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ABSTRACT 

The rapid advancement of longevity science has transformed ageing research from disease 

treatment toward extending lifespan and health span. Despite significant progress in 

genomics, precision medicine, geroscience, regenerative medicine, and preventive healthcare, 

contemporary longevity research remains predominantly centred on biological ageing. While 

these developments have improved survival, they often underrepresent the influence of 

emotional resilience, psychological adaptation, social connectedness, caregiving 

responsibilities, purpose, and gender-specific life transitions that shape healthy ageing, 

particularly among women. This paper proposes Human Sustainability as an integrative 

conceptual framework that expands current longevity science by positioning healthy ageing 

as the lifelong capacity to sustain biological, emotional, cognitive, relational, occupational, 

financial, environmental, and existential well-being. Within this broader framework, two 

complementary concepts are introduced. First, Women's Sustainability is proposed as a 

multidimensional life-course model recognising the interaction of biological transitions with 

social, occupational, and psychological experiences that influence female longevity. Second, 

Emotional Longevity is introduced as a conceptual construct describing the long-term 

capacity to preserve emotional regulation, psychological flexibility, meaningful relationships, 

adaptive coping, and purpose throughout ageing. Drawing on evidence from geroscience, 

psychology, behavioural medicine, neuroscience, public health, and life-course theory, the 

paper develops the Human Sustainability Systems Model (HSSM) to illustrate how biological 
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and psychosocial determinants interact throughout the lifespan. Rather than replacing existing 

frameworks such as Healthy Ageing, Geroscience, Precision Medicine, or One Health, 

Human Sustainability integrates and extends them through a systems perspective. The paper 

argues that future longevity research, healthcare policy, and clinical practice should 

complement biological indicators with measures of emotional resilience, social participation, 

caregiving burden, and purpose. Extending lifespan alone is insufficient; sustainable 

longevity requires preserving the human capacities that enable individuals to live healthier, 

more meaningful, and socially connected lives. 

 

INTRODUCTION: Beyond Living Longer 

The twenty-first century has witnessed unprecedented improvements in human longevity. 

Advances in sanitation, vaccination, public health, precision medicine, genomics, 

regenerative therapies, and digital health have substantially increased life expectancy 

worldwide. Consequently, the focus of medicine has shifted from preventing premature death 

to promoting healthy ageing and extending health span. However, a critical challenge 

remains: living longer does not necessarily mean living better. 

Although biomedical research has significantly advanced understanding of the biological 

mechanisms of ageing—including cellular senescence, genomic instability, mitochondrial 

dysfunction, inflammation, and epigenetic regulation—these mechanisms explain only part of 

the ageing process. Human ageing is simultaneously biological, psychological, social, 

occupational, and environmental. Emotional resilience, social relationships, financial 

security, caregiving responsibilities, and purpose also shape health trajectories across the 

lifespan. This limitation is particularly evident in women's health. Women generally outlive 

men but spend a greater proportion of later life living with chronic disease, disability, mental 

health challenges, caregiving responsibilities, and reduced quality of life. Their ageing 

experiences are influenced not only by biological transitions such as puberty, pregnancy, 

menopause, and post-menopause, but also by lifelong exposure to gendered social roles, 

occupational demands, emotional labour, and structural inequalities. These interacting 

influences remain insufficiently represented within conventional models of longevity. 

Existing frameworks—including Healthy Ageing, Geroscience, Precision Medicine, and 

Longevity Medicine—have expanded understanding of lifespan and health span, yet they 

remain predominantly biomedical in orientation. While increasingly acknowledging 

psychosocial influences, they rarely provide an integrated systems framework capable of 

explaining how biological, emotional, cognitive, relational, occupational, financial, 
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environmental, and existential factors collectively shape long-term health. To address this 

gap, this paper proposes Human Sustainability as an overarching conceptual framework for 

healthy longevity. Human Sustainability is defined as the lifelong capacity of individuals and 

societies to sustain biological health, emotional resilience, cognitive vitality, meaningful 

relationships, occupational participation, financial security, environmental adaptability, and 

purpose throughout the lifespan. Rather than replacing existing biomedical approaches, it 

extends them by recognising that healthy ageing emerges through the interaction of multiple 

adaptive systems. 

Within this framework, the paper introduces two complementary concepts. The first, 

Women's Sustainability, conceptualises female healthy ageing as a multidimensional life-

course process shaped by biological transitions alongside psychological, social, occupational, 

and cultural influences. The second, Emotional Longevity, describes the lifelong capacity to 

maintain emotional regulation, psychological flexibility, meaningful relationships, adaptive 

coping, and purpose despite ageing and life adversity. Unlike traditional concepts of 

resilience, Emotional Longevity emphasises the sustained preservation and renewal of 

emotional functioning across the life course. 

By shifting the central question from "How can we extend human lifespan?" to "How can we 

sustain human flourishing throughout longer lives?” this paper argues for a broader vision of 

longevity science—one that values not only survival but also resilience, connection, purpose, 

and quality of life. Finally, the paper proposes the Human Sustainability Systems Model 

(HSSM), an integrative framework illustrating how biological, emotional, cognitive, 

relational, occupational, financial, environmental, and existential systems interact to 

influence healthy longevity. The model is intended as a conceptual foundation for future 

interdisciplinary research, clinical innovation, and public policy. 

 

Evolution of Longevity Science: From Survival to Human Sustainability 

The pursuit of longevity has evolved alongside advances in medicine, public health, and 

scientific understanding of ageing. Historically, healthcare focused on preventing premature 

death from infectious diseases. As life expectancy increased, attention shifted toward 

preventing chronic disease, promoting healthy ageing, and more recently, slowing the 

biological processes of ageing itself. These successive developments have, transformed 

longevity from a question of survival to one of sustaining health across increasingly longer 

lives. 
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Despite remarkable scientific progress, contemporary longevity research remains 

predominantly centred on biological mechanisms. Molecular ageing, genetics, biomarkers, 

and regenerative medicine have substantially improved understanding of healthspan, yet they 

explain only part of the human ageing experience. Individuals age biologically, but they also 

age emotionally, cognitively, socially, economically, and psychologically. This broader reality 

suggests that longevity science requires a more comprehensive framework capable of 

integrating these interconnected dimensions.  

The development of longevity science can be understood as a progression through six 

overlapping paradigms. 

 

Infectious Disease Control 

The first major transformation resulted from improvements in sanitation, vaccination, 

antibiotics, maternal care, nutrition, and public health infrastructure. These advances 

dramatically reduced mortality from communicable diseases and increased average life 

expectancy worldwide. During this period, medicine measured success primarily by survival. 

 

Preventive Medicine 

As chronic diseases replaced infectious diseases as the leading causes of death, healthcare 

shifted toward prevention. Lifestyle modification, cardiovascular risk reduction, nutrition, 

physical activity, smoking cessation, and screening programmes became central strategies for 

reducing morbidity and extending lifespan. Preventive medicine demonstrated that health 

could be improved before disease developed, but it remained largely disease-oriented and 

focused primarily on reducing physiological risk. 

 

Healthy Ageing 

Recognition that longer lives should also remain functional led to the development of healthy 

ageing frameworks. The World Health Organization defined healthy ageing as maintaining 

the functional ability that enables well-being throughout later life. Similarly, successful 

ageing models expanded the concept of health beyond disease avoidance to include physical 

functioning, cognition, and active participation in society. These approaches broadened 

healthcare goals but remained relatively fragmented, with biological, psychological, and 

social determinants often examined separately. 
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Geroscience and Precision Medicine 

Advances in molecular biology transformed ageing from an inevitable process into a 

potentially modifiable biological phenomenon. Research identified hallmarks of ageing 

including genomic instability, cellular senescence, mitochondrial dysfunction, inflammation, 

and epigenetic alterations. Precision medicine further personalised healthcare through 

genomic profiling, biomarkers, and targeted interventions. These developments established 

the biological foundation of contemporary longevity medicine and significantly advanced 

efforts to extend health span. 

 

Longevity Medicine 

Longevity medicine integrates preventive care, regenerative therapies, digital health, artificial 

intelligence, nutrition, and behavioural interventions to delay biological ageing and optimise 

physiological function. Unlike traditional medicine, it aims to intervene before disease 

develops by preserving biological resilience throughout adulthood. However, contemporary 

longevity medicine continues to focus primarily on measurable biological outcomes such as 

inflammatory biomarkers, metabolic health, cardiovascular fitness, and biological age. While 

indispensable, these indicators provide only a partial understanding of human ageing. 

 

Limitations of Existing Models 

Existing longevity frameworks have substantially improved our understanding of biological 

ageing, disease prevention, and health span. Nevertheless, they underrepresent several 

determinants that strongly influence long-term well-being. Ageing occurs within complex 

social and psychological environments. Emotional resilience, meaningful relationships, 

caregiving responsibilities, occupational identity, financial security, community participation, 

and purpose influence behavioural choices, stress physiology, immune regulation, and quality 

of life throughout adulthood. These determinants interact continuously with biological 

systems rather than functioning independently. Chronic stress can alter neuroendocrine and 

immune function, while supportive relationships, emotional regulation, and purpose promote 

healthier behavioural and physiological outcomes. Consequently, healthy ageing emerges 

from interactions among multiple adaptive systems rather than biological mechanisms alone. 

Women particularly illustrate these limitations. Female ageing is shaped by reproductive 

transitions, hormonal change, caregiving roles, workplace participation, and gendered social 

expectations. Existing biomedical models rarely integrate these experiences into a unified 

understanding of healthy longevity. 
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Human Sustainability as the Next Evolution 

The next stage of longevity science should therefore extend beyond biological optimisation 

toward sustaining the whole person. This paper proposes Human Sustainability as an 

integrative framework describing the lifelong capacity to preserve biological health, 

emotional resilience, cognitive vitality, meaningful relationships, occupational participation, 

financial security, environmental adaptability, and purpose. 

Unlike previous models, Human Sustainability does not replace geroscience, healthy ageing, 

precision medicine, or longevity medicine. Instead, it synthesises these disciplines within a 

systems framework that recognises health as the product of interacting biological, 

psychological, social, occupational, environmental, and existential processes. 

Within this perspective, emotional resilience is not simply a psychological outcome but a 

determinant of behavioural choices, physiological regulation, cognitive functioning, and 

long-term health. Likewise, social participation, caregiving, financial security, and 

meaningful work become essential contributors to sustainable longevity rather than peripheral 

influences. Human Sustainability therefore shifts the emphasis of longevity science from 

extending biological survival to preserving the adaptive capacities that enable individuals to 

flourish across longer lives. 

The evolution of longevity science reflects an expanding understanding of human health. 

Successive paradigms have progressed from preventing premature death to delaying 

biological ageing and extending health span. While these advances remain fundamental, they 

are insufficient to explain the full complexity of human ageing. Healthy longevity depends 

not only on biological resilience but also on emotional adaptability, cognitive vitality, 

supportive relationships, meaningful work, financial security, environmental conditions, and 

purpose. Human Sustainability integrates these dimensions within a single conceptual 

framework, providing the foundation for the remainder of this paper. 

 

Human Sustainability: Why Longevity Science Needs a Broader Framework 

Longevity science has made remarkable progress in understanding the biological mechanisms 

of ageing. Advances in geroscience, precision medicine, regenerative medicine, and 

preventive healthcare have shifted medicine from treating disease to delaying biological 

ageing and extending health span. Nevertheless, these approaches remain predominantly 

biomedical, emphasizing molecular pathways, physiological biomarkers, and disease 

prevention. 
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Although biological health is essential, it alone cannot explain why individuals with similar 

clinical profiles experience markedly different ageing trajectories. Emotional resilience, 

cognitive adaptability, supportive relationships, financial security, meaningful work, 

environmental conditions, and purpose substantially influence health behaviours, stress 

responses, functional ability, and quality of life throughout the lifespan. These determinants 

interact continuously with biological systems, yet they are often examined independently 

rather than within a unified framework. As populations live longer, healthy ageing must be 

understood not only as preserving physiological function but also as sustaining the adaptive 

capacities that allow individuals to thrive across extended lives. This conceptual gap provides 

the foundation for Human Sustainability, proposed here as the next evolution of longevity 

science. 

 

Defining Human Sustainability 

The lifelong capacities of individuals, communities, and societies to preserve, regenerates, 

and optimise biological health, emotional resilience, cognitive vitality, relational 

connectedness, occupational participation, financial security, environmental adaptability, and 

existential purpose in ways that support healthy, equitable, and meaningful longevity. Unlike 

traditional biomedical models that primarily target disease prevention or biological 

optimisation, Human Sustainability adopts a life-course perspective in which health emerges 

from the dynamic interaction of multiple adaptive systems. It recognises that sustainable 

longevity depends not only on maintaining physiological integrity but also on preserving the 

psychological, social, occupational, and existential resources required to navigate changing 

life circumstances. Within this framework, health is understood as a dynamic process of 

continuous adaptation rather than a static state or the absence of disease. 

 

Human Sustainability as a Systems Framework 

Human Sustainability is grounded in systems thinking, which views health as the product of 

continuous interactions among interconnected biological and social systems rather than 

isolated determinants. 

At the biological level, health depends on genomic stability, immune competence, endocrine 

regulation, metabolic flexibility, cardiovascular function, and neurological integrity. 

The psychological system encompasses emotional regulation, cognitive flexibility, adaptive 

coping, learning, and meaning-making. 
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The social and relational system includes family relationships, caregiving, social support, 

community engagement, and interpersonal trust. 

The occupational system shapes identity, financial stability, opportunities for lifelong 

contribution, and work-related well-being. 

The environmental system includes housing, neighbourhood safety, pollution exposure, 

climate resilience, healthcare accessibility, green spaces, and digital environments. 

Finally, the existential system reflects purpose, identity, values, spirituality, creativity, and 

meaning throughout life. 

These systems do not function independently. Chronic occupational stress may contribute to 

endocrine dysregulation, inflammation, sleep disruption, and depression, whereas supportive 

relationships, financial security, meaningful work, and emotional adaptability may buffer 

physiological stress responses and promote healthier ageing trajectories. Human 

Sustainability therefore conceptualises longevity as an emergent property of interacting 

biological, psychological, social, occupational, environmental, and existential systems. 

 

Eight Domains of Human Sustainability 

The proposed Human Sustainability framework integrates eight interconnected domains that 

collectively influence healthy longevity. Each domain includes key components, measurable 

indicators, assessment approaches, and evidence-informed interventions. These are 

summarised in Table X. 

Domain Key Indicators Assessment Example 

Intervention 

Expected 

Outcome 

Biological Sleep, nutrition, 

biomarkers 

Clinical 

assessment 

Lifestyle medicine Healthy 

ageing 

Emotional Resilience, 

regulation 

Emotional 

Longevity Scale 

CBT, mindfulness Emotional 

longevity 

Cognitive Executive 

function 

Cognitive tests Lifelong learning Cognitive 

reserve 

Relational Social support Loneliness scale Community 

engagement 

Reduced 

isolation 

Occupational Meaningful 

work 

Burnout scales Flexible work Purpose 

Financial Financial 

security 

Financial 

wellbeing scale 

Financial literacy Reduced 

stress 

Environmental Green space, 

housing 

Environmental 

audit 

Urban planning Better 

wellbeing 

Existential Purpose Purpose in Life 

Scale 

Meaning-centered 

interventions 

Flourishing 

 

 

http://www.ijarp.com/


 

                                                                                    International Journal Advanced Research Publication 

www.ijarp.com                                                                                                                                                                                                                       

9 

 

Relationship to Existing Frameworks 

Human Sustainability extends, rather than replaces, several established frameworks. 

The Healthy Ageing model emphasises functional ability and intrinsic capacity but gives 

limited attention to occupational, financial, and existential determinants. 

Geroscience focuses on biological mechanisms of ageing, including cellular senescence, 

inflammation, and genomic instability, without addressing broader psychosocial systems. 

Precision Medicine individualises treatment using molecular and genomic information but 

remains primarily biologically oriented. 

One Health recognises the interconnectedness of human, animal, and environmental health 

but does not comprehensively address psychological, relational, occupational, or existential 

dimensions. 

Similarly, Planetary Health, the Social Determinants of Health, and the Biopsychosocial 

Model each explain important aspects of health but do not integrate all determinants within a 

single life-course framework focused on sustainable longevity. 

Human Sustainability synthesises these complementary traditions by positioning biological, 

emotional, cognitive, relational, occupational, financial, environmental, and existential 

domains within one integrated systems model. Rather than asking only "How can disease be 

prevented?", it asks a broader question: 

How can the whole person be sustained across an increasingly long life? 

This shift represents the framework's principal conceptual contribution. 

 

Human Sustainability as the Next Paradigm of Longevity Science 

The evolution of longevity science can be viewed as a progression through successive 

scientific paradigms: 

• Infectious Disease Control 

• Preventive Medicine 

• Healthy Ageing 

• Geroscience 

• Precision Medicine 

• Longevity Medicine 

• Human Sustainability (Proposed) 

 

Each stage has expanded the goals of medicine. Human Sustainability represents the next 

logical step by integrating biological science with psychological, behavioural, social, 
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occupational, environmental, and existential perspectives. Success is therefore measured not 

only by increased life expectancy or delayed disease but also by an individual's capacity to 

remain emotionally resilient, cognitively engaged, socially connected, financially secure, 

environmentally supported, and purposeful throughout life. 

 

Research Gap and Future Directions 

Despite extensive research on healthy ageing, resilience, social determinants of health, and 

quality of life, no widely accepted framework currently integrates biological, emotional, 

cognitive, relational, occupational, financial, environmental, and existential sustainability into 

a unified model of healthy longevity. Human Sustainability addresses this conceptual gap by 

offering an interdisciplinary framework that can guide future research, clinical assessment, 

psychometric development, public health policy, and healthcare innovation. 

 

Emotional Longevity: A New Conceptual Construct for Healthy Ageing 

Why Emotional Longevity Matters 

Advances in longevity science have substantially improved understanding of the biological 

mechanisms underlying ageing. However, extending lifespan without preserving emotional 

well-being may result in longer lives characterised by psychological distress, loneliness, 

reduced resilience, and diminished quality of life. Healthy ageing therefore depends not only 

on delaying biological decline but also on sustaining emotional functioning throughout the 

life course. Although resilience, psychological well-being, emotional intelligence, and 

positive psychology have each contributed to understanding emotional health, they explain 

only specific aspects of emotional functioning. Existing constructs rarely conceptualise 

emotional adaptation as a lifelong capacity that evolves across decades of changing 

biological, psychological, and social circumstances. 

This paper proposes Emotional Longevity as a complementary construct within the broader 

Human Sustainability framework. Rather than focusing on recovery after adversity or current 

emotional well-being, Emotional Longevity describes the long-term preservation and renewal 

of emotional capacities that enable individuals to adapt, maintain relationships, and sustain 

purpose throughout ageing. 

 

Defining Emotional Longevity 

The lifelong capacity to preserve, regenerate, and adapt emotional functioning in ways that 

sustain psychological flexibility, emotional regulation, meaningful relationships, purpose, 

compassion, and overall well-being despite cumulative ageing and life adversity. This 
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definition emphasises emotional functioning as a dynamic process rather than a fixed state. 

Individuals inevitably encounter loss, illness, caregiving responsibilities, occupational stress, 

retirement, and changing social roles. Emotional Longevity reflects the capacity to adapt to 

these experiences while preserving psychological integrity and social connectedness. Unlike 

traditional measures of emotional well-being, Emotional Longevity is inherently longitudinal, 

recognising that emotional capacities may strengthen, weaken, and recover throughout the 

lifespan. 

 

Distinction from Existing Psychological Constructs 

Emotional Longevity builds upon established psychological constructs but extends them by 

conceptualising emotional adaptation as a lifelong determinant of healthy ageing rather than a 

transient psychological state. The principal distinctions are summarised in Table X. 

 

Mechanisms Supporting Emotional Longevity 

Emotional Longevity is hypothesised to emerge through interactions among biological, 

psychological, behavioural, and social systems. Neurobiological evidence suggests that 

adaptive emotional regulation depends on coordinated activity involving the prefrontal 

cortex, amygdala, hippocampus, and related neural networks. Chronic stress may disrupt 

these systems through dysregulation of neuroendocrine and inflammatory pathways, 

contributing to cognitive decline and poorer health outcomes. 

Psychological mechanisms such as cognitive flexibility, adaptive coping, self-compassion, 

mindfulness, optimism, and meaning-making strengthen emotional adaptation across 

changing life circumstances. Behavioural pathways are equally important. Individuals with 

greater emotional adaptability are more likely to maintain healthy lifestyles, adhere to 

medical treatment, engage in preventive healthcare, and avoid maladaptive coping 

behaviours. Social relationships provide another protective mechanism. Supportive families, 

friendships, community participation, and secure interpersonal relationships buffer stress and 

enhance emotional recovery throughout adulthood. These interacting mechanisms suggest 

that Emotional Longevity is not simply a psychological attribute but an interdisciplinary 

construct linking emotional functioning with biological ageing and long-term health. 

 

Dimensions of Emotional Longevity 

The proposed framework comprises several interrelated dimensions: 

• Emotional regulation 

• Psychological flexibility 
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• Recovery following adversity 

• Hope and optimism 

• Meaning and purpose 

• Self-compassion 

• Relational connectedness 

• Empathy and compassion 

• Emotional literacy 

• Social contribution 

• Capacity for emotional renewal 

 

These dimensions function collectively rather than independently, representing the 

sustainability of emotional functioning across the life course. 

 

Emotional Longevity across Life Course 

Emotional adaptation evolves across different stages of life. During adolescence, it supports 

identity formation and emotional awareness. Early adulthood introduces challenges related to 

education, employment, intimate relationships, and parenthood. Midlife often involves 

balancing occupational responsibilities, caregiving, financial pressures, and health transitions, 

while later life presents adaptation to retirement, bereavement, chronic illness, and changing 

social roles. Emotional Longevity therefore represents a developmental process requiring 

repeated adaptation while maintaining continuity of identity, relationships, and purpose. 

 

Clinical and Public Health Implications 

If empirically validated, Emotional Longevity may broaden current approaches to preventive 

medicine, psychology, psychiatry, public health, and longevity medicine. Clinical assessment 

could move beyond symptom reduction to evaluate emotional adaptability, social 

connectedness, caregiving burden, and purpose. Preventive interventions may focus on 

strengthening emotional regulation, psychological flexibility, and social participation before 

significant decline occurs. 

Within workplace health programmes, emotional renewal, reflective practice, and supportive 

organisational cultures could complement traditional stress management strategies. At the 

population level, recognising emotional adaptation as a determinant of healthy ageing may 

inform policies promoting mental health, caregiver support, community engagement, and 

age-friendly environments. 
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Future Research 

Such research will determine whether Emotional Longevity contributes independently to 

healthy ageing beyond existing measures of resilience and psychological well-being. 

The future of longevity science extends beyond slowing biological ageing. Sustaining 

emotional regulation, psychological flexibility, meaningful relationships, and purpose is 

equally essential for enabling individuals to flourish across longer lives. 

Emotional Longevity provides a conceptual framework that complements existing theories of 

resilience and well-being while extending the Human Sustainability paradigm. By 

recognising emotional adaptation as a lifelong determinant of healthy ageing, it offers a 

foundation for future interdisciplinary research, clinical innovation, and public health policy. 

 

Women's Sustainability: A Life-Course Framework for Healthy Longevity 

Women consistently outlive men across most populations; however, longer life expectancy 

does not necessarily translate into healthier ageing. Women experience a greater burden of 

chronic illness, disability, depression, anxiety, osteoporosis, autoimmune disorders, chronic 

pain, and caregiving responsibilities during later life. This phenomenon, often described as 

the female health–survival paradox, demonstrates that longevity should be evaluated not only 

by years lived but also by the quality and sustainability of those years. 

 

Defining Women's Sustainability 

The lifelong capacity of women to preserve, regenerate, and optimise biological health, 

emotional resilience, cognitive vitality, relational connectedness, occupational participation, 

financial security, environmental adaptability, and existential purpose across changing 

developmental, reproductive, and social transitions in ways that promote healthy longevity 

and equitable participation in society. 

This definition extends beyond conventional biomedical models by recognising that women's 

health is influenced not only by reproductive biology but also by educational opportunities, 

employment, caregiving responsibilities, socioeconomic conditions, cultural expectations, 

and access to healthcare. Women's Sustainability therefore adopts a systems perspective in 

which healthy ageing reflects the interaction of multiple adaptive domains throughout the life 

course. To demonstrate the conceptual contribution of the proposed frameworks, Table X 

compares existing approaches to healthy ageing with Human Sustainability, Emotional 

Longevity, and Women's Sustainability. The comparison illustrates how the present 
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framework extends previous models by integrating biological, psychological, social, 

occupational, financial, environmental, and existential dimensions across the life course. 

 

Framework Primary Focus Major Limitation Contribution of 

This Paper 

Healthy Ageing Functional ability and 

intrinsic capacity 

Limited integration of 

occupational, financial 

and existential domains 

Expanded into 

Human 

Sustainability 

Geroscience Biological mechanisms of 

ageing 

Focuses primarily on 

molecular ageing 

Adds psychosocial 

and life-course 

systems 

Precision 

Medicine 

Personalised biological 

care 

Predominantly 

biomedical 

Integrates 

emotional and 

social determinants 

Resilience Recovery from adversity Episodic rather than 

lifelong 

Expanded through 

Emotional 

Longevity 

Women's Health 

Models 

Reproductive health and 

disease 

Fragmented life-stage 

approach 

Introduces 

Women's 

Sustainability 

across the life 

course 

Human 

Sustainability 

(Proposed) 

Integrated biological, 

emotional, cognitive, 

relational, occupational, 

financial, environmental 

and existential wellbeing 

Multidimensional 

systems framework 

Provides the 

overarching 

conceptual model 

for healthy 

longevity 

 

The Eight Domains of Women's Sustainability 

Women's Sustainability adopts the same eight domains described in the Human Sustainability 

framework but applies them to the unique biological, psychological, occupational, social, and 

cultural experiences of women across the life course. Rather than introducing additional 

domains, it emphasises how gender-specific transitions influence each dimension of healthy 

longevity. 

 

Women's Sustainability across Life Course 

Women's Sustainability adopts a life-course perspective in which each developmental stage 

influences subsequent health trajectories. Childhood establishes biological, educational, and 

social foundations. Adolescence is characterised by identity formation, emotional 

development, and reproductive maturation. Early adulthood introduces higher education, 

employment, intimate relationships, and parenthood. Midlife often involves balancing career 

advancement with caregiving responsibilities while navigating menopausal transition. Later 
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life increasingly emphasises functional independence, cognitive health, social participation, 

and purpose. These transitions are interconnected rather than independent. Advantages or 

disadvantages accumulated at one stage may influence health, resilience, and quality of life 

decades later. Consequently, interventions should support women continuously throughout 

the life course rather than focusing solely on reproductive years or old age. 

 

Research, Clinical, and Policy Implications 

Women's Sustainability provides a conceptual framework for integrating medicine, 

psychology, public health, sociology, economics, and environmental science. 

Future research should develop validated measures of Women's Sustainability, investigate 

life-course trajectories, and evaluate interventions that strengthen multiple domains 

simultaneously.Clinically, the framework encourages healthcare professionals to assess 

emotional well-being, caregiving burden, occupational participation, financial security, and 

social support alongside biological health. Such an approach aligns with contemporary 

models of person-centred care and preventive medicine. From a policy perspective, Women's 

Sustainability supports investment in preventive healthcare, workplace equity, caregiver 

support, lifelong education, financial security, and age-friendly communities. These 

interventions have the potential to improve not only longevity but also quality of life across 

extended lifespans. 

Women's healthy ageing cannot be understood through reproductive biology alone. It reflects 

the cumulative interaction of biological transitions with emotional resilience, cognitive 

vitality, relationships, work, financial security, environmental conditions, and purpose. The 

Women's Sustainability framework extends current approaches to women's health by 

integrating these domains within a life-course model. As the gender-specific application of 

Human Sustainability, it provides a conceptual foundation for future interdisciplinary 

research, clinical innovation, and public policy aimed at promoting healthier and more 

meaningful longevity for women. 

 

Human Sustainability Systems Model (HSSM)    

Longevity science has traditionally explained healthy ageing through biological mechanisms 

such as genetics, cellular senescence, inflammation, metabolic regulation, and physiological 

resilience. Although these mechanisms remain fundamental, they provide only a partial 

explanation of why individuals age differently despite similar biological profiles. Healthy 

ageing is increasingly recognised as the product of continuous interactions among biological, 
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psychological, behavioural, social, occupational, environmental, and existential systems. 

Emotional distress may alter endocrine and immune function, financial insecurity can 

influence health behaviours, supportive relationships may buffer chronic stress, and 

meaningful work can strengthen both psychological well-being and physical health. These 

reciprocal interactions cannot be adequately explained through linear biomedical models. 

To address this complexity, this paper proposes the Human Sustainability Systems Model 

(HSSM) as the conceptual architecture underlying Human Sustainability. Rather than treating 

health determinants as isolated variables, HSSM conceptualises longevity as an emergent 

property of multiple interconnected adaptive systems operating across the life course. 

 

Conceptual Foundations of HSSM 

The Human Sustainability Systems Model is grounded in systems thinking, which assumes 

that complex outcomes arise through interactions among interconnected components rather 

than through single causal pathways. 

Within HSSM, biological, emotional, cognitive, relational, occupational, financial, 

environmental, and existential systems continuously influence one another through dynamic 

feedback loops. Adaptation or disruption within one domain inevitably affects functioning 

across the others. 

For example, chronic occupational stress may increase psychological distress, disrupt sleep, 

elevate inflammatory activity, reduce physical activity, weaken social relationships, and 

ultimately accelerate biological ageing. Conversely, supportive relationships, financial 

stability, emotional regulation, meaningful work, and healthy environments may strengthen 

resilience across multiple domains simultaneously. 

Accordingly, healthy longevity is understood not as the absence of disease but as the 

sustained capacity of interconnected systems to adapt throughout changing life 

circumstances. 

Components of the Human Sustainability Systems Model 

The HSSM consists of eight interacting domains that together determine healthy longevity. 

Biological System 

The biological system includes genetic integrity, immune competence, endocrine regulation, 

metabolic flexibility, cardiovascular health, musculoskeletal function, neurological integrity, 

and other physiological processes that support healthy ageing. 
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Emotional System 

The emotional system encompasses emotional regulation, psychological flexibility, adaptive 

coping, resilience, self-compassion, and emotional renewal. Within HSSM, this system is 

represented by the proposed construct of Emotional Longevity, recognising emotional 

adaptation as a central determinant of long-term health. 

Cognitive System 

The cognitive system includes memory, executive functioning, learning, creativity, attention, 

and cognitive reserve. Lifelong education, intellectual engagement, and neuroplasticity 

strengthen this domain throughout adulthood. 

Relational System 

Relationships provide emotional support, caregiving, social identity, and community 

participation. High-quality relationships contribute to resilience, healthier behaviours, and 

reduced morbidity, whereas loneliness and social isolation are associated with poorer health 

outcomes. 

Occupational System 

Employment influences financial security, identity, purpose, autonomy, and social 

participation. Sustainable work environments support psychological well-being and healthy 

ageing through opportunities for lifelong contribution and meaningful engagement. 

Financial System 

Economic resources determine access to healthcare, nutrition, housing, education, and 

opportunities for social participation. Financial resilience therefore functions as both a social 

determinant of health and a protective factor against cumulative adversity. 

Environmental System 

The environmental system includes housing quality, neighbourhood safety, healthcare 

accessibility, transportation, green spaces, climate resilience, digital infrastructure, and 

environmental exposures. These factors shape opportunities for healthy living throughout the 

lifespan. 

Existential System 

Purpose, values, spirituality, identity, creativity, and meaning contribute to adaptive 

functioning during major life transitions. Existential well-being supports resilience, 

motivation, and psychological continuity despite ageing and adversity. 

Together, these domains operate as an integrated adaptive network rather than independent 

determinants of health. 
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Dynamic Interactions across Life Course 

The defining characteristic of HSSM is the continuous interaction among its components. 

Biological ageing influences emotional functioning through hormonal changes, chronic 

illness, and declining physiological reserve. Emotional adaptation, in turn, affects biological 

processes by shaping stress responses, inflammation, sleep quality, health behaviours, and 

healthcare utilisation. 

Similarly, occupational participation influences financial security, which affects healthcare 

access, nutrition, housing, and psychological well-being. Social relationships influence 

emotional resilience, caregiving experiences, and cognitive engagement, while environmental 

conditions shape opportunities for physical activity, social participation, and disease 

prevention. 

These multidirectional interactions create feedback loops that accumulate over time. Positive 

interactions strengthen resilience across multiple systems, whereas persistent disruption may 

contribute to accelerated functional decline. 

HSSM therefore conceptualises ageing as a dynamic developmental process rather than a 

sequence of isolated biological events. 

 

Application to Women's Sustainability 

The Human Sustainability Systems Model provides the structural foundation for Women's 

Sustainability. 

Women's health is influenced by biological transitions including puberty, pregnancy, 

postpartum recovery, menopause, and advanced ageing. However, these physiological 

changes occur simultaneously with occupational participation, caregiving, financial 

responsibilities, cultural expectations, and evolving personal identities. 

HSSM illustrates how these experiences interact across multiple domains throughout the 

female life course. Rather than viewing reproductive health separately from emotional or 

social health, the model recognises their continuous integration within a single adaptive 

system. 

Consequently, Women's Sustainability represents a gender-specific application of Human 

Sustainability rather than an independent framework. 

 

Implications for Research and Practice 

The Human Sustainability Systems Model extends existing approaches to longevity by 

integrating biological and psychosocial determinants within a unified systems framework. 
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Rather than conceptualising healthy ageing as the preservation of physiological function 

alone, HSSM recognises longevity as the sustained interaction of biological health, emotional 

resilience, cognitive vitality, supportive relationships, meaningful work, financial security, 

environmental quality, and existential purpose. 

As the conceptual architecture underlying Human Sustainability, Emotional Longevity, and 

Women's Sustainability, HSSM provides a foundation for future interdisciplinary research, 

clinical innovation, and public policy aimed at enabling individuals not only to live longer 

but also to flourish throughout extended lives. 

 

DISCUSSION 

The increasing global emphasis on longevity has transformed medicine from extending 

survival to improving health span. Advances in geroscience, precision medicine, regenerative 

medicine, and preventive healthcare have substantially improved understanding of the 

biological mechanisms of ageing. However, this progress has also revealed an important 

limitation: biological longevity alone cannot fully explain how individuals experience ageing 

or why people with similar physiological profiles often demonstrate markedly different 

trajectories of health, resilience, and well-being. 

This paper argues that healthy longevity should be understood as a multidimensional process 

emerging from continuous interactions among biological, emotional, cognitive, relational, 

occupational, financial, environmental, and existential systems. Rather than replacing 

established biomedical approaches, the proposed Human Sustainability framework extends 

them by integrating psychosocial and behavioural determinants within a single life-course 

model. 

As summarised in Table X, the proposed Human Sustainability framework integrates and 

extends existing models of healthy ageing, resilience, and women's health within a unified 

systems perspective. 

Collectively, these frameworks encourage a shift in emphasis from extending lifespan alone 

to sustaining the capacities that enable individuals to remain healthy, resilient, socially 

connected, and purposeful throughout longer lives. 

 

Theoretical Contribution 

The principal contribution of this paper is conceptual rather than empirical. 

Existing frameworks such as Healthy Ageing, Geroscience, Precision Medicine, One Health, 

and the Biopsychosocial Model each explain important aspects of ageing but generally focus 
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on specific dimensions of health. Human Sustainability synthesises these perspectives into a 

unified systems framework that explicitly integrates biological, emotional, cognitive, 

relational, occupational, financial, environmental, and existential determinants across the life 

course. 

By introducing Emotional Longevity as a distinct life-course construct and positioning 

Women's Sustainability within this broader framework, the paper expands the conceptual 

boundaries of longevity science beyond biological optimisation. This systems perspective 

provides a common language for integrating research across medicine, psychology, 

neuroscience, public health, sociology, economics, and environmental sciences. 

 

LIMITATIONS 

Several limitations should be acknowledged. 

First, the proposed frameworks are conceptual and have not yet undergone empirical 

validation. Their scientific value will ultimately depend on rigorous testing across diverse 

populations and settings. 

Second, the domains included within Human Sustainability and Women's Sustainability may 

require refinement as evidence accumulates. Additional determinants or alternative 

conceptualisations may emerge through interdisciplinary research. 

Third, although the framework aims to be broadly applicable, cultural, socioeconomic, and 

healthcare differences are likely to influence how Human Sustainability is experienced and 

measured. Future work should therefore examine cross-cultural validity and ensure that 

assessment tools are appropriate across different populations. 

Finally, the relationships among the proposed domains are likely to be dynamic and non-

linear. Longitudinal studies will be required to clarify causal pathways and interactions over 

time. 

 

Future Research Agenda 

The concepts introduced in this paper provide a foundation for a broad interdisciplinary 

research agenda. 

Future studies should focus on five priorities: 

1. Conceptual refinement through expert consensus involving psychology, psychiatry, 

gerontology, public health, behavioural medicine, neuroscience, women's health, and 

longevity science.  
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2. Measurement development, including validated instruments for Human Sustainability, 

Women's Sustainability, and Emotional Longevity with demonstrated reliability, 

construct validity, and cross-cultural applicability.  

3. Longitudinal investigation to determine whether these constructs predict healthspan, 

disability-free survival, cognitive ageing, healthcare utilisation, and quality of life 

independently of traditional biomedical risk factors.  

4. Intervention studies evaluating whether programmes targeting emotional regulation, 

social connectedness, workplace well-being, caregiver support, financial resilience, and 

purpose improve healthy ageing outcomes.  

5. Implementation research examining how these frameworks can be integrated into 

preventive healthcare, primary care, women's health services, workplace wellness 

programmes, longevity clinics, and public health policy.  

6. Addressing these priorities will determine whether Human Sustainability can evolve 

from a conceptual model into a practical framework for research, clinical assessment, 

and policy development. 

 

Research 

Priority 

Objective Potential Outputs 

Conceptual 

refinement 

Refine Human Sustainability, Emotional 

Longevity, and Women's Sustainability 

through interdisciplinary expert 

consensus 

Consensus framework, 

theoretical refinement 

Measurement 

development 

Develop and validate multidimensional 

assessment instruments 

Human Sustainability Index, 

Emotional Longevity Scale, 

Women's Sustainability Scale 

Longitudinal 

validation 

Evaluate predictive validity across the 

life course 

Healthspan, disability-free 

survival, quality of life, 

healthy ageing 

Intervention 

studies 

Test multidomain interventions 

targeting biological, emotional, social, 

occupational, and environmental 

determinants 

Evidence-based intervention 

models 

Clinical 

implementation 

Integrate frameworks into healthcare 

and longevity medicine 

Screening tools, clinical 

guidelines 

Public health and 

policy 

Inform national and international 

healthy ageing strategies 

Public health programmes, 

policy frameworks 

Global 

observatory 

Establish international monitoring of 

Human Sustainability indicators 

Population surveillance, 

cross-country benchmarking 
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CONCLUSION 

Longevity science has entered a new era. Extending lifespan is no longer the sole objective; 

the challenge is ensuring that additional years are characterised by health, resilience, dignity, 

and meaningful participation in society. 

This paper proposes Human Sustainability as a multidimensional framework that broadens 

contemporary approaches to healthy ageing by integrating biological, emotional, cognitive, 

relational, occupational, financial, environmental, and existential determinants within a single 

systems perspective. Within this framework, Emotional Longevity highlights the importance 

of sustaining emotional adaptability throughout the life course, while Women's Sustainability 

addresses the unique biological and social experiences shaping female healthy ageing. These 

concepts are unified through the Human Sustainability Systems Model (HSSM), which 

conceptualises longevity as the product of interacting adaptive systems rather than isolated 

biological processes. 

Although these frameworks require empirical validation, they offer a foundation for future 

interdisciplinary research and provide a broader vision of healthy ageing—one that values not 

only years added to life but also the capacity to live those years with purpose, resilience, 

connection, and well-being. 

Ultimately, the future of longevity science may depend not only on understanding how long 

people live, but also on understanding how human capacities can be sustained throughout 

increasingly longer lives. 
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