing, and sedentary behaviour, highlighting the psychological, social, and cul-
tural dynamics that shape the lived experiences of older adults. With a growing num-
ber of elderly individuals living more sedentary lives, understanding how emotional 
skills like regulation, awareness, and resilience influence adaptation to these condi-
tions is crucial. Emotional intelligence not only buffers the psychological impacts of 
physical inactivity, but also offers a potential pathway for enhancing engagement, 
social connectivity, and cognitive health in late life [4]. Drawing on examples from 
lower-middle (Zimbabwe), upper-middle (South Africa), and high-income (UK) 
contexts, this chapter explores how varying socioeconomic, and cultural landscapes 
affect the interplay between EI, sedentary behaviour, and ageing, ultimately influenc-
ing quality of life in diverse ways.

Traditional models of ageing have largely emphasised physical decline, and 
medical vulnerability, often overlooking the emotional and psychological resources 
that older adults develop over time [5]. Emotional intelligence, in contrast, provides 
a framework for understanding how older individuals manage stress, maintain 
social bonds, and find purpose despite increasing sedentary constraints [6]. In a 
world where older adults are simultaneously living longer, and moving less, invest-
ing in emotional competence may offer an accessible, low-cost means to counteract 
the adverse effects of physical inactivity. As such, the integration of emotional and 
behavioural health in active ageing policies is not just desirable, it is necessary for 
sustainable and inclusive health systems across economic contexts [7].

1.1 The sedentary lifestyle crisis in ageing populations

The rise in sedentary behaviour among older adults has emerged as a silent, yet 
potent public health challenge worldwide [8]. Sedentary behaviour refers to any wak-
ing activity that involves low energy expenditure, typically while sitting, reclining, 
or lying down. Importantly, a sedentary lifestyle is not simply the absence of physical 
activity; it is a distinct behavioural pattern linked to a wide range of adverse health 
outcomes [9]. For ageing populations, prolonged sedentarism is linked to many con-
ditions such as frailty, loss of muscle mass, cardiovascular disease, Type 2 diabetes, 
cognitive decline, and premature mortality [10]. The health risks compound when 
sedentary habits co-occur with age-related physiological changes, such as reduced 
mobility, chronic illness, and declining metabolic efficiency [11].

The problem is particularly pervasive in high-income countries (HICs), where 
digital technology, urban infrastructure, and healthcare access promote indoor and 
inactive lifestyles among the elderly [12, 13]. However, it is equally concerning in low-
income countries (LICs), and middle-income countries (MICs), where urbanisation, 
socioeconomic inequality, and safety concerns may limit opportunities for physical 
activity [14]. In Zimbabwe, for example, a study by Makore and Al-Maiyah [15] 
demonstrated that older adults in urban areas often experience social isolation, and 
poor infrastructure, while in South Africa, two studies’ findings by Dube et al. [16] 
and Mlangeni et al. [17] concurred that increasing urbanisation has led to declines in 
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traditional forms of physical engagement. Hakwins et al.’s study about older people 
in the UK, asserts that sedentary behaviours are prevalent, even in well-resourced 
eldercare facilities, where organisational structures, management practices, and staff 
training significantly impact residents’ physical movement patterns, and reinforce 
inactivity [18]. This evidence clearly shows that structural, social, and environmental 
conditions play a significant role in reinforcing inactivity and limiting opportunities 
for meaningful engagement among older adults. However, EI acts as a psychological 
resource that empowers older adults to sustain wellbeing and engagement, even when 
structural and environmental barriers cannot be immediately unchanged.

Beyond physical consequences, the sedentary lifestyle crisis also imposes psy-
chological costs. Extended periods of inactivity contribute to social withdrawal, 
boredom, depressive symptoms, and diminished self-worth, all factors that can erode 
quality of life in older adults [19]. These effects are often compounded by a lack of 
meaningful engagement or emotional stimulation, especially among those who live in 
care institutions [20]. Notably, EI may serve as a key mitigating factor [21]. Emotional 
regulation, a psychological process of managing intensity and duration of responses 
to emotional stimuli by evaluating them as positive or negative in relation to personal 
goals [21]. Older adults with higher EI may possess the emotional awareness and 
regulation skills necessary to adapt more effectively, seek out engagement (including 
in physical activity), and reframe their experiences in positive ways despite physical 
limitations [22].

While regular physical activity offers significant physiological, psychological, and 
social benefits for older adults [23, 24], a more comprehensive strategy is necessary. 
Public health campaigns, policy interventions, and caregiving practices must consider 
the emotional motivations, and social environments of older adults to create sustain-
able behaviour change and increase engagement in physical activity [25]. In this 
context, EI emerges as both a protective factor, and a potential catalyst for breaking 
the cycle of inactivity and improving quality of life in ageing populations.

2. �Emotional intelligence: A lifespan perspective

Emotional intelligence is broadly defined as the capacity to recognise, understand, 
and manage one’s own emotions and the emotions of others. Emotional Intelligence 
comprises four key abilities: perceiving emotions, using emotions to facilitate 
thought, understanding emotions, and managing emotions [26].

2.1 Development of emotional intelligence across the lifespan

Emotional intelligence, encompassing the ability to perceive, understand, regu-
late, and express emotions, follows a distinct developmental trajectory across the 
human lifespan [27]. While cognitive domains, such as processing speed and memory, 
hallmarks of fluid intelligence, tend to decline with age [28], emotional capacities 
often demonstrate resilience, and even growth [29]. Studies suggest that older adults 
exhibit greater emotional regulation [30], and increased empathy, and enhanced 
perspective-taking [31]. These improvements may stem from accumulated life experi-
ences, refined coping mechanisms, and a shift in motivational priorities [32].

This behavioural shift is comprehensively explained by socioemotional selectivity 
theory, which postulates that with increasing age and a corresponding perception of 
limited future time, individuals exhibit a motivational shift towards the prioritisation of 
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emotionally salient and meaningful experiences, as opposed to novel or future-oriented 
goals [33]. Consequently, EI becomes a crucial buffer against the psychosocial challenges 
associated with ageing [2], particularly in a sedentary world where opportunities for 
engagement may be limited [34, 35]. Despite its potential to support healthy ageing, 
further research is required to comprehensively investigate the benefits of EI in older 
adults, particularly its role in promoting physical activity engagement, and to inform the 
development of targeted, evidence-based interventions [2].

2.2 Emotional intelligence and emotional regulation in older adults

Older adults’ enhanced emotional regulation is partly attributed to life experi-
ence and neural changes that support selective attention towards positive stimuli, 
a phenomenon known as the “positivity effect” [36]. This tendency allows them 
to focus more on emotionally rewarding experiences and disengage from negative 
information [37]. As a result, they are more resilient when facing common stressors of 
ageing, such as loss, illness, or reduced independence [38]. Neurobiologically, age-
related changes in the prefrontal cortex, and amygdala interaction contribute to this 
improved emotional modulation [39]. Despite declines in some cognitive domains, 
these emotion-related processes remain relatively preserved [30], reinforcing the 
importance of targeted emotional engagement, especially those including physical 
activity, with positive activities in line with emotion-regulation goals, as a compensa-
tory tool in later life [40].

In sedentary environments, where physical activity is limited, and social interac-
tion may be reduced, EI becomes a critical asset for maintaining psychological and 
social well-being [41]. Higher EI enables older adults to reinterpret sedentary time not 
purely as limitation, but as an opportunity for introspection, creative engagement, 
or virtual socialisation [42]. Those with strong emotional regulation skills are better 
equipped to buffer the emotional toll of inactivity, and isolation, maintaining a sense 
of purpose, and connection even in constrained settings [43]. This underscores the 
need for interventions that cultivate EI in ageing populations, not only to support 
mental health, but also to mitigate the broader impacts of a sedentary lifestyle on 
overall quality of life.

3. �Sedentary lifestyle, and its impact on ageing

Sedentary lifestyles pose a significant public health concern for older adults, not 
only for their physical health but also their psychological well-being [44]. Physical 
inactivity often contributes to sarcopenia, and cognitive impairment [45]. Less 
frequently addressed is its psychological impact, including reduced self-esteem, 
increased anxiety, and depressive symptoms [46].

3.1 Sedentarism and mental health

Sedentary behaviour has been consistently linked to poorer mental health outcomes 
in older adults [47]. Reduced physical activity in the elderly can lead to diminished 
cognitive stimulation, disrupted sleep patterns, and a decline in mood-regulating 
neurochemicals such as endorphins and serotonin [48, 49]. Moreover, physical inactiv-
ity often reduces opportunities for spontaneous social interaction, and engagement 
in meaningful activities, increasing the risk of loneliness, depressive symptoms, and 
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anxiety [50]. As older adults experience limitations in mobility, or chronic conditions 
that restrict activity, these mental health risks can become more pronounced, forming 
a bidirectional relationship between physical inactivity, and emotional decline [51].

However, EI emerges as a critical protective factor in this relationship. Older adults 
with high EI are more self-aware, capable of recognising early signs of emotional 
distress, have high self-regulation and are more skilled in managing negative effects 
through adaptive coping strategies [52]. For example, these individuals may proac-
tively seek social contact through virtual platforms and/or physical activity, maintain 
routines that support psychological well-being [53]. Their ability to regulate emo-
tions and maintain a sense of purpose can buffer the psychological consequences of 
sedentarism, suggesting that physical interventions targeting EI could be especially 
beneficial in promoting mental health among sedentary ageing populations.

3.2 Intersection of emotional intelligence and sedentary behaviour

The intersection of EI and sedentary behaviour presents a complex, but promising 
area for understanding how older adults navigate the challenges of physical inactivity. 
While sedentarism often correlates with poorer health outcomes, individuals with higher 
EI demonstrate a greater capacity to adapt both emotionally and behaviourally [54]. These 
individuals are more likely to recognise the psychological effects of reduced activity, such 
as low mood, apathy, or isolation, and respond with proactive coping strategies [55]. For 
example, they may maintain structured daily physical activity routines and seek out low-
impact activities like stretching or chair exercises and they too reframe inactivity not as a 
personal failing but as a temporary manageable state.

Moreover, EI has been positively associated with greater participation in health-
promoting behaviours, including physical activity, in both younger, and older popula-
tions [41]. This suggests that emotionally intelligent older adults may be more likely 
to overcome the psychological inertia that often accompanies a sedentary lifestyle. 
Importantly, EI also supports self-reflective practices, allowing individuals to reframe 
inactivity not as failure, but as a temporary state that can be managed, or improved 
[41]. In this way, EI becomes both a buffer against the emotional toll of sedentarism, 
and a potential catalyst for re-engagement with physical activity, and social life [41].

These dynamics highlight the importance of integrating EI development 
into interventions aimed at reducing sedentary behaviour among older adults. 
Programmes that build EI, through mindfulness training, emotional regulation 
exercises, or social-emotional learning, could empower older individuals to not only 
cope more effectively with inactivity, and improve health outcomes [56], but also find 
internal motivation to engage in healthier, more active lifestyles [57]. By targeting 
both the emotional and physical dimensions of ageing, such interventions provide 
a more holistic and integrated approach to enhancing overall quality of life in older 
adults.

4. �Cross-cultural perspectives: Zimbabwe, South Africa, and the UK

4.1 �Emotional intelligence and ageing in Zimbabwe: A lower-middle-income 
perspective

In Zimbabwe, the ageing experience is deeply embedded within traditional 
cultural structures, particularly extended family systems, and communal living 
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arrangements [58]. As a result of the nation-wide gaps in emotional and psychologi-
cal assistance, these social frameworks often provide emotional support, and a sense 
of belonging for older adults, contributing positively to their EI, and overall quality 
of life [59]. Despite widespread economic challenges, and limited access to formal 
healthcare, or structured physical activity programmes, older individuals often find 
resilience through intergenerational relationships, community gatherings, and roles 
within the family that uphold their social value, and purpose [60].

Spiritual engagement also plays a significant role in emotional, and physical regula-
tion, among Zimbabweans [61]. Religious participation, and cultural rituals, such as 
traditional games and dance, provide not only emotional grounding, but also opportuni-
ties for social interaction, and reflection, reinforcing emotional resilience even in the face 
of physical hardship, or sedentarism [16, 62]. While material resources may be scarce 
in countries like Zimbabwe, the reliance on communal support networks, and spiritual 
and cultural practices has shown to mitigate the psychological burden of ageing in low-
resource settings, highlighting the adaptive power of culturally rooted EI [63].

4.2 �Emotional intelligence and ageing in South Africa: An upper-middle-income 
perspective

South Africa’s ageing population faces unique challenges as the country transitioned 
to an aged society in 2025 [64]. This demographic shift occurs amidst a complex socio-
cultural landscape shaped by traditional values and modernising urban environments. 
Older South Africans navigate these changes through social, and spatial (im)mobilities, 
intergenerational relationships, and interdependencies [65]. The ageing experience 
varies significantly across different population groups, with socioeconomic disparities 
impacting perceived well-being [66]. Traditional family structures are evolving due to 
rural-urban migration, and industrialisation, necessitating a socio-theological geron-
tology approach to understand successful ageing in the region [67]. In urban centres, 
lifestyle shifts have led to increased sedentary behaviour among older adults, driven by 
limited walkable infrastructure, safety concerns, and reduced physical engagement [68]. 
However, in more traditional, or rural settings, the cultural emphasis on community, 
family care, and interdependence remains strong, offering emotional and social support 
that bolsters mental well-being [69].

This cultural duality creates significant variability in ageing experiences, where access 
to physical activity programmes, and healthcare services often depends on geographic 
and socioeconomic factors [70]. Public health campaigns promoting active ageing are 
in place, but frequently fail to reach underserved communities, limiting their impact. In 
a national population-based study of older adults conducted by Peltzer and Phaswana-
Mafuya, findings show high prevalence of physical inactivity among older adults in South 
Africa and highlights the need for strategic interventions in the broader community [71]. 
Enhancing EI through targeted training programmes may offer a promising strategy for 
promoting physical activity and reducing sedentary behaviour [72]. Policy responses 
must address these multifaceted challenges, including enhancing awareness of ageing 
implications, and mainstreaming ageing concerns in public policy [64, 73].

4.3 �Emotional intelligence and ageing in United Kingdom: A high-income 
perspective

The United Kingdom faces significant challenges in supporting its ageing 
population due to increasing healthcare demands, and resource constraints [74]. 
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The growing proportion of elderly individuals has led to a surge in chronic diseases, 
and age-related conditions, necessitating specialised, and long-term care [1]. While 
the post-war ‘welfare generation’ has benefited from improved health and education, 
concerns have been raised about potential intergenerational conflicts over welfare 
resources [75].

Despite these structural advantages, many elderly experience high levels of 
loneliness, and social isolation, particularly those living alone, or in institutional 
care settings [76]. A sedentary lifestyle is prevalent, exacerbated by factors such as 
reduced mobility, inclement weather, and limited motivation for physical activity in 
later life [77–79]. This combination of physical inactivity and social disconnection 
poses significant risks to both mental and physical health, underscoring the need for 
holistic approaches to ageing that go beyond medical care.

In the United Kingdom, opportunities to cultivate EI are supported through 
various community initiatives, including social clubs, therapeutic services, and 
lifelong learning programmes aimed at cognitive, and emotional enrichment [6, 80]. 
Participation in these activities not only enhances self-awareness, and emotional 
regulation, but also fosters social engagement, and a sense of purpose [6, 80]. For 
many older adults, these emotionally intelligent coping strategies can counterbalance 
the effects of a sedentary lifestyle, leading to improved quality of life, and greater 
psychological resilience in a high-income country, but often emotionally discon-
nected environment [81, 82].

5. �Emotional intelligence as a buffer against sedentarism

5.1 Enhancing resilience and adaptability

Emotional intelligence plays a pivotal role in enhancing resilience, and adaptability 
among older adults facing increasingly sedentary lifestyles. Favouring, the process of 
attending to positive experiences, mediates the relationship between resiliency and 
mental health in older adults, supporting the Broaden and Build Theory of positive 
emotions [83]. By engaging in cognitive control, particularly mental set shifting, an 
EI-driven strategy that involves reinterpreting adverse situations in a more positive 
light, older adults can maintain a sense of control, and psychological balance [84]. 
This capacity to regulate emotions enables them to remain socially connected, pursue 
meaningful routines, and preserve mental health despite reduced physical engage-
ment [85].

Moreover, structured programmes that foster EI, either through mindfulness 
exercise, reflective journaling, group discussions, or emotional literacy training, 
can promote adaptability by encouraging older adults to remain not just physically 
healthy, but also mentally flexible and optimistic [81, 86]. These interventions help 
individuals develop greater self-awareness and empathy, which in turn foster stronger 
interpersonal relationships, and a more positive outlook [81]. As a result, the physi-
cal and psychological burden of sedentarism is mitigated not by physical movement 
alone, but by enhanced emotional processing, and resilience.

5.2 Promoting active ageing through emotional intelligence-focused interventions

Emotional intelligence-focused interventions have shown significant promise 
in promoting active ageing by targeting both emotional well-being and physical 
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engagement. In this regard, research indicates that EI positively impacts psycho-
logical, social, and physical well-being in older adults [2]. Mindfulness-based 
programmes, for instance, teach older adults to become more aware of their bodily 
sensations, thoughts, and emotional states, foster self-regulation, and reduce stress 
[87]. Research has shown that regular mindfulness practice can enhance motivation, 
and self-efficacy, which in turn, may encourage older adults to adopt healthier behav-
iours, including more consistent engagement in physical activity [88]. By cultivating 
a deeper connection between mind and body, mindfulness supports both emotional 
balances, and reduced sedentarism [88, 89].

Group therapy, and peer-led support initiatives are also powerful tools for promot-
ing EI, while indirectly encouraging movement [90]. These programmes offer emo-
tionally safe spaces for older adults to share personal experiences, practice empathy, 
and build meaningful social connections [91]. The supportive group dynamics often 
inspire participation in joint activities, such as walking clubs, gardening projects, or 
gentle exercise routines [92]. The emotional reinforcement provided by these social 
bonds can help counteract the inertia associated with sedentary behaviour, making 
active lifestyles more sustainable, and enjoyable [93].

Arts-based activities, such as dance, music, drama, or painting, further integrate 
emotional and physical engagement [16]. These interventions not only stimulate 
creativity and emotional expression, but also often involve light physical movement, 
social interaction, and cognitive engagement [94]. Participating in a community 
choir, for example, enhances mood, and fosters a sense of belonging, while also 
promoting physical activity [95]. As a result, arts-based interventions function as a 
holistic approach to ageing, where EI, and physical activity reinforce one another, 
leading to improved overall well-being, and reduced sedentary time [96].

6. �Strategies for promoting emotional intelligence in elderly populations

6.1 Community-level strategies for promoting emotional intelligence

Community-level interventions play a vital role in promoting EI among elderly 
populations by fostering social engagement, emotional expression, and lifelong 
learning [97]. In MICs like Zimbabwe, and South Africa, grassroots programmes, 
leveraging cultural, and religious traditions can foster EI, and mitigate the effects of 
sedentarism [98], including incorporating those programmes as used in Nigeria [99]. 
Initiatives like the UK’s University of the Third Age (U3A), local senior centres, or 
faith-based organisations provide not only social outlets but also structured opportu-
nities for older adults to develop self-awareness, and interpersonal skills, all of which 
are core components of EI [100]. These communal environments reduce isolation and 
empower older individuals to maintain a sense of purpose, belonging, and emotional 
vitality [101, 102]. These interventions also work through mechanisms, such as 
improved self-efficacy, outcome expectations, goal-setting, and institutional sup-
port [103]. Importantly, these group dynamics-based interventions have also shown 
effectiveness in increasing and sustaining physical activity levels over time [103].

To be effective, such interventions must be culturally sensitive and accessible, 
addressing barriers like mobility limitations, digital exclusion, and language differ-
ences [104, 105]. Incorporating low-cost, scalable activities, such as group-based 
physical activities, storytelling, mindfulness sessions, or emotional literacy discus-
sions, can help reach diverse segments of the ageing population [106–108]. By 
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embedding EI-enhancing practices into the fabric of community life, these interven-
tions contribute to healthier ageing, and greater psychological resilience, particularly 
in the face of sedentary living, and reduced physical independence.

6.2 Institutional and policy approaches for promoting emotional intelligence

Institutional and policy-level strategies play a pivotal role in embedding EI within 
ageing support systems, particularly in formal care environments, and public health 
planning [109]. In eldercare institutions, integrating EI-focused programming, such 
as emotion regulation workshops, caregiver communication training, and structured 
group therapy, can enhance the emotional well-being of both residents and staff 
[110]. Institutions that prioritise EI care practices, such as empathetic listening, 
autonomy-supportive environments, and opportunities for meaningful engagement, 
report better resident satisfaction, and reduced rates of depression, and social with-
drawal [111]. For staff, EI training improves caregiver-patient relationships, reduces 
burnout, and fosters a more compassionate care culture [110, 112]. These interven-
tions not only improve quality of life for older adults, but also create emotionally 
sustainable work environments in healthcare, and residential settings [110].

At the policy level, national ageing frameworks must go beyond physical health 
to include emotional and psychological dimensions of well-being [113]. Policies that 
support lifelong learning, community participation, and mental wellness, especially 
in low-, middle-, and even high-income countries, are essential for fostering EI across 
diverse ageing populations [114]. Government investment in intersectoral initia-
tives, such as linking health, education, housing, and social services, can ensure that 
older adults have equitable access to emotionally enriching environments [115]. For 
example, subsidising participation in arts-based programmes, mandating emotional 
competency training in eldercare certification, and promoting EI as a health determi-
nant in national health guidelines can transform ageing policy [116]. By institution-
alising EI through policy and practice, governments, and care organisations can more 
effectively address both the physical, and emotional challenges of sedentary ageing, 
while promoting holistic, person-centred care.

6.3 Physical activity as a catalyst for emotional intelligence

While physical activity is widely recognised for its benefits to cardiovascular, 
musculoskeletal, and cognitive health, its role in enhancing EI among older adults is 
increasingly acknowledged [117]. Structured physical activity, particularly aerobic, 
resistance, and combined training, can positively influence emotional regulation, 
stress tolerance, self-awareness, and mood stability, all of which are central dimen-
sions of EI.

Aerobic training, such as walking, swimming, or cycling, has been shown to 
stimulate endorphin release, reduce cortisol levels, and improve overall affective 
states [118, 119]. These physiological changes can enhance an individual’s capacity for 
emotional self-regulation, and resilience, even following acute exercise [120]. Regular 
aerobic activity also promotes better sleep, and cognitive clarity [121], which in turn, 
contributes to more mindful emotional responses, and less impulsivity [122, 123].

Resistance training, including weightlifting, bodyweight exercises, and resistance 
bands, not only improves health outcomes, such as injury prevention, and disease preven-
tion in the elderly [124], it also supports EI development through its focus on discipline, 
self-mastery, and goal-setting, although this has only been explored in youth [125].
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These resistance training activities often improve confidence, and self-efficacy in 
older adults [126], key components of intrapersonal EI. For many older adults, suc-
cessfully completing resistance training fosters a sense of control, and achievement 
that can buffer against emotional volatility, and helplessness associated with physical 
decline, and are also important for long-term physical activity adherence [127].

Combined exercise training programmes, those that integrate both aerobic, and 
resistance modalities, appear especially effective in improving both physiological 
[128–130] and psychological well-being [130]. Emerging research suggests these 
multi-modal routines, especially when combined with cognitive training, may 
enhance executive function, and emotional regulation capacity, creating a neurobio-
logical environment more conducive to developing empathy, perspective-taking, and 
impulse control [131].

Moreover, group-based physical activity offers additional social-emotional ben-
efits. Participating in community exercise classes, walking groups, or dance therapy 
not only promotes movement, but also strengthens social bonds, reduces loneliness, 
and provides opportunities for emotional expression, and empathy development in a 
communal setting [132].

Designing physical activity programmes with emotional goals in mind, such as 
stress relief, social interaction, and confidence building, can transform traditional 
exercise into a platform for both holistic physical and emotional growth [133]. 
Healthcare providers, caregivers, and policymakers should view physical activity not 
only as a medical prescription for ageing bodies, but as a powerful tool for fostering 
EI, and enhancing quality of life in later years [134].

7. �Practical applications

As the global ageing population rapidly increases, it has become coherent to apply 
EI in more concrete practical ways. The intentional use of strategies to enhance EI 
has the potential to improve older adults’ quality of life, social connections, cogni-
tive health, resilience, and overall well-being, while also supporting caregiving and 
informing community and policy initiatives [110, 112, 135–138]. Figure 1 shows a 
cyclical model demonstrating how EI empowers self-regulation, resilience, and social 
awareness in older adults, helping them reframe challenges and enhance their quality 
of life.

Integrating lifelong training programmes may offer a practical holistic approach 
to health ageing. Programmes that can be hosted at community centres, libraries, or 
online platforms such short courses and workshops can be developed to teach adults 
skills such as.

•	 Emotional recognition, a fundamental for self-awareness and empathy [110, 
135]. Incorporating guided exercises that use images, role plays, emotion daily 
recording and reflection, and real-life stories that can facilitate an older adult’s 
ability to identify emotions in self and others. This can enhance greater self-
awareness and empathy through better recognition of others’ emotions.

•	 Stress management and regulation can help older adults cope with age-related 
stress such as health challenges and coping with grief of someone or something 
important [136]. Mindfulness games and emotional regulation activities such 
as breathing exercises, and cognitive reappraisal can be effective to cope with 
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health and life challenges by reducing anxiety, depression and improving resil-
ience to old-age stressors.

•	 The ability to adapt to social skills is crucial to this population. Training in 
communicating effectively and tailored guidance on maintaining and creat-
ing new social connections, problems and conflicts resolution and role-play 
for revolving family dynamics can build stronger relationships and improve 
life satisfaction [52].

•	 Social engagement and intergenerational programmes, such as peer support groups, 
collaborative problem-solving tasks, art and music activities, storytelling, life skills 
sharing [136, 138], EI exercises, and memory games where young people sup-
port older adults with digital skills, are effective in fostering connections between 
generations [139]. These activities promote active listening, mentorship, empathy, 

Figure 1. 
A cyclical model of emotional intelligence (EI) as a pathway to improved quality of life in older adults. The 
challenge—This phase illustrates an older adult in a sedentary state, accompanied by icons that depict physical 
decline and social isolation. The emotional intelligence (EI) intervention hub—a central hub representing 
EI, which includes key components such as self-regulation, emotional resilience, and social awareness. The 
behavioural shift—extension from the EI hub to various positive actions, including reframing challenges, 
maintaining social connections, and engaging in meaningful routines. The outcome—signs of an improved 
quality of life, reflecting better physical and mental health.
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perspective-taking, and meaningful relationships. They also help reduce loneliness 
and isolation, build supportive networks, and strengthen community bonds that 
contribute to healthier, more connected ageing.

•	 Emotional intelligence (EI) training can be an important tool in caregiver sup-
port programmes, focusing on empathy, burnout prevention and communication 
[136, 137], which in turn benefits the older adults in their daily care.

•	 Caregiving training programmes that include identifying non-verbal cues, 
role-playing in challenging scenarios, and engaging in reflective sessions may 
enhance carers’ empathy by helping them recognise their own emotional 
responses as well as those of the older adults they support, especially when com-
munication is difficult [85]. Such approaches can lead to stronger caregiver-older 
adult relationships and foster more compassionate, personalised care.

•	 Burnout prevention is crucial. Emotional intelligence (EI) training for professional 
and family caregivers should equip them with self-regulation strategies to manage 
emotional fatigue [112]. Activities focused on stress management, self-care planning, 
and mindfulness, such as meditation and deep breathing, can promote relaxation 
and mental clarity, thereby reducing stress and frustration, enhancing job satisfac-
tion, and building greater resilience in emotionally demanding situations.

•	 Improving communication ensures a more positive care environment by promot-
ing empathy driven, clear and respectful interactions [83]. Importantly, active 
listening, validation and reframing communication, engaging in handling diffi-
cult conversations, and collaborative team discussions reduce misunderstandings 
and conflicts in care settings, and improve trust and rapport between caregivers, 
older adults, their families and their communities.

•	 Health professionals can integrate EI principles into chronic disease management 
by assisting older adult patients to cope with psychological strain of living with 
long-term illness [137]. Activities that include decoding emotions, and mindful-
ness and stress reduction workshops, daily emotional and gratitude recording, 
and role playing—coping strategies practice and difficult conversation scenarios 
have potential of reducing fear, stress, and sadness improving treatment adher-
ence, building resilience in case of health challenges.

•	 Group therapy and peer-support initiatives play a vital role in embedding EI into 
clinical care [81]. Participating in structured discussions, empathy circles and 
mindfulness practices, older adults can share lived experiences, strengthening 
emotional skills in a supportive environment. Such intervention reduces social 
isolation, symptoms of anxiety and depression, enhancing self-esteem and 
belonging, and mental health outcomes.

•	 Emotional intelligence-based cognitive rehabilitation links emotional processing to 
cognitive health [138]. Engaging in activities such as empathy-driven problem solv-
ing, reading verbal and non-verbal social cues, and storytelling improves memory, 
attention and cognitive flexibility, reinforcing social engagement. By combining 
cognitive and emotional strategies, older adults gain improved capacity to manage 
their daily challenges and maintain stronger interpersonal connections.
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8. �Conclusion

Emotional intelligence (EI) is a crucial yet often underutilised resource that con-
tributes to the well-being and quality of life of older adults, especially in the context 
of sedentary lifestyles [81]. Across various cultural and socioeconomic backgrounds, 
EI consistently serves as a buffer against the psychological and social challenges asso-
ciated with ageing by enhancing emotional regulation, resilience, and connectedness. 
Whether through community traditions in Zimbabwe, changing family structures in 
South Africa, or organised programmes in the UK, EI helps older adults reframe their 
limitations, maintain meaningful relationships, and find purpose.

Looking ahead, research should focus not only on documenting the associations 
of EI but also on testing scalable, context-sensitive interventions that combine EI 
with physical activity, social engagement, and caregiving. Policy and practice must 
recognise EI as not just an individual trait but as a modifiable resource that can be 
cultivated through lifelong learning, intergenerational exchange, and institutional 
training. By incorporating EI into public health frameworks and community initia-
tives, societies can promote healthier, more connected, and emotionally resilient 
ageing across diverse populations.
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Chapter 6

Causal Structure of Healthy 
Longevity by Sedentary Behaviors 
in Elderly Residents in Japan
Tanji Hoshi, Naoko Nakayama and Miki Kubo

Abstract

This research aims to clarify the causal structure of healthy longevity as influenced 
by sedentary behaviors among elderly residents. In September 2001, 16,462 elderly 
residents of suburban Tokyo were surveyed by mail using a self-administered ques-
tionnaire. The cohort survey was conducted three times over 6 years, tracking the 
survival of 8162 individuals from the third year onward to confirm the death dates 
of 278 men and 160 women up to 6 years later. Their bedridden status was verified 
3 years later. Sedentary status was defined as going out less frequently and interact-
ing less with neighbors. Less frequent outings and reduced communication with 
neighbors likely led to fewer days of survival and a greater need for long-term care. 
In other words, healthy longevity has declined after 3 years. Sedentary behaviors are 
also influenced by mental and physical health, which are shaped by lifestyle habits, 
including diet, and supported by socioeconomic status. The fundamental factors 
for healthy longevity include a favorable socioeconomic status. To reduce sedentary 
lifestyles and promote long-term healthy longevity, we must consider the underlying 
socioeconomic status while providing health support that encourages positive lifestyle 
habits and enhances mental and physical well-being.

Keywords: sedentary behaviors, healthy longevity, socioeconomic status, 
lifestyle habits, aged people

1. �Introduction

Considerable attention should be directed toward healthy longevity in a rapidly
aging country like Japan. Healthy longevity alleviates the burden of long-term care 
and helps stabilize medical and long-term care costs. Most importantly, individuals 
must maintain a high quality of life and live comfortably [1]. In response to these 
challenges, Japan announced the Health Japan Plan 21 for healthy longevity in 2000 
[2]. This plan outlines strategies to promote oral hygiene, encourage a balanced diet, 
and implement measures to support healthy lifestyle habits, including smoking 
cessation.

Various factors have been reported to relate to survival or the prevention of the 
need for long-term care [3–15]. Follow-up surveys have shown that lifestyle habits 
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are essential in determining future survival prognosis [3, 4]. BAD (basic activities 
of daily living) and LIADL (instrumental activities of daily living) have been identi-
fied as physical health determinants of survival prognosis [5, 6]. Another factor that 
affects survival prognosis is mental health, often referred to as subjective health or 
life satisfaction. Research indicates that the more one maintains a subjective sense of 
health and life satisfaction based on their personal judgment of their health status, 
the more likely they are to sustain subsequent survival [7, 8].

This study examines social health, focusing on how often individuals go outside 
to engage with their neighbors and the implications of sedentary behaviors. In this 
paper, sedentary behaviors and the frequency of going outside to interact with neigh-
bors, both relevant to social health, represent the same concept.

It has been reported that favorable social health contributes to maintaining sur-
vival later [9, 10]. Socioeconomic factors are also crucial for sustaining good health. 
The annual income of older adults is influenced by their educational achievements 
from nearly 50 years ago. In a follow-up study of older adults that we conducted, we 
found that higher annual income significantly correlated with a longer number of 
survival days [11].

Even if sedentary behaviors are prevented and survival continues, the causal 
structure, associated socioeconomic status, lifestyle habits, and three health fac-
tors remain unclear. The importance of preventing sedentary behaviors for healthy 
longevity may be evaluated by considering socioeconomic status and the potential for 
a causal relationship connected to positive lifestyle habits.

This study aims to clarify the structural relationship between sedentary behaviors 
and socioeconomic status, as well as the physical, mental, and social health and 
lifestyle of older individuals living in suburban areas of Tokyo. Ultimately, it also 
elucidates the causal structure of healthy longevity as a dependent latent variable cor-
related with bedridden status after 3 years and the number of survival days over the 
following 3 years, categorized by sex. If the hypothesis of this research is validated, it 
is expected that the importance of preventing sedentary status, a controllable factor, 
will be emphasized.

At the same time, it is expected to be valuable for providing adequate health 
support aimed at preventing sedentary conditions, considering the relationship with 
relevant socioeconomic factors, lifestyle, and mental and physical health.

2. �Materials and methods

2.1 Research subject

In September 2001, we conducted a questionnaire survey among all elderly indi-
viduals aged 65 and older living at home in suburban Tokyo, specifically in Tama City, 
Japan. Of the 16,462 eligible elderly individuals, 13,066 (79.4% response rate) provided 
informed consent to participate in the study and returned the self-administered 
questionnaire by mail. In September 2004, we mailed an identical second questionnaire 
to the respondents. A total of 8558 participants responded (505 had moved, 914 were 
deceased, and 4089 did not respond). We followed up with all participants until August 
31, 2007. We analyzed 8162 subjects, including 3851 males and 4311 females aged 65 to 
84 during the first survey, who were able to determine their need for long-term care 3 
years later. After these 3 years, from 2004 to 2007, we confirmed the survival days and 
death dates of 278 men and 160 women through the municipal resident registry.
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2.2 Research area

The city chosen for this study developed in part as a commuter town to accom-
modate the growing number of workers and their families in the metropolitan Tokyo 
area from the 1970s to the 1990s—an era marked by significant economic growth in 
Japan. Most residents were middle class, and the city’s total population was 145,862 as 
of 2000, with 11.1 percent of the population aged 65 or older.

2.3 The questionnaire and measures

Standardized questions were validated in these surveys to assess health status and 
lifestyle. In 2001, socioeconomic status was evaluated based on the education level 
and annual income. Educational attainment was classified into three categories: high 
school graduates, junior college graduates, those with degrees beyond college, and 
those who chose not to respond. Annual marital income levels were divided into four 
categories: less than one million Japanese yen (equivalent to less than US$6667, with 
1 US$ = 150 yen), less than three million yen, less than seven million yen, and more 
than seven million yen in 2001.

We included educational background, annual marital income, age, and height as 
additional variables to analyze socioeconomic status. A certain degree of height growth 
indicates a prosperous and healthy childhood experience. Height has been reported to 
be a highly valid indicator of survival prognosis after about half a century [12, 13].

According to Jousilahti et al. [12], a follow-up research involving 31,199 adult resi-
dents in Eastern Finland tracked participants for 15 years, indicating that shorter height 
was associated with a higher overall mortality rate. Similarly, the survival duration of 
13,460 older adults in our country’s suburbs is being monitored over a three-year period. 
Consequently, it was reported that the mortality rate of males with a BMI of less than 19 
and females shorter than 150 cm was significantly higher than that of the taller group [13].

Healthy lifestyle factors were identified as beneficial habits when significantly 
associated with the number of survival days over 6 years. Our analyses indicated 
that the habits linked to increased survival days included daily alcohol consumption, 
never smoking (even in the past), sleeping less than 9 hours per night, exercising 
more than once a week, and maintaining a BMI greater than 20. We assessed these 
healthy lifestyle habits on a scale from 0 to 5, with higher scores indicating a more 
advisable lifestyle [3].

Our analyses identified healthy dietary habits as follows: consuming meat, eggs, 
and blue-backed fish 1 to 4 days per week; eating soy foods, dairy products, and fruits 
more than 3 days a week; consuming vegetables more than 5 days a week; and having 
breakfast every day. Lastly, we calculated a dietary health score based on the con-
sumption of the four recognized healthy food categories (three points for each type), 
ranging from 0 to 12, where a higher score indicates healthier nutritional habits [4].

The three health-related dimensions examined in our study included physical, mental, 
and social health components. Physical health parameters consisted of the basic activi-
ties of daily living (BADL) [5] and the instrumental activities of daily living (IADL) [6]. 
Three questions assessed the BADL score: “Can you go to the toilet by yourself?” “Can 
you take a bath by yourself?” and “Can you walk outside?” Individuals received one point 
for each function they could perform, with overall scores ranging from 0 to 3, where 
higher scores indicated a greater level of basic activity competence. The IADL score was 
measured through five questions related to instrumental activities: “Can you buy daily 
necessities by yourself?” “Can you cook daily meals by yourself?” “Can you deposit and 
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withdraw money in a bank account?” “Can you complete documents related to insurance 
and pensions?” and “Can you read books and newspapers?” [6]. Since the IADL was 
scored similarly to the BADL, total scores ranged from 0 to 5, with higher scores indicat-
ing a greater capability in instrumental activities.

Mental health was self-reported as a subjective health measure in 2001. The 
question was, “Do you think you are healthy?” There were four choices: very healthy, 
moderately healthy, not so healthy, and not healthy [7]. The life satisfaction question 
was, “Are you satisfied with your daily life?” There were three choices: very satisfied, 
moderately satisfied, and unsatisfied. Scores ranged from 1 to 3 [8].

Social health was evaluated using factors such as going outside and communi-
cating with the neighborhood. The question investigated the frequency of going 
outside: “How often do you go outside, including around your neighborhood?” 
Responses ranged from less than once a month to more than 3 to 4 times a week [9]. 
Communication within the neighborhood was assessed by asking, “How often do you 
communicate with your friends or neighbors?” Scores varied from seldom and once a 
month to 3 to 4 times a week and almost every day, utilizing a scale from 1 to 4 [10].

The number of survival days for the dependent variable was evaluated over 3 years, 
beginning in 2004, while taking into account the stability of the survival rate. The level of 
bedridden status was employed to assess the health conditions of the elderly 3 years later. 
This assessment used a public tool developed by the Japanese Ministry of Health, Labour, 
and Welfare. The tool features six levels, ranging from the least severe (requiring mild 
support) to the most severe (requiring comprehensive care). In our analysis, a respondent 
who received no care scored zero, a respondent assigned to the least severe level scored 
one, and a respondent assigned to the most severe level scored six. The independent 
variable, “healthy longevity” (denoted by a latent variable), was defined as a latent vari-
able that utilized the number of survival days after 3 years over the next 6 years and the 
bedridden status after 3 years as observational variables.

2.4 Data analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) 
and AMOS Version 28.0 software (IBM, New York, USA). The relationships between 
categories were determined using the chi-square test or the Kendall τ test, and 
quantitative comparisons were performed using a one-way analysis of variance. To 
clarify the causal structure of the hypothetical model with latent variables, covariance 
structure analysis [16, 17] was employed. The latent variables used in the model were 
identified through exploratory factor analysis conducted with the varimax rotation 
method and the maximum likelihood estimation approach. In the causal structure 
analysis, the goodness-of-fit indices of the model included NFI (Normed Fit Index), 
IFI (Incremental Fit Index), and RMSEA (root mean square error of approximation) 
[16, 17]. All estimates were standardized constants, and the statistically significant 
difference was set at 5% or less.

3. �Results

3.1 �Connection between the frequency of going out, communication with 
neighbors, survival, and the level of care needed

The table position shows the survey subjects by gender and age (Table 1).
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It was shown that more frequent outings are characterized as non-sedentary 
behavior, which improves the level of care needed after 3 years, while at the same 
time, longer survival days post-three years are observed (Table 2). Additionally, the 
frequency of communication with neighbors was similar to that of going outside 
(Table 2). Therefore, the frequency of going outside and communicating with neigh-
bors serve as strong health indicators that can predict essential survival outcomes and 
the necessary level of care.

3.2 The relationship between sedentary behaviors and explanatory factors

The relationship among the frequency of going outside, the frequency of commu-
nication with neighbors, and the explanatory factors used in this survey was nearly 
universally significant, indicating a strong association (Tables 2 and 3).

The only factor that did not show a statistically significant association with the 
frequency of going out was the annual marital income of men. The factors that 
were not significantly associated with the frequency of interaction with neighbors 
were men’s educational attainment and BADL. In women, there was a statisti-
cally significant association among all explanatory variables concerning both the 
frequency of going out and the frequency of interaction with neighbors, which 
are related to sedentary behavior. Both the significance test for categories and the 
one-way analysis of variance for continuous variables indicated similar significance 
test results.

In this way, while sedentary behaviors is statistically significantly associated with 
healthy longevity and other explanatory factors, its causal structure remains unclear. 
Therefore, we used covariance structure analysis to examine the causal relationships 
of sedentary behaviors and the factors influencing healthy longevity.

3.3 Causal structure with various factors for healthy longevity

3.3.1 Latent variables for covariance structure analysis through factor analysis

This analysis utilized the maximum likelihood method and Promax oblique rota-
tion to conduct an exploratory factor analysis (Figure 1).

The factor analysis indicated that the first factor included IADL, BADL, and bed-
ridden status. The number of survival days and the bedridden status was identified as 
“Healthy Longevity” as dependent latent variables. The observed variables BADL and 
IADL acted as latent variables for physical health.

65–69 70–74 75–79 80–84 Total

Men 1858 1097 604 292 3851

48.2% 28.5% 15.7% 7.6% 100.0%

Women 1823 1186 872 430 4311

42.3% 27.5% 20.2% 10.0% 100.0%

Total 3681 2283 1476 722 8162

45.1% 28.0% 18.1% 8.8% 100.0%

Table 1. 
Total subjects by age and sex.
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Men Women

Going outside Going outside

Less than 
once a month

More than 
once a month

Three to four 
times a week

Less than 
once a month

More than 
once a month

Three to four 
times a week

Survival days 976.0 (223.5) 1013.6 (183.2) 1034.7 (132.7) 1025.5 (161.1) 1040.5 (121.5) 1045.7 (110.5)

Bedridden status 35 (26.9%) 32 (13.7%) 114 (3.5%) 57 (34.5%) 51 (17.0%) 195 (5.7%)

Non-bed ridden status 95 (73.1%) 202 (86.3%) 3163 (96.5%) 108 (65,5%) 249 (83.0%) 3245 (94.3%)

Educational background

 � Graduated from senior 
high school

44 (36.7%) 66 (29.7%) 753 (23.7%) 89 (58.9%) 184 (63.4%) 1621 (49.6%)

 � Graduated from 
vocational school

42 (35.0%) 85 (38.3%) 1033 (32.5%) 48 (31.8%) 94 (32.4%) 1440 (44.0%)

 � Graduated from college 34 (28.3%) 71 (32.0%) 1389 (43.7%) 14 (9.3%) 12 (4.1%) 209 (6.4%)

Yearly income

   < 1 million yen 6 (5.1%) 9 (4.1%) 59 (1.9%) 28 (20.7%) 49 (18.5%) 322 (10.4%)

 � 1 million-3 million yen 61 (52.1%) 103 (46.8%) 998 (31.7%) P < 0.01 63 (46.7%) 140 (52.8%) 1392 (44.9%) P < 0.01

 � 3 million-7 million yen 45 (38.5%) 97 (44.1%) 1709 (54.35) 39 (28.9%) 66 (24.9%) 1188 (38.3%)

   > 7 million yen 5 (4.3%) 11 (5.0%) 384 (12.2%) 5 (3.7%) 10 (3.8%) 200 (6.4%)

Subjective health

  Unhealthy 35 (26.7%) 10 (4.2%) 100 (3.0%) 46 (27.2%) 37 (11.8%) 113 (3.2%)

  Not so healthy 29 (22.1%) 53 (22.2%) 329 (9.8%) P < 0.01 52 (30.8%) 74 (23.6%) 471 (13.3%) P < 0.01

  Almost healthy 58 (44.3%) 148 (61.9%) 2291 (68.4%) 62 (36.7%) 178 (56.9%) 2438 (68.8%)

  Very healthy 9 (6.9%) 28 (11.7%) 628 (18.8%) 9 (5.3%) 24 (7.7%) 520 (14.7%)
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Men Women

Going outside Going outside

Less than 
once a month

More than 
once a month

Three to four 
times a week

Less than 
once a month

More than 
once a month

Three to four 
times a week

Life satisfaction

  Unsatisfied 34 (26.4%) 37 (15.5%) 280 (8.4%) 29 (17.2%) 47 (15.4%) 233 (6.6%)

  Moderately satisfied 43 (33.3%) 71 (29.8%) 665 (20.0%) P < 0.01 72 (42.6%) 97 (31.8%) 778 (22.1%) P < 0.01

  Very unsatisfied 52 (40.3%) 130 (54.6) 2374 (71.5%) 68 (40.2%) 161 (52.8%) 2508 (71.3%)

Height (cm) 163.6 (6.6) 164.2 (5.5) 163.8 (6.7) P < 0.01 150.5 (7.5) 151.1 (5.4) 151.5 (6.0) P < 0.01

Age 71.1 (5.2) 70.5 (4.8) 71.0 (4.8) P < 0.01 72.5 (5.6) 71.5 (5.1) 71.1 (4.9) P < 0.01

Basic activities daily living 2.9 (0.4) 3.0 (0.2) 2.9 (0.2) P < 0.01 2.8 (0.5) 2.9 (0.3) 2.9 (0.3) P < 0.01

Instrumental activities 
daily living

4.5 (1.1) 4.8 (0.6) 4.8 (0.5) P < 0.01 4.4 (1.3) 4.8 (0.7) 4.9 (0.5) P < 0.01

Lifestyle scores 2.6 (1.1) 2.9 (1.1) 3.1 (1.1) P < 0.01 2.5 (1.0) 2.8 (1.0) 3.0 (1.0) P < 0.01

Diet scores 3.8 (2.5) 3.9 (2.3) 4.0 (2.3) P < 0.01 4.2 (2.4) 4.4 (2.2) 4.6 (2.3) P < 0.01

() indicates standard deviation.

Table 2. 
Correlational factors by going outside by sex.
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Men Women

Communication with neighbors Communication with neighbors

Seldom Once a month Three to four 
times a week

Almost every 
day

Seldom Once a month Three to four 
times a week

Almost every 
day

Survival days 1014.9(174.2) 1042.0(115.4) 1034.5(133.0) 1050.1( 85.8) P < 0.01 1033.2(141.3) 1050.1( 95.1) 1045.6(112.4) 1048.6(99.0) P < 0.01

Bed ridden status 102(8.7%) 26(2.9%) 40(3.7%) 8(1.7%) P < 0.01 136(15.8%) 58(7.3%) 85(5.2%) 29(4.9%) P < 0.01

Non of bed 
ridden status

1066(91.3%) 872(97.1%) 1029(96.3%) 461(98.3) 727(84.2%) 733(92.7%) 1540(94.8%) 563(95.1%)

Educational 
Background

 � Graduated 
from senior 
high school

299(26.4%) 170(19.3%) 251(24.6%) 133(29.4%) 454(56.1%) 394(52.1%) 754(48.3%) 278(50.0%)

 � Graduated 
from 
vocational 
school

405(35.7%) 295(33.5%) 287(28.2%) 160(35.4%) P < 0.01 310(38.3%) 320(42.3%) 703(45.0%) 241(43.3%) P < 0.01

 � Graduated 
from college

429(37.9%) 415(47.2%) 481(47.2%) 159(35.2%) 45(5.6%) 42(5.6%) 105(6.7%) 37(6.7%)

Yealy income

 � <1 million yen 34(3.0%) 18(2.1%) 12(1.2%) 11(2.5%) 109(14.4%) 87(12.0%) 144(9.7%) 54(10.3%)

 � 1 milion-3 
milion yen

437(39.2%) 252(29.1%) 321(31.4%) 137(30.6%) 381(50.3%) 324(44.8%) 636(43.0%) 250(47.6%)

 � 3 milion-7 
milion yen

552(49.5%) 505(58.2%) 580(56.8%) 203(45.4%) P < 0.01 234(30.9%) 278(38.5%) 588(39.8%) 187(35.6%) P < 0.01

 � >7 million yen 93(8.3%) 92(10.6%) 108(10.6%) 96(21.5%) 33(4.4%) 34(4.7%) 110(7.4%) 34(6.5%)

Subjective health

 � Unhealthy 95(7.0%) 31(3.4%) 12(1.1%) 7(1.5%) 108(12.1%) 30(3.7%) 47(2.8%) 10(1.7%)

 � Not so healthy 191(15.9%) 103(11.1%) 88(8.1%) 26(5.5%) P < 0.01 194(21.7%) 134(16.5%) 206(12.3%) 55(9.1%) P < 0.01
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Men Women

Communication with neighbors Communication with neighbors

Seldom Once a month Three to four 
times a week

Almost every 
day

Seldom Once a month Three to four 
times a week

Almost every 
day

 � Almost healthy 788(65.7%) 646(69.8%) 743(68.7%) 295(62.2%) 523(58.4%) 573(70,4%) 1185(70.7%) 381(63.3%)

 � Very healthy 126(10.5%) 145(15.7%) 238(22.0%) 146(30.8%) 71(7.9%) 77(9.5%) 239(14.3%) 156(25.9%)

Life satisfaction

 � Unsatisfied 190(16.0%) 69(7.5%) 65(6.0%) 28(6.0%) 131(14.7%) 64(8.0%) 82(4.9%) 28(4.7%)

 � Moderately 
satisfied

332(27.9%) 210(22.9%) 173(16.1%) 61(13.0%) P < 0.01 309(34.8%) 226(28.3%) 320(19.2%) 89(14.8%) P < 0.01

 � Very 
unsatisfied

667(56.1%) 638(69.6%) 837(77.9%) 379(81.0%) 449(50.5%) 510(63.8%) 1267(75.9%) 485(80.6%)

Height(cm) 163.4(6.6) 1626(5.9) 163.9(6.7) 163.8(6.6) P < 0.01 149.1(10.3) 150.1(5.8) 151.1(6.3) 151.0(6.5) P < 0.01

Age 72.1(5.7) 71.4(5.6) 70.8(4.8) 70.9(4.9) P < 0.01 74.2(5.7) 72.9(5.8) 71.3(4.9) 71.5(5.1) P < 0.01

Basic activities 
daily living

2.6(0.9) 2.9(0.3) 2.9(0.3) 2.9(0.3) P < 0.01 2.6(0.7) 2.9(0.4) 2.9(0.3) 2.9(0.4) P < 0.01

Instrumental 
activities daily 
living

3.4(2.0) 4.4(1.2) 4.8(0.6) 4.7(0.8) P < 0.01 3.4(1.8) 4.3(1.4) 4.9(0.6) 4.8(0.8) P < 0.01

Lifestyle scores 2.0(1.1) 2.5(1.2) 2.9(1.1) 2.9(1.1) P < 0.01 2.3(0.99) 2.5(0.98) 2.9(1.0) 2.9(1.0) P < 0.01

Diet scores 2.9(1.1) 3.4(2.5) 3.6(2.7) 4.0(2.3) P < 0.01 4.0(2.6) 4.1(2.3) 4.6(2.3) 4.5(2.3) P < 0.01

() means standard deviation.

Table 3. 
Correlational factors by communication with neighbors by sex.
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The second factor represents “Socioeconomic Status” and encompasses edu-
cational background, yearly marital income, age, and height, classifying it as a 
latent variable. Subjective health and life satisfaction were defined as “Mental 
Health.” Lifestyle and diet scores were described as “Lifestyle and Diet Scores.” 
Communication with the neighborhood and going outside were defined as “Social 
Health” or “Sedentary Behaviors.”

The cumulative sum of squared loads for the three factors mentioned was 32.5%, 
and the Cronbach’s Alpha Confidence Coefficient of the “Three Health Factors” was 
0.59. However, the “Socioeconomic Status” is notably low at 0.15, and the “Lifestyle 
scores and Diet Scores” is also low at 0.18.

3.3.2 Structure relationship for healthy longevity

From the hypothetical models inferred using the latent variables obtained 
through exploratory factor analysis, we identified the model with the high-
est goodness of fit based on a modified index [16, 17]. Survey items, excluding 
“Healthy Longevity,” including “Socioeconomic Status,” “Lifestyle Diet Scores,” 
and the “Three Health Factors,” were surveyed simultaneously. Consequently, 
each survey item may serve as both a cause and an effect. We examined the direc-
tion and strength of cause-and-effect relationships in all possible combinations to 
clarify causality. Therefore, we analyzed the causal relationships of all combina-
tions and selected the one with the largest standardized estimate. As a result, we 
positioned “Healthy Longevity” as a dependent latent variable 3 years later, using 
“Socioeconomic Status,” “Three Health Factors,” and “Lifestyle and Diet Scores” 
as explanatory latent variables (Figure 1).

The goodness-of-fit indices were NFI = 0.791, IFI = 0.797, and RMSEA = 0.040. 
This approach demonstrated high conformity and was adopted as the final rele-
vant structural diagram based on the literature [16, 17]. Standardized coefficients 
significantly determined the effects on all of the latent variables. Additionally, the 
total direct and indirect effects were assessed together. Furthermore, all relation-
ships between latent and observed variables were found to be significant in the 
Wald test.

Figure 1. 
Results of exploratory factor analysis.
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3.3.3 Causal structure of explanatory factors on the “Healthy Longevity”

In the comprehensive analysis shown in Figure 2, the most effective standard-
ized total impact on “Healthy Longevity” was achieved through the recommended 
combination of “Three Health Factors” and “Lifestyle and Diet Scores,” based on 
“Socioeconomic Status.” Furthermore, the standardized direct effect of the “Three 
Health Factors” on “Healthy Longevity” is 0.80, accounting for 66% of the coefficient 
of determination for “Healthy Longevity” (Figure 2).

Figure 2. 
The causal structure of “Healthy Longevity,” “Three Health Factors,” “Socioeconomic Status,” “Life Style and Diet 
Scores,” and “Sedentary Behaviors.”
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The analysis of (Figure 3) indicates that only 19% of “Healthy Longevity” can be 
explained by “Sedentary behaviors” alone. Therefore, the final research suggests that 
healthy longevity depends on a balanced diet, lifestyle habits, and mental, physical, 
and social health, all of which are influenced by socioeconomic factors, which are 
essential elements that support health.

3.3.4 Causal structure of the “Lifestyle and Diet Scores” on “Healthy Longevity”

The direct effect of “Socioeconomic Status” on “Lifestyle and Diet Scores” was 
0.46, accounting for 21% of the coefficient of determination of “Lifestyle and Diet 
Scores.” The direct effect on “Healthy Longevity” was 0.02 from the “Lifestyle and 
Dietary scores.” Finally, the total effect of the “Lifestyle and Diet Scores” on “Healthy 
Longevity” was the third largest, measured at 0.25 (Table 4).

It was clarified that “Socioeconomic Status” and “Lifestyle and Diet Scores” do 
not directly determine “Healthy Longevity”; instead, they indirectly promote “Three 
Health Factors” on the path to “Healthy Longevity.” Thus, this study presents a novel 
research finding: lifestyle habits, including eating habits, do not directly determine 
healthy life expectancy.

3.3.5. Total effects of explanatory factors on “Healthy Longevity”

The “Three Health Factors” total effect on “Healthy Longevity” was the most 
significant, measuring 0.80. The “Lifestyle and Diet Scores” total effect on “Healthy 
Longevity” was recorded at 0.25. Similarly, the total effect of “Socioeconomic Status” 
was 0.27 (Table 4).

Figure 3. 
The Causal Structure of “Healthy Longevity” by the “Sedentary Behavior”.
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Figure 4. 
The causal structure of “Sedentary behaviors,” “Mental Health,” “Physical Health,” and “Socioeconomic Status.”

Men Women Total

Standardized 
direct effect

“Socioeconomic Status”⇒"Health Longevity" 0.01 0.02 0.02

“Socioeconomic Status”⇒“Three Health Factors” 0.07 0.18 0.18

“Socioeconomic Status”⇒“Lifestyle and Diet Scores” 0.38 0.63 0.46

“Lifestyle and Diet Scorse”⇒"Health Longevity" 0.04 0.03 0.02

“Lifestyle and Diet Scores”⇒“Three Health Factors” 0.42 0.36 0.28

“Three Health Factors”⇒“Healthy Longevity” 0.85 0.75 0.80

Standardized 
total effect

“Socioeconomic Status”⇒⇒“Healthy Longevity” 0.22 0.34 0.27

“Lifestyle and Diet scores”⇒⇒“Healthy Longevity” 0.40 0.30 0.25

“Three Health Factors”⇒⇒“Healthy Longevity” 0.85 0.75 0.80

Table 4. 
Direct and Total Effect on the “Healthy Longevity” by “Three Health Factors”, “Socioeconomic Status” by Sexes.
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The indirect effect of “Socioeconomic Status” on the “Three Health Factors” 
through “Lifestyle and Dietary Scores” was 0.13 (0.46 × 0.28). Around 16% of the 
“Three Health Factors” was explained (Table 4).

3.3.6 Total effects of explanatory factors on “Sedentary Behaviors”

In the model analysis of sedentary behaviors, that is, social health, as a dependent 
latent variable, the relevant structures supported by favorable “Mental Health,” “Physical 
Health,” and “Lifestyle and Diet Scores” based on “Socioeconomic Status” were consistent 
and well-fitted. The model in Figure 4 explains 50% of sedentary behavior.

4. �Discussion

4.1 The causal effect of sedentary behaviors on healthy longevity

The study shows that sedentary behaviors, as well as social health, determine 
healthy life expectancy 3 years later. However, for the first time globally, it has been 
revealed that the essence of determining healthy life expectancy is indirectly influ-
enced by outstanding mental, physical, and social health. This includes minimizing 
sedentary behaviors and adopting lifestyle habits supported by favorable socioeco-
nomic factors. The coefficient of determination for healthy longevity was 68%. In 
contrast, the coefficient of determination specifically for analyzing social health 
(sedentary behaviors) and healthy longevity was only 19% (Figure 3).

Socioeconomic factors form the basis for determining healthy longevity. The 
causal structure of this determination has been clarified, demonstrating that social 
health, which encompasses connections with society, is maintained through positive 
lifestyle habits and related mental and physical elements.

The scientific justification for health support activities that consider socioeco-
nomic factors, lifestyle habits such as diet, and the maintenance of mental and physi-
cal health has been clearly established to reduce sedentary behaviors and enhance 
healthy life expectancy. Ensuring reproducibility is essential.

4.2 The importance of three health factors for overall healthy longevity

The “Three Health Factors” had the most significant overall effect on “Healthy 
Longevity,” with a total effect of 0.80. This was followed by “Lifestyle and Diet 
Scores,” which had a total effect of 0.25. The total effect on “Healthy Longevity” from 
“Socioeconomic Status” is also 0.27. Therefore, this indicates that the effect on “Healthy 
Longevity” is not directly influenced by “Socioeconomic Status,” but is positioned as a 
fundamental foundation when considered alongside the results of a previous study [14].

It confirms that the desirability of educational background, a socioeconomic 
factor, contributes to marital income and the ability to maintain a daily lifestyle while 
enhancing three health factors, ultimately helping to prevent required care. This 
suggests a related structure linked to promoting healthy longevity.

In our follow-up study of older adults, we found that higher annual income 
supported by education correlated with more days of survival. However, a thresh-
old existed in this relationship. Specifically, when the annual income of an elderly 
couple reached up to 4.5 million yen, the number of days of survival increased as 
income also increased, but no further correlation was observed beyond that point. 
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The income threshold for elderly individuals living in rural areas was 2.5 million 
yen. Among the four economic factors essential for healthy longevity, only annual 
income can be actively managed [11, 14]. Therefore, reproducibility, along with 
additional testing, is necessary.

4.3 Recommendations based on research results

Based on the findings of this study, to reduce sedentary lifestyles and increase 
healthy life expectancy, it is essential to provide health support that enhances both 
mental and physical well-being, encouraging a positive lifestyle. Additionally, as a 
foundation for these efforts, health support measures considering socioeconomic 
status should be systematically and continuously promoted. The following outlines 
specific measures for this purpose.

4.3.1 Strategies to decrease social isolation and physical inactivity

In this study, we clarified how having fun, setting goals, and feeling satisfied in 
each person’s life lead to physical activity, which supports maintaining ongoing social 
activities and ultimately promotes healthy longevity. Therefore, systematic and con-
tinuous efforts to improve enjoyment and quality of life are necessary. It is expected 
that individuals taking initiative will encourage voluntary group activities to prevent 
social isolation and ensure their continuation.

4.3.2 Public responsibility and public health

If we emphasize the significance of individual lifestyle choices as a way to promote 
healthy longevity, we rely on the concept of personal responsibility for health. Public 
institutions should primarily support community activities where people can actively 
engage. This is because there is a public duty to protect the right of people, as guaran-
teed by the Constitution, to be healthy.

In Japan, the term public health, which has been used by national public institu-
tions since the 2000s, has almost disappeared. Similar trends are spreading among 
prefectures and local governments. This reflects a shift toward emphasizing self-
responsibility rather than public responsibility. Japan’s average life expectancy has 
remained the highest in the world for both men and women, about 80 years after 
World War II. However, the latest rankings show that the average life expectancy for 
men continues to decline, dropping to sixth place. Based on the results of this study, 
we want to confirm that, although lifestyle habits, including individual dietary habits, 
are essential in maintaining healthy longevity, socioeconomic factors also play a foun-
dational role. Therefore, health support activities involving collaboration between 
public institutions and residents’ organizations are crucial. It is expected that public 
institutions will systematically implement and sustain such support efforts.

4.4 Future research issues

This survey can only discuss the causal structural effects on “Healthy Longevity” 
after 3 years. The survey timeframe of the “Three Health Factors,” “Socioeconomic 
Status,” and “Life Scores and Diet Scores” was at the same time.

The next step is to clarify the causal structure through follow-up surveys con-
ducted over various research years for all latent variables. Verifying reproducibility 
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with representative subjects through random sampling and enhancing external 
validity are significant research challenges. This study’s difficulties involve individual 
self-reports about explanatory factors, except for survival days and the bedridden 
status. This should be a focus for future research. Additionally, the following study 
should evaluate the causal structure of healthy longevity after clarifying the objective 
indices obtained from medical examinations.

The results of this study were made to clarify, through cohort studies, the relation-
ship between sedentary behavior and healthy longevity, as well as the connections 
among socioeconomic factors, lifestyle habits, and both mental and physical health 
that contribute to sedentary behavior. Consequently, it was not possible to determine 
healthy longevity based on the effects of the intervention intended to make sedentary 
behavior more favorable. Furthermore, no intervention studies focusing on sedentary 
behavior to elucidate the outcomes related to healthy longevity have been reported in 
the domestic and international literature.

Additionally, after identifying objective indicators obtained from health checkups, 
future studies may clarify the causal structure of healthy longevity and its effects 
through randomized intervention studies aimed at preventing a sedentary lifestyle.

5. �Conclusions

To reduce sedentary lifestyles and promote health longevity, we should consider 
underlying socioeconomic status when providing health support that encourages 
positive habits and improves mental and physical well-being.
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Edited by Luís Branquinho, Nelson Valente, Pedro 
Miguel Forte, José E. Teixeira and Ricardo Ferraz

Sedentary behavior has become one of the most pressing public health and societal challenges of 
modern life. Rapid technological change, urbanization, digitalization, and population ageing have 

reshaped how people learn, work, and interact, often at the cost of movement and active living. 
Sedentary Lifestyle – A Multidisciplinary Perspective offers a comprehensive and timely exploration 

of this global phenomenon, examining its determinants, consequences, and solutions across the life 
course. Bringing together insights from public health, behavioral science, psychology, gerontology, 
and social sciences, this volume addresses sedentary lifestyle as a complex, multidimensional issue 

shaped by socio-cultural environments, digital habits, mental health, emotional resources, and 
structural conditions. Key themes include physical inactivity, screen-related behaviors, mental 
well-being, emotional intelligence, healthy ageing, socio-cultural influences, and intersectoral 
strategies for prevention and intervention. The book moves beyond individual responsibility to 
highlight the importance of systems thinking, culturally sensitive approaches, and integrated 
policies that promote active lifestyles in diverse populations. By connecting scientific evidence 

with practical and policy-oriented perspectives, it provides a holistic framework for understanding 
and reducing sedentary behavior in contemporary societies. This volume is an essential resource 

for researchers, healthcare professionals, educators, policymakers, and students seeking 
an interdisciplinary understanding of physical inactivity and its broader implications. Its 

multidisciplinary scope, life-course perspective, and focus on actionable solutions make it a 
valuable reference for advancing research, informing interventions, and supporting healthier, 

more active communities in an increasingly sedentary world.

José Antonio Mirón Canelo, Public Health Series Editor
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