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Foreword

If you knew you could remain healthy for 10, 20, or even 30 more years, how 
would your plans change? How would your life change? How would the lives of 
your loved ones change?

It is well known that people across the globe are living longer. By 2030, for 
the first time in recorded history, the old will begin to outnumber the young.1 This 
demographic shift could result in more vibrant societies worldwide, as older peo-
ple contribute to their communities and the economy for more years. However, 
in many cases, these latter years are currently quite challenging and include con-
tention with chronic disease, increasing frailty, a fragmented health care system, 
and a society that is not currently oriented to care for the aging. As individual 
life spans have increased, the years of unhealthy life have also increased. Very 
few countries have made significant progress to prepare financially, socially, and 
scientifically for longer and healthier life spans. 

It does not have to be this way. Mitigating the challenges posed by and for 
the global aging population will require broad, systematic change and deliber-
ative action across basic and translational science; clinical medicine and health 
care; personal, social, economic, and environmental determinants; and policy and 
financing. Innovative solutions are needed to improve overall health, productivity, 
and quality of life for the aging population. 

To better understand the scope of this challenge and identify these innovative 
solutions, the National Academy of Medicine (NAM) assembled an independent 
international commission of experts to author this authoritative, evidence-based 

1 See https://healthylongevitychallenge.org/about-us.
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x	 FOREWORD

report with recommendations that can be applicable for diverse societies world-
wide to guide effective solutions for healthy aging and longevity. The commission 
assessed the existing and projected risks, challenges, and opportunities presented 
by global aging, and its deliberations have resulted in a roadmap to foster healthy 
longevity through strategies related to the social and behavioral enablers of 
health, health care and public health systems, and science and technology. 

This study underscores the fact that humanity needs to fundamentally shift 
how we are preparing for population aging to maximize the number of years 
lived in good health—not simply extend the number of years lived. To ensure 
that additional years of life are meaningful, the report identifies social infrastruc-
ture as a necessary foundation. Reducing ageism, improving social cohesion, 
ensuring financial security, and boosting digital literacy are all critical aspects in 
ensuring that society is prepared to support individuals as they age. Reimagining 
the physical environment of our cities and communities, including housing and 
neighborhoods, improving access to public transportation, and combating climate 
change are critical to help ensure that people are able to live independently for 
more years. 

Many health systems were developed at a time when life expectancy was 
approximately 50 to 70 years; since then, health systems have both struggled and 
not been properly incentivized to adapt to better care for people who are regularly 
living more than 70 years. Adapting our health systems to be able to care for the 
health of older people, specifically considering the impact and cost of chronic 
conditions, providing value-based health care, improving public health, investing 
in improvements to long-term care and geroscience, and utilizing big data and 
advanced analytics to better understand and implement preventive care will be 
critical in ensuring that the additional years individuals are living are universally 
healthier. 

Helping people live longer and more fulfilling lives also makes economic 
sense. Experts predict that longer lives will contribute to financial growth across 
many sectors. An explicit focus on reimagining and empowering an aging work-
force, supporting education and training across the life span, and broadening op-
tions for formal and informal volunteering will ensure that as people live longer, 
they continue to contribute to both society and the economy. 

As we work, collectively, to allow all persons to live longer, with purpose 
and dignity, we must also ensure that these revolutionary advances are distributed 
equitably across all populations worldwide. If only some of us are living longer 
and healthier lives, we have not achieved the necessary goal of improving how 
we all age. 

I am grateful to the commissioners for their tremendous contributions to 
this report over the past 3 years, while they were simultaneously addressing the 
impacts of COVID-19 in their home countries. When the pandemic emerged in 
early 2020, the commission actually paused its deliberations for a year. When 
the group reconvened, all of the members returned with a better understanding of 
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FOREWORD	 xi

the unique vulnerabilities of older adults highlighted by COVID-19, the perverse 
inequities in populations around the world, and the interconnected nature of our 
global society. 

I would like to thank the members of the International Oversight Board that 
had authority over the commission’s membership, statement of task, and dissem-
ination efforts; and would like to acknowledge the hard work and dedication of 
the many NAM staff who have contributed to this effort, most notably Maureen 
Henry, Emma Lower-McSherry, and Samantha Chao. I would finally like to thank 
the sponsors of the report itself, whose ongoing support has made this report 
possible. In addition, I would like to thank a public-spirited donor, wishing to 
remain anonymous, for supporting the dissemination of this study.

Global aging is one of the defining challenges of this century. It will funda-
mentally impact how families, communities, societies, industries, and economies 
function. This report describes an ambitious all-of-society approach that will be 
necessary to revolutionize our current approaches to caring for the aging—and in 
implementing this approach, all of society will benefit. We have the opportunity 
to start designing more equitable societies that enable all people to live healthier, 
longer lives. Immediate movement on this work will only benefit us all, sooner.

Victor J. Dzau, M.D. 
President, National Academy of Medicine

May 2022
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Preface

One of humankind’s greatest achievements in the past century has been the 
extension of life span in every society. Coincident with falling birth rates, the 
world now has more people over the age of 60 than under 5, and in many coun-
tries, those over 60 will constitute 40 percent of the population by 2050.

Like climate change, demographic change is unprecedented, and will remain 
so for the foreseeable future, impacting the way we live, learn, work, and play; 
and all dimensions of the human experience. It will shape jobs, economies, and 
national budgets. In some societies, this change is occurring faster than others but 
will eventually affect everyone during their lifetime. How we now plan for life 
in the older age most people and societies have never had before will determine 
whether the outcome is an optimistic one for all, or the negative one many fore-
cast. Fortunately, much can and must be done to ensure that societies are aging 
societies that are thriving and robust. This is the motivation of this report and the 
basis for its recommendations.

The commission was formally constituted in 2019 with members from 
countries representing both the North and South, East and West. Our disciplines 
range across science, medicine, public health, health care systems, engineering, 
technology, and policy. We have benefited substantially from expertise shared 
at our three public workshops on the social, behavioral, and environmental 
determinants; the health and health care systems needed; and how science and 
technology can enable our vision for 2050 and beyond, and from input by global 
economists.

The commission is aligned on the following:

xiii
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•	 A recognition that all societies were created for a length of life half of 
what we will have by 2050.

•	 Substantial evidence supports the immense opportunity for all from 
longer lives, but an intentional whole of society transformation will 
be required to achieve these opportunities and to ensure equity in this 
achievement.

•	 The capabilities of longer lives could be a basis for societal thriving if 
healthy longevity is achieved. Investments in healthy longevity could 
extend health span for the vast majority and also support the needs we 
all are challenged by with older age.

•	 Commensurate with these longer healthy lives, older adults having the 
opportunities for paid work and volunteering, enabling them to assume 
roles to contribute to a better future for their community and family, will 
further contribute to well-being.

•	 Coalescence around the importance and urgency of this issue that 
changes everything else—for better or worse, depending on how soci-
eties respond. 

•	 Timing to create the changes needed is important; there is urgency to 
start these changes now so as to not forfeit the opportunities, and to 
support human needs in our longer lives.

•	 The observation that unless low- and middle-income countries put aging 
at the center of their development agendas, these agendas are at substan-
tial risk of not achieving their goals.

Our report envisions what societies could look like in 2050 if we applied all 
that we know on how societies can remain robust and even thrive because of, not 
just despite, demographic change. This is the basis of our “Future-Back Vision,” 
supported with evidence where available, and otherwise with expert opinion.

This will require us to revisit our current life stages, and instead of compart-
mentalization into phases of learning, working, and then retirement, consider a 
blended journey, where the elements of learning, working, and leisure are inter-
twined from early adulthood to as long as these are valued. We are heartened that 
a significant number of older people globally wish to remain engaged for what 
they can contribute to society.

This will also require significant investments, but the benefits and returns 
from this in human, social, and economic capital will more than justify the ex-
penditure. This will be detailed in the chapters that follow. These investments 
are arguably the strongest protection we have against the fears that demography 
will dictate destiny. 

This report builds on and reinforces recent critical efforts, especially the 
United Nations Decade of Healthy Ageing (2021–2030). The report aims to 
provide a roadmap for leaders across societies to extend health span and identify 

https://nap.nationalacademies.org/catalog/26144?s=z1120
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what actions will be required to ensure the success of their community as they 
become aging societies. Central to this success would be the need for societies 
to address their social compact and accomplish equity.

COVID-19 impacted the content, progress, and writing of this report. The 
commission planned three workshops and had just concluded their second, on 
Health Care and Public Health Systems for Healthy Longevity in February 2020, 
before global travel restrictions came into force. This was the last in-person 
meeting of the commission. The commission paused in April 2020, as members 
were involved in dealing with the pandemic, and formally restarted in May 
2021. During this hiatus, we had a change of the National Academy of Medicine 
(NAM) supporting staff, initially led by Cecilia M. Shah, V. Ayano Ogawa, Peak 
Sen Chua, T. Anh Tran, Jarrett Nguyen, Stephen Chukwurah, Bridget Kelly, and 
Margaret Hawthorne. After the restart, they were succeeded by Maureen Henry, 
Johanna Gusman, Emma Lower-McSherry, Samantha Chao, and Megan Snair, 
supported by Morgan Kanarek. We are grateful for your superb leadership, ex-
pertise, and contributions. 

In mid-2021, Dr. Jennie Popay stepped down from the commission, and Drs. 
Andrew Scott and Yaohui Zhao were appointed to the commission. The report 
greatly benefited from Dr. Popay’s contributions, especially as co-chair of the 
Workshop on Social, Behavioral, and Environmental Enablers for Healthy Lon-
gevity, and endorses her strong vision on the importance of enhancing equity to 
achieve healthy longevity.

During the hiatus, the co-chairs continued discussions with each of the com-
missioners through video conferencing, and when the commission was formally 
reconstituted, commissioners made every effort to join meetings despite time 
zone differences. When recurrent COVID-19 waves hit countries at different 
times of the year, commissioners continued to contribute despite the demands 
of their day jobs. 

We are deeply indebted to the dedication of this superb team, who shifted 
seamlessly from life prior to COVID-19 to organizing the third public workshop 
in June 2021 on Science and Technology for Health Longevity as a virtual global 
meeting. To say that everyone went above and beyond what would normally be 
expected is no exaggeration, dedicated to the shared conviction that the world 
needs to be, and can be, better prepared for this unprecedented demographic 
change of population aging.

The development of a vision for a successful future of aging societies, which 
is powered by longer lives with health and meaningful engagement, purpose, and 
dignity, involved substantial review of the evidence supporting this goal. This has 
created a shared optimism that this positive future is quite possible for all, but 
dependent on visionary and committed leadership aligned across all sectors to-
ward individual and societal thriving through healthy longevity. This will require 
initial actions, some evolutionary and some transformational, as proposed in this 
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report, and then sustaining progress to 2050. With these actions taken, the aging 
of society could be the basis for both a longevity dividend for our economies and 
a previously unimagined Third Demographic Dividend for societies.

The commission is grateful to all who made this report possible: our Inter-
national Oversight Board, NAM, participants of the three workshops, input from 
experts around the world, and the reviewers. 

We would like to especially honor Dr. Tadataka “Tachi” Yamada, a global 
health giant in academia, industry, and philanthropy who was a driving force 
in the creation of this commission. His legacy will live on in all of us and this 
report, which we hope will reflect his appreciation of the power of science and 
knowledge to make this a better world for all.

Linda P. Fried and John Eu-Li Wong, Co-Chairs 
Commission for a Global Roadmap for Healthy Longevity
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Dedication

The commission dedicates this report to Tadataka “Tachi” Yamada who 
passed away in August 2021. Tachi was a driving force in the development of 
the National Academy of Medicine’s (NAM’s) Healthy Longevity Global Grand 
Challenge. He co-chaired the work that led to the creation of the Grand Challenge 
and co-chaired the Workshop on Science and Technology. We thank him for his 
immeasurable contributions to NAM. 

xvii

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

Acknowledgments

The commission would like to thank the members of the International Over-
sight Board: Victor Dzau, Jo Ann Jenkins, and Keizo Takemi, co-chairs, and 
members Nancy Brown, Dame Sally Davies, Terry Fulmer, William Hait, Roman 
Macaya Hayes, Rahul Mehta, Chorh C. Tan, Mary A. Tsao, Edwin Walker, and 
Sir Andrew Witty (through October 2020).

Numerous individuals and organizations made important contributions to 
the report and provided evidence for the commission’s analysis and deliberation. 
The commission wishes to express its gratitude for each of these contributions, 
although space does not permit identifying all of them here. In particular, the 
commission would like to thank the fellows who helped with this project: 

ROGER YAT-NORK CHUNG, National Academy of Medicine (NAM) 
International Health Policy Fellow 

LYDIA M. LE PAGE, Christine Mirzayan Science and Technology Policy 
Fellow

CHINMOY SARKAR, NAM-Hong Kong University Fellow in Global 
Health Leadership

The commission would also like to thank the many experts who provided in-
formation to support its deliberations and analyses. In particular, the commission 
acknowledges the speakers who participated in the public information-gathering 
workshops and provided additional input as described in Appendixes C–D.

xix

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

xx	 ACKNOWLEDGMENTS

The NAM staff also deserve recognition for their efforts to make this report 
possible, including Morgan Kanarek, Salman Chaudhry, and Radhika Hira. The 
commission would also like to thank Sara Sakowitz for her research support. 

Finally, the commission would like to thank AARP, Washington, DC; the 
Ministry of Health, Singapore; the National University of Singapore; the National 
University Health System, Singapore; and the National Research Foundation, 
Singapore, for hosting the public workshops.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

Contents

SUMMARY	 1

1	 INTRODUCTION	 19

2	 VISION FOR HEALTHY LONGEVITY IN 2050	 41

3	 A LONGEVITY DIVIDEND	 51

4	 SOCIAL INFRASTRUCTURE FOR HEALTHY LONGEVITY	 87

5	 PHYSICAL ENVIRONMENT ENABLERS	 129

6	 HEALTH SYSTEMS	 173

7	 A GLOBAL ROADMAP FOR HEALTHY LONGEVITY	 221

APPENDIXES
A	 SUMMARY OF THE GLOBAL ROADMAP FOR HEALTHY 

LONGEVITY	 229
B	 COVID-19 AND OLDER ADULTS	 239
C	 REGIONAL AND ECONOMIC INTERVIEWS	 253
D	 PUBLIC WORKSHOP AGENDAS	 257
E	 COMMISSIONER AND STAFF BIOGRAPHIES	 277

xxi

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

Boxes, Figures, and Tables

BOXES

1-1	 Myths About Aging, 29
1-2	 Statement of Task, 33

2-1	 Principles and Goals for Achieving Healthy Longevity, 47

3-1	 South African Peer Support Intervention, 73

4-1	 Providing a Platform for Older Women to Voice Concerns, 98
4-2	 Strategies for Combating Ageism: Public Awareness Campaigns  

and Intergenerational Contact Interventions, 100
4-3	 The Intergenerational Self-Help Club Development Model, 106
4-4	 Explorations in Intergenerational Living, 108
4-5	 Case Examples of Social Protection Programs in Kenya, Bolivia,  

and Mexico, 115

5-1	 Successful Models of Housing Modifications, 134
5-2	 Case Study: Transforming Plaza 31 in Lima, Peru, 140
5-3	 Case Study: Tago-Nishi Disaster Resilient Community, 144
5-4	 Case Study: Equitable Access to Broadband, 152
5-5	 Elements to Consider When Implementing Policies and  

Programs to Narrow the Age-Based Digital Divide, 155
5-6	 Case Study: Climate Mitigation Efforts to Keep Frankfurt Cool, 161

xxiii

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

xxiv	 BOXES, FIGURES, AND TABLES

6-1	 The Noncommunicable Disease Cost Tally, 181
6-2	 Costa Rica and Social Determinants of Health, 187
6-3	 WHO Framework Convention on Tobacco Control, 187
6-4	 An Older Person’s Experience of Care: The Current State, 193
6-5	 Case Study: Disintegrated Care for Cancer, 194
6-6	 Costa Rica’s Primary Care System, 195
6-7	 Key Characteristics of Geriatric Care, 197
6-8	 Quality Concerns About Family Caregivers for People  

with Dementia, 203
6-9	 Examples of Home Care Support in East Asia, 206
6-10	 Case Study: Wraparound Services in Canada’s Senior Villages, 207
6-11	 Case Study: Tago-Nishi Disaster-Resilient Community, 212

FIGURES

S-1 	 A roadmap for achieving healthy longevity, 3
S-2 	 Relevant actors for an all-of-society approach to healthy longevity, 4
S-3 	 The virtuous cycle of healthy longevity, 5
S-4 	 Longevity dividend roadmap, 6
S-5 	 Social infrastructure roadmap, 9
S-6 	 Physical environment enablers roadmap, 11
S-7 	 Health systems roadmap, 14

1-1 	 World population pyramid: 1950, 2020, and 2050, 22
1-2 	 Singapore population pyramid: 1950, 2020, and 2050, 23
1-3 	 Nigeria population pyramid: 1950, 2020, and 2050, 24
1-4 	 The virtuous cycle of healthy longevity, 36

3-1 	 Longevity dividend roadmap, 52
3-2 	 Labor force participation at ages 55–64 and average labor market  

exit age for Organisation for Economic Co-operation and  
Development countries, 60

3-3 	 Civilian labor force participation rate by age, 1996, 2006, 2016,  
and 2026 (projected), 61

3-4 	 Labor force participation rates among those aged 65+ by  
country income level, 62

3-5 	 Normal retirement age for men entering the labor market at age 22  
with a full career, 66

3-6 	 Estimates of willingness to pay for job amenities by age group, 
expressed in proportion to respondent wage, 68

3-7 	 Value of contributions by age group in the United States  
and Europe, 74

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

BOXES, FIGURES, AND TABLES	 xxv

4-1 	 Social infrastructure for healthy longevity roadmap, 88
4-2 	 Conceptual framework for structural and social determinants  

of health, 91

5-1 	 Physical environment enablers roadmap, 130
5-2 	 The determinants of health and well-being in the physical  

environment, 131
5-3 	 Examples of factors in the urban physical environment and  

their potential impacts on healthy longevity, 158

6-1 	 Health systems roadmap, 174
6-2 	 Years of unhealthy life after age 60, 178
6-3 	 The health impact pyramid, 183
6-4 	 Percentage of older people living in nursing homes, 204

7-1 	 A roadmap for achieving healthy longevity, 223
7-2 	 Relevant actors for an all-of-society approach to healthy  

longevity, 224

TABLES

3-1 	 Factors Associated with Workforce Exit, Organisation for  
Economic Co-operation and Development Countries, 63

A-1 	 Summary Table of the Global Roadmap for Healthy Longevity, 230

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

Summary1

Older people2 are an increasing natural resource. In the past century, the 
world’s population of people over age 65 has grown more rapidly than other age 
groups due to rising life spans and declining birth rates. This growth is expected 
to continue into the future, although the decline in life expectancy across many 
countries adds uncertainty to predictions made before the COVID-19 pandemic. 
Today’s older people already make substantial contributions to their families and 
communities, and with healthy longevity, even more will do the same in the fu-
ture. Despite the value that older people bring to society, however, governments 
and the news media characterize global aging as a tsunami that will overwhelm 
governments and consume resources needed for younger people to thrive. One 
concern is real: as life spans have increased, so too have unhealthy years of life, 
which can increase reliance on government health and social service programs 
while also contributing to individual suffering. 

Healthy longevity is the state in which years in good health3 approach the 
biological life span, with physical, cognitive, and social functioning that enables 
well-being across populations. By increasing healthy longevity, societies can 
minimize societal and individual burdens while increasing human and social cap-
ital. Promoting healthy longevity for individuals and societies through policies 

1 This Summary does not include references. Citations for the discussion presented in the Summary 
appear in the subsequent report chapters.

2 “Older people” applies to people in the second half of their life, depending on the life expectancy 
where they reside. As people age, the prevalence of age-related conditions climbs. The onset of 
age-related chronic conditions is about 10 years later in high-income versus low-income countries.

3 This report uses the World Health Organization’s definition of health: “a state of complete phys-
ical, mental, and social well-being.”

1
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and actions can unleash the potential of older people in the near and long terms, 
benefiting people of all ages and societies around the globe.

Now is the time for a movement toward healthy longevity. In the past cen-
tury, the number of older people has grown to make up a larger number and 
share of the global population than ever in the past, and the trend is predicted to 
continue. While some countries are seeing rapid aging, all countries will need to 
create structures and climates to support health and promote productive engage-
ment in society among all people. 

Age is the greatest risk factor for developing chronic conditions, which are 
responsible for most mortality and disability worldwide, but science is providing 
insights into how to delay the onset of aging and chronic conditions. Among the 
most effective interventions for delaying aging and chronic conditions are ad-
dressing negative social determinants of health population-wide, for example by 
ceasing tobacco use, increasing physical activity, and consuming a healthy diet. 
Additionally, scientific advances and technologies are enabling the development 
of promising therapeutics to delay aging processes and support people facing 
functional or cognitive decline.

A GLOBAL ROADMAP FOR HEALTHY LONGEVITY

This report is a product of the National Academy of Medicine’s (NAM’s) 
Healthy Longevity Global Grand Challenge. To create a roadmap for healthy 
longevity, NAM convened an international, independent, and multidisciplinary 
expert commission charged with creating a roadmap for global healthy longevity 
to translate demographic change into opportunity. 

The roadmap starts with a set of overarching principles for healthy longevity. 
To operationalize these principles, it then includes long-term goals for longer and 
healthier lives in 2050 and supporting structures to achieve those goals, together 
with recommendations for catalyzing change toward healthy longevity (see Fig-
ure S-1). These goals, structures, and recommendations span four domains: the 
longevity dividend (i.e., work, volunteering, and education), social infrastructure, 
physical environment, and health systems. Within each domain, the commission 
focused on key targets to catalyze change. The commission selected key targets 
based on actionability, impact on people across the life course, equity, and impor-
tance to (1) improving healthy longevity in the long term and (2) tackling needs 
of older people in the near term. It focused the report on essential actions in spe-
cific sectors with potential to generate multisector, all-of-society transformation. 
The key targets are not the only areas in need of attention for healthy longevity 
by 2050; rather, they are starting points. Cross-cutting themes include the need 
for a life-course approach, equity, social cohesion accompanied by a strong social 
compact, the role of science and technology, and the need to measure progress 
toward the healthy longevity goals. 
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The commission recognized that healthy longevity requires multiple com-
plex systems working together and the political, fiscal, cultural, and other factors 
that will facilitate, rather than challenge, a future of healthy longevity. Some 
efforts will need governmental funding, while others will not. All actors in the 
pursuit of healthy longevity, shown in Figure S-2, will inevitably face competing 
demands for time and resources. Healthy longevity will require all-of-society 
involvement, but the commission emphasizes the importance of including older 
people in designing systems for healthy longevity and of anchoring action in the 
community. 

The commission’s roadmap aligns with other overlapping global efforts cur-
rently under way, including the United Nations (UN) Decade of Healthy Ageing 
and the UN Sustainable Development Goals (SDGs). By strengthening institu-
tional structures that enable good health across the life course, governments can 
also make progress toward achieving the SDGs. 

The commission anchored the roadmap in a vision for a realistic and op-
timistic future with healthy longevity. In that vision, healthy longevity triggers 
a virtuous cycle (see Figure S-3) whereby it both benefits from and enables a 
lifetime with meaning, social engagement, learning, and growth. Together, health 
and productive engagement build social, human, and financial capital. Increased 
capital, in turn, fuels the systems that support health, social needs, the physical 
environment, education, and productive engagement through work and formal or 
informal volunteering, and these systems, collectively, support health and produc-

FIGURE S-1 A roadmap for achieving healthy longevity.
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tive engagement. Major disrupters of this virtuous cycle include ageism, disease, 
poverty, pollution, and inequity. Societies with healthy longevity are expected to 
thrive with a new social compact based on social cohesion and equity. 

The roadmap provides a path from fear of global aging to a future that thrives 
on global aging. While much of the focus is on addressing challenges facing older 
people, many of the interventions to achieve healthy longevity benefit people of 
all ages. When older people thrive, all people thrive.

The commission faced several challenges in creating an evidence-based 
global roadmap for healthy longevity. No country has achieved sustained healthy 
longevity. Moreover, scientific evidence for precisely how to do so is unproven, 
although empirical evidence and case studies reveal promising pathways, which 
serve as the basis for the commission’s findings, conclusions, and recommenda-
tions. The commissioners emphasized the urgency of proactive experimentation 
and innovation guided, not limited, by evidence and monitored using metrics, 
rigorous evaluation, and continuous improvement. At the same time, the com-
mission recognized that not everything important for healthy longevity can be 
measured objectively. If societies wait for academic evidence and standardization 
before taking action to achieve healthy longevity, the world will be stuck in the 
status quo.

The need to address healthy longevity is universal, but the best pathway for 
moving the agenda forward in every corner of the world is not. To address the 
challenge of limited evidence, the commission relied on evidence from global 
reports; multicountry systematic reviews; and when necessary, single studies 

FIGURE S-2 Relevant actors for an all-of-society approach to healthy longevity. 
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representing a small fraction of the global population and individual case studies 
of promising interventions. 

The heterogeneity within communities, countries, and global regions posed 
additional challenges. Beyond the evidence, political, economic, social, and en-
vironmental forces and resources vary widely around the world. This variation 
is particularly poignant and challenging in a world facing existential crises, such 
as climate change, a global pandemic, and threats to global political stability that 
will compete for the same resources needed to improve healthy longevity. In the 
face of these challenges, the need to access all societal resources is urgent, and 
older people are currently a largely untapped resource—hence the commitment 
to initiating change through the roadmap.

THE LONGEVITY DIVIDEND

As life spans increase over time and older adults make up a larger proportion 
of the population than they have in the past, societies have the opportunity to 
reap gains if good health is maintained for more of the years of life than has thus 
far been the case. If longer lives in good health are combined with the structures 
needed to enable healthier older adults to be productively engaged in life, society 
and individuals of all ages will benefit. The longevity dividend roadmap (see 
Figure S-4) describes components needed to initiate change to benefit all.

Increasing longevity means that people in many countries will need to work 
longer than they do today to avoid national fiscal and economic challenges and to 

FIGURE S-3 The virtuous cycle of healthy longevity.
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maintain personal financial security. An immediate counterpoint to this assertion 
is that older people will take jobs away from younger people, but the evidence 
suggests that, when older people work instead of retiring, younger people are 
more likely to have jobs and are less likely to be unemployed. 

The commission concludes that healthy longevity will contribute to growth 
in gross domestic product (GDP), personal savings, and government coffers. 
Beyond supporting healthy longevity by addressing social and health needs of 

FIGURE S-4 Longevity dividend roadmap.
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people across the life course, governments and the private sector can support 
opportunities for older people’s productive engagement, including work, vol-
unteering, caregiving, and other unpaid roles in the community and family. 

Labor Force Participation

To maintain current standards of living over longer lives in the face of 
demographic change, people will need to be healthier and engaged longer. The 
commission argues that increasing workforce participation among people over 
age 50 in high-income countries by giving people who have the desire or need 
to work the opportunity to do so is the best way to harness healthy longevity in 
service to those countries’ economies. This strategy will offset predictions that 
larger populations of older people will harm economies. 

Raising the age at which older people can access pensions increases work-
force participation among older people but can force low-income older people to 
work longer, even in the face of health problems more common among workers 
with physically demanding jobs. Raising the retirement age may also leave older 
workers unemployed and ineligible for a pension should age discrimination 
prevent them from being hired or remaining employed. Alternatively, removing 
structural barriers (e.g., age discrimination and implicit taxes on wages earned 
after retirement age) that prevent people from working as long as they want and 
establishing incentives to encourage people to work have historically increased 
workforce participation. 

Decisions to continue working at later ages are driven by what people need, 
want, and are healthy enough to do and whether employers will retain, train, or 
hire them. Pension eligibility, the need or desire for more income, and satisfaction 
and accomplishment in work can keep people in the workforce. Conversely, peo-
ple leave the workforce earlier than planned because of poor health, job loss with-
out replacement, family caregiving responsibilities, and physically grueling work 
environments. Employers can make employment more attractive than retirement 
by allowing people to transition incrementally into retirement. Governments can 
eliminate mandatory age-based retirement, provide incentives for job retraining, 
and reduce cost barriers to working longer.

The commission encourages a choice-based approach to increasing work-
force participation, given the evidence that removing barriers and providing 
incentives to work are effective. In contrast, increasing the pension eligibility 
age, though effective, can increase disparities and penalize those who may be 
unable to work for the reasons stated above. The commission acknowledges that 
many people globally are ineligible for pensions and even social support and 
health care benefits because they work in the informal sector and, increasingly 
in high-income countries, in the gig economy. The commission believes that 
society-wide healthy longevity will not be achieved if large numbers of people 
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are ineligible for pensions and other benefits because they work outside the 
formal economy.

Volunteering

Also important to the longevity dividend and intergenerational cohesion is 
formal and informal volunteering, which brings meaning, purpose, and satis-
faction to older people. Volunteering by older people also contributes to value 
in society, and evidence suggests that it improves health and well-being among 
volunteers; for a large, national school-based program, it was also found to be 
beneficial for students. Many older people wish to contribute to society, often 
motivated by a desire to help younger generations. 

Volunteering also brings tangible value to society. One analysis estimated 
that the value of paid work and a subset of all volunteering by people over age 
50 in Europe and the United States was 29 percent and 40 percent, respectively, 
of GDP per capita. The value of these contributions is actually greater because 
the analysis did not include the value of household activities or caregiving for an 
adult in the same household.

In light of the above findings, the commission points out that expanded ef-
forts by private- and public-sector organizations to actively encourage volunteer-
ing, especially in roles that strengthen intergenerational cohesion and the social 
compact, would bring value to societies.

Lifelong Education and Retraining

Education from early ages has multiple positive effects on healthy longevity, 
including health and financial well-being. Experts predict that in a future char-
acterized by healthy longevity, people will undergo multiple career transitions 
across their working lives, which will necessitate multiple cycles of education, 
retraining, and upskilling. Current education and training systems are not de-
signed to meet the needs of middle-aged and older workers, so restructuring will 
be necessary. Examples of structures that can strengthen education opportunities 
include pedagogical approaches appropriate for people of all ages and multiple 
modalities to suit different learning preferences. 

SOCIAL INFRASTRUCTURE FOR HEALTHY LONGEVITY

The importance of social determinants of health has increasingly been rec-
ognized, but across many countries, spending focuses on other priorities, such as 
health care, and not on unmet social needs. Because of the scope and scale of un-
met needs, the commission identified key targets for social infrastructure that im-
pact healthy longevity and challenges posed by aging societies (see Figure S-5).
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Prosocial Strengths of Older People

Advancing age is associated with increased motivation to contribute to other 
people, younger generations, society, and the greater good. Moreover, older peo-
ple’s experience, knowledge, and emotional stability hold the potential to build 
the social and human capital needed to create and perpetuate healthy longevity. 
Efforts to foster social connections and build cohesion start in local communities, 
where informal caregiving for family members, neighbors, and acquaintances is 
the norm. 

FIGURE S-5 Social infrastructure roadmap.
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Ageism and Age Discrimination

Ageism—the only “ism” that all people will experience if they live long 
enough—affects every aspect of life for older people. Structural and individual age 
discrimination is a barrier to healthy longevity and productive engagement. Success-
ful efforts to combat ageism around the globe have used multipronged, multisector 
approaches, such as those combining law, policy, and media. Intergenerational col-
laboration has been an essential component of several successful programs. 

Social Inclusion

The common characterization of older people as isolated and alone over-
states the reality. Most older people have strong social and family ties that keep 
family members connected and engaged in supporting adult children and grand-
children. Other activities, through religious and community organizations, work, 
and volunteering, are also important to social connectedness. At the same time, 
many older adults experience loneliness. An estimated 20–34 percent of older 
adults in China, Europe, Latin America, and the United States identify as lonely. 
Some lack social networks, which can lead to isolation and loneliness whose ef-
fects on mortality and health risks rival in magnitude those of smoking, alcohol 
misuse, and obesity. During the COVID-19 pandemic, advice in some countries 
intended to keep people safe from illness inadvertently increased exposure to 
these risks. Evidence-based programs to reduce loneliness and strengthen family, 
community, and social ties can be scaled and replicated, and these programs can 
be complemented by digital tools and multigenerational communities that hold 
promise for helping to combat loneliness.

Financial Security in Retirement

The commission encourages providing basic financial security for older peo-
ple where current supports are inadequate or nonexistent. Designing for societies 
of longer, healthier lives requires resources to support the financial needs of older 
people. Healthy longevity requires financial security for older people because 
they have few options for improving their financial security, especially when in 
poor health. Societies can adopt successful models for providing financial support 
to older people, some solely government-funded and others involving incentives 
to encourage private savings. The latter programs likely will require universal 
access to secure banking systems and investment opportunities.

Digital Literacy

Technological advances have left many older adults behind, although dig-
ital literacy among older people will increase over time as people who have 
used digital technology from childhood enter older ages. The public and private 
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sectors, including civic organizations, can support digital literacy for all people. 
An emphasis on user-centered design will make future digital interfaces more 
user-friendly, and lifelong digital training opportunities and affordable digital 
access will narrow the digital divide for older people.

PHYSICAL ENVIRONMENT

The physical environment is the locus for many of the social determinants 
of health. The physical environment can enable or impede healthy longevity by 
affecting social engagement and cohesion, safety, physical activity, and access 
to essential needs. Within the physical environment is a complex interplay of 
multilevel environmental risks, including those associated with climate change, 
access to services and community institutions, the built environment (i.e., spaces, 
buildings, products created or modified by people), and the natural environment. 
The commission’s roadmap for the physical environment is shown in Figure S-6. 

FIGURE S-6 Physical environment enablers roadmap.
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Housing

Safe and affordable housing is critical to quality of life; health and safety; 
and for older people and people with disabilities, the ability to remain inde-
pendent. For many older people, living independently in their community is a 
personal goal. Key considerations for housing include universal design; afford-
ability; health and safety; and water, sanitation, and hygiene. Including people in 
the codesign of housing is important to ensure that it suits their needs. Finally, 
the proximity of a living space to food and resources plays an important role in 
healthy longevity. Investments in housing can contribute to healthy longevity and 
provide a return on investment.

Public Spaces and Infrastructure

Public spaces and community infrastructure affect mobility, which influences 
people’s ability to interact with other people within families, communities, and 
regions. Multiple neighborhood resources, such as parks, places to sit, and public 
transportation, are valuable for all residents, and for older people, they encourage 
active travel. Intentional design of public spaces can strengthen social cohesion, 
promote urban health and citizen well-being, and support the local economy. 
Because of their links with healthy longevity, the commission emphasizes the 
need for green space, walkability, and safety.

Transportation

Transportation is fundamental to the ability to move around, access services, 
and engage in social activities and work. The availability of public transporta-
tion, particularly important in low- and middle-income countries, has significant 
impacts on people of all ages. Limitations in public transportation options can 
impact everything from a person’s ability to stay engaged in the community to 
access to health services, which have negative effects on health. Driving a per-
sonal vehicle is an important mode of transportation, but loss of physical and 
cognitive capacity renders many older people unable to drive. The level of access 
to transportation options can be limited by infrastructure and personal financial 
resources. Improved options for transportation include universal design in cars; 
innovative design of railways and buses that removes barriers to getting on and 
off and sitting; installation of bus shelters, benches, and street lighting at stations; 
and provision of mobility aids for crossings at bus stops to enhance safety. 

Digital Technologies

Interactions with businesses, health care systems, and educational institu-
tions are increasingly becoming digitized. Many advances in social infrastructure 
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and the physical environment are contingent on access to reliable internet and 
familiarity with digital devices. Benefits also include the ability to work remotely 
and social engagement. Inequity in access to modern, high-speed internet is a 
major differentiator among population groups, but, at the same time, digital ac-
cess raises concerns about privacy and cybersecurity, including internet scams. 
The commission agrees with the many calls for expanded access to high-speed 
internet, especially in rural areas. 

Climate Change and Environmental Hazards

The ongoing impacts of climate change constitute an urgent environmental 
challenge, as healthy longevity is not possible without a healthy planet. Recent 
studies predict that the frequency of extreme weather events will increase over 
the next three decades, with effects across the life course but disproportionate and 
near-term adverse effects on older people and people with disabilities. In addition 
to climate change, environmental stressors such as exposure to air pollution have 
greater adverse health effects on older people, particularly those already suffering 
from respiratory illness. The commission echoes the United Nations’ best prac-
tices for engaging older people in disaster risk reduction strategies, providing 
financial support and social protections following emergencies, and reintegrating 
older adults back into normal life.

HEALTH SYSTEMS

Health systems will need to change to increase the efficiency and affordabil-
ity of health care. As shown in Figure S-7, the commission’s roadmap encourages 
shifts across all health systems to support healthy longevity. 

The health of older people is heterogeneous. Most people over age 65 live 
independently, and only a minority have severe functional limitations. At the 
same time, by age 65 most people have multiple chronic conditions that affect 
their health. Aging processes increase the risk of chronic conditions, as well as 
functional and cognitive decline. These health conditions and impairments affect 
the ability to recover from infection and other health threats, as was demonstrated 
during the COVID-19 pandemic by the disproportionately high mortality rate 
among older people.

Public Health 

Public health systems that promote population health across the life course 
will be critical to preventing or delaying chronic conditions. However, preven-
tion spending across countries is disproportionately low compared with the need 
and with other health spending. In 2015, on average, approximately 2 percent of 
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FIGURE S-7 Health systems roadmap.

Health Systems Key Targets
Chronic conditions; public health; health care delivery; long-term care; health care workforce; and

geroscience, technology, and big data innovation

Recommendations for Next 5 Years 

6-1. Develop strategies to increase investments in robust public health systems
6-2. Shift health care systems to focus on healthy longevity
6-3. Make available culturally sensitive, person-centered, and equitable long-term care20

22
 - 

20
27

(full text at end of relevant section within Chapter 6)

Supporting Structures

Integration across public health, health care, long-term care, and social services

Interventions at population and individual level to reduce underlying risk factors for aging and
chronic conditions
Close collaboration with social service providers, workplaces, and other entities that can
promote health
Data and analytics systems for surveillance, precision public health, and assessment of the
efficacy of interventions

Integrated person-centered care, including care coordination
Primary care
Comprehensive and shared health records and a goal-based care plan
Collaboration with social services to address social determinants of health
Primary care systems that provide preventive screening, address risk factors for chronic
conditions, and promote positive health behaviors
Geriatrics workforce that can adequately care for older people globally
Palliative and hospice care

Policy and funding prioritizes care delivery in the setting the person chooses, to the extent
possible; respects individual autonomy and maintains dignity; and attends to care quality and
the risk of abuse, neglect, and exploitation
Care and social supports addressing all needs, including meaning and purpose
Supports for families and family caregivers when providing long-term care while making
formal care available when needed
Technology to support caregivers and people needing care by providing monitoring that
allows privacy

All Health Systems

Public Health

Health Care

Long-Term Care

20
22

 - 
20

50

Goals
  7. Integrated public health, social service, person-centered health care, and long-term 
      care systems designed to extend years of good health and support the diverse health 
      needs of older people
  8. Quality long-term care systems to ensure that people receive the care they require in the 
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health spending by Organisation for Economic Co-operation and Development 
countries was for prevention. 

The most effective strategy for prevention of population-wide chronic con-
ditions involves addressing adverse effects of social determinants of health and 
unhealthy environments. Also effective is changing the context by making the 
healthy choice for behaviors with the greatest impact on health the easy choice. 
Preventing chronic conditions is most effective when public health agencies un-
dertake multifaceted campaigns that include limits on advertising, public health 
and education messaging, taxes, financial incentives, and targeted communi-
ty-based programs. Prevention focused on one disease at a time is less effective 
than efforts targeting the shared risk factors for biological aging and chronic 
conditions.

Effective prevention will require disaggregated data on health risk factors 
and health outcomes to enable “precision” public health strategies that include 
assessing risks to subpopulations and narrowly targeting interventions to groups 
that will benefit the most. 

Achieving healthy longevity also will require strengthened public health sys-
tems and close collaboration with other organizations responsible for addressing 
health and social needs, including social service agencies, environmental safety 
agencies, employers, and labor unions. Programmatic components of public 
health systems with important roles in healthy longevity include interventions at 
the population and individual levels designed to reduce underlying risk factors for 
both aging and chronic conditions, as well as data and analytics systems for sur-
veillance, precision public health, population-wide interventions, and evaluation. 

Health Care

The commission argues that integrated, person-centered care (including be-
havioral health care) is the most appropriate care delivery model to maximize 
health for people across the life course and is essential for older people with 
multiple chronic conditions. Care focused separately on discrete conditions can 
actually harm older people, whereas care centered on an older person’s goals 
provides a yardstick against which clinicians can measure the appropriateness 
of care options. Achieving healthy longevity will require that health policies 
and financing shift away from acute care and infectious disease models toward 
models that address chronic conditions and the need to create environments that 
maximize functional capacity.

Primary care is the most efficient mechanism for delivering high-quality, 
cost-effective care around the globe. The commission asserts, then, the critical 
importance of primary care that is as affordable and accessible as possible. 

Physiology changes with age, as do health outcomes. Therefore, all providers 
who care for older people need basic training in geriatric medicine if they are to 
deliver high-quality care. Geriatric care models and guidelines have proliferated 
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with some evidence of success but with differences in desired outcomes and 
approaches (e.g., disease self-management versus caregiver support), making it 
difficult to compare results across studies. Barriers to the adoption and implemen-
tation of geriatric care models include the large number of competing models, the 
single-disease approach that dominates health care systems and financing, and the 
limited evidence of scalability. 

Resolving these barriers will require long-term, transformational change. 
The commission contends that a number of structures need to be established for 
health care systems to promote healthy longevity, including

•	 integrated, person-centered care, as described by the World Health 
Organization (WHO), delivered by a provider who is responsible for 
coordinating a person’s care across settings and, when possible, by an 
interdisciplinary team;

•	 mechanisms to promote collaborative relationships with social service 
providers, which can help address social determinants of health at the 
individual level;

•	 comprehensive and shared health records that include a care plan based 
on the person’s goals, preferences, and values; 

•	 health care systems that leverage data systems to inform individual and 
population care, monitor quality, and identify effective therapeutics and 
interventions for patient subpopulations;

•	 primary care systems that focus on prevention and care by carrying 
out essential screening, addressing risk factors for chronic conditions, 
implementing evidence-informed interventions to address health behav-
iors, and maintaining functional capacity;

•	 over time, the potential use of precision medicine to tailor the most 
effective therapeutics to individuals; and

•	 palliative care and hospice for people with high symptom burden and/or 
advanced illness, and structures to provide hospice care for those with 
late-stage illness.

Long-Term Care

Even with longer, healthier lives, long-term care, services, and supports will 
remain crucial for people with impaired capacity. Long-term care provides the 
care and functional support necessary to enable people with functional limitations 
to live with meaning and dignity. Long-term care is best provided in the setting 
preferred by the person, to the extent possible. 

Family caregivers are more common than paid caregivers, but little is known 
about the adequacy of care provided by family or informal caregivers, except that 
many have minimal knowledge of how to care for an older person with functional 
limitations. While most people who receive care express gratitude for their care-
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givers, abuse and neglect by caregivers is a concern globally, often associated 
with caregiver burden. The commission stresses the importance of establishing 
programs that support families and family caregivers and making formal care 
provision available where needed, thereby supporting the intersection between 
formal and family care.

Nursing homes are facility-based long-term care settings that provide care 
for the most impaired and vulnerable adults. Nursing homes have a troubled past 
in many countries, rife with allegations of abuse, neglect, and exploitation. The 
outsized effects of COVID-19 on nursing home residents highlight deficits in 
care quality and the challenges of keeping vulnerable people safe in institutional 
settings. These impacts have renewed calls to redesign long-term care systems 
while avoiding past challenges and meeting the needs of residents. 

The commission points to the need for structures to ensure quality long-term 
care that addresses all human needs, not just personal and health care needs. 
For example, long-term care policies and funding that prioritize care delivery in 
the setting of the person’s choice show respect for individual autonomy and the 
importance of maintaining dignity, with attention to care quality and the risk of 
abuse, neglect, and exploitation. 

Health Care Workforce

WHO’s World Report on Ageing and Health summarizes the inadequacy of 
geriatric training globally. A study of medical schools in 36 countries found that 
27 percent of medical schools, including 19 percent in high-income countries, 43 
percent in economies in transition, and 38 percent in other countries, provided no 
training in geriatric medicine. Medical trainees learn siloed, disease-based care, 
not the comprehensive biopsychosocial approaches needed to provide high-qual-
ity care to older people, especially those with complex needs. Other health care 
workers, especially those who provide direct services in low- and middle-income 
countries, also lack the training they need to provide high-quality care for this 
population.

A critical component of the care workforce for older people consists of those 
who provide personal care and other supports to people needing long-term care 
within and outside of facilities. This workforce is overwhelmingly female, often 
part of the informal economy, and typically very low wage. The commission 
believes that improving the future of long-term care will require training, safety 
protections, and adequate pay for these workers. 

Geroscience, Technology, and Big Data Innovation

Data, scientific advances, and technological innovations in health are forg-
ing new frontiers in aging and therefore need to be considered in the design of 
future health systems. Governments and health systems now have access to an 
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unprecedented amount of data on many facets of people’s lives and health. Har-
nessing the power of big data may enable targeted interventions matched to a 
community’s specific public health prevention needs or to a person’s individual 
care needs. However, these capabilities carry the risk of perpetuating historical 
biases or resulting in action based on statistical noise if data are not transparent 
and analyzed and evaluated with care. 

Geroscience4 is in the early phases of developing new and repurposing 
old therapeutic interventions to delay biological aging and prevent or slow the 
progression of chronic conditions. The development of effective interventions to 
change individual behaviors will require targeted epidemiologic, behavioral, and 
social science research. Academic institutions and biotech companies are already 
investigating targets for efforts to slow the aging process and prevent or delay 
chronic conditions, with potential interventions including new pharmaceuticals, 
intermittent fasting, use of stem cells, and regenerative medicine. 

Wearables and passive monitoring hold promise for providing large datasets 
that can be used in conducting research or in tracking subclinical symptoms that 
can indicate health problems so measures can be taken to slow or prevent their 
progression. Smart home technology can provide the capability for unobtrusive 
monitoring to detect changes in biological function or falls, contingent on appro-
priate attention to concerns about privacy and including users in the codesign of 
products to ensure acceptability.

CONCLUSION

Older people currently contribute much to the world, and unleashing their 
potential through healthy longevity will enable them to contribute much more 
globally while allowing them to spend more of their later years in good health. 
Contributions and commitment from countries, communities, and people of all 
ages will be needed to realize the vision of a world of healthy longevity. If these 
efforts are successful, the possibilities are endless.

4 The goal of geroscience is to describe the age-related biological mechanisms that cause chronic 
conditions and functional decline, and to develop preventive and therapeutic interventions that can 
slow the aging process and prevent or delay the onset of chronic conditions that increase morbidity.
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Introduction

Advances in science and technology targeting human longevity have proven 
that the way people age is not predetermined but malleable. Healthy longevity is 
defined in this report as follows:

In healthy longevity, years of good health approach the biological life span, with 
physical, cognitive, and social functioning that enables well-being. 

As they age, more people in every country around the globe have the po-
tential to live healthy lives, supporting a vision that people of all ages can live 
with meaning, purpose, and dignity. People can stay engaged with their families 
and communities, contribute to society, and lead enjoyable and productive lives 
well into their older years. The promise of extending the number of years lived 
in good health to accord with the increased life span achieved globally over 
the past century is closer to being realized than ever before. To achieve healthy 
longevity, a universal goal all societies need to be redesigned to support longer, 
healthier lives. 

Health systems have generally been built to treat diseases. In many high-in-
come countries, the heavy emphasis on acute- and hospital-centered care is 
poorly suited to promoting healthy longevity through prevention, screening, 
and management of chronic conditions. Middle- and low-income countries that 
are building health systems as their now young populations age can learn from 
and avoid the challenges faced by high-income countries today by thoughtfully 
balancing their limited resources between health promotion and health care to 
treat illness. 

19
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Across all countries, socioeconomic infrastructure supporting work and ed-
ucation typically emphasize achievements during the early years of life. And 
many physical environments are largely dominated by construction designed for 
able-bodied people living in the mid-20th century. Evidence shows that changes 
can be made to these systems to support healthier lives from birth to death. 
But unanswered questions remain about how to close the gap between current 
achievements in health and a vision of healthy longevity. Research is still needed 
to inform the specific configuration of such changes especially in the context of 
low- and middle-income countries. But incremental, concrete, evidence-based 
steps can be taken by governments, private-sector organizations, and communi-
ties around the world. This report sets out a roadmap including long-term goals 
and evidence-based recommendations for achieving those goals to move toward 
a future of global healthy longevity.

THE STATE OF DEMOGRAPHIC CHANGE GLOBALLY

Significant gains in longevity were achieved beginning in the 20th century 
in part as a result of advances in public health, including infrastructure (sanita-
tion and water systems), food quality and safety, hygiene, immunizations and 
antibiotics, prenatal and maternity care, and medical care (Partridge et al., 2018). 
Increased physical security through protection from violence and conflict has 
also contributed to longer lives. In some countries, longevity has been driven by 
improved labor conditions and higher incomes. While these advances initially 
meant that more people had the opportunity to live longer, these gains in longev-
ity have not necessarily come with similar gains in years lived in good health. On 
average globally, people now live longer than they did in 2000, but an increased 
number of people live longer with chronic conditions1 and declining function and 
well-being, resulting in what some call a “decompression of morbidity” (Rowe 
and Berkman, 2022). 	

The benefits of increased longevity have not been equally shared, with dis-
advantaged populations experiencing neither the longevity nor the health gains 
of more privileged populations within countries, and significant differences in 
longevity from country to country (Permanyer and Scholl, 2019). Much of the 
evidence about trends in longevity presented throughout this report predates 
the onset of the COVID-19 pandemic, and evidence of its impact continues to 
emerge. A recent study of 37 upper-middle- and high-income countries showed 
increased life expectancy in only three countries, no change in two countries, 
and decreased life expectancy in the remaining 32 countries (Islam et al., 2021). 
Across the countries, 28.1 million more years of life were lost than expected. 

1 This report uses the term “chronic conditions” to encompass distinct chronic diseases, multimor-
bidity (multiple chronic conditions in the same person), and geriatric syndromes (frailty, sarcopenia, 
polypharmacy, cognitive decline, disability, and falls) (Inouye et al., 2007).
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Future trends in life expectancy are uncertain, and many trends described in this 
report (e.g., life expectancy, health status, employment trends) are in flux as a 
result of COVID-19.

Today the global population is projected to age rapidly as the result of two 
distinct trends: the rise in longevity and falling birth rates. Nearly 20 percent 
of the global population is estimated to be over age 65 by 2050, double the 
percentage in 2019, while the population aged 15–65 is predicted to rise by 20 
percent. The contours of demographic change will be unique to each country and 
population around the world. Figures 1-1 through 1-3 show the dramatic rise in 
the population aged 65 and older as a percentage of the population in 1950, 2000, 
and 2050 (projected) in the world, Singapore, and Nigeria (note that the scales 
of the figures differ because of the dramatic differences in total population) (UN 
DESA, 2019a). The models show that the population of older people is increas-
ing, but the patterns of population growth and aging over time differ, as indicated 
by the horizontal and vertical shapes of the graphs, respectively.2 Typically, the 
wealthiest nations are furthest along in this demographic transition and have 
the highest proportion of older people, but the number of older people living 
in low- and middle-income countries is higher than the number in high-income 
countries. While many countries, such as Nigeria, currently have a large younger 
population, this large young cohort is projected to become a large old cohort. 
Therefore, an aging society is a reality for countries across income levels, with 
the only question being when they will become an aging society. 

Differences in age structures create different challenges among countries 
in the near term, such as countries in sub-Saharan Africa that face high rates of 
youth unemployment while many high-income countries face a shrinking work-
force. A country’s challenges will drive how it allocates resources. Moreover, 
low- and middle-income countries will have few resources available to develop 
the systems needed for healthy longevity, such as health care and long-term care.

Nonetheless, to respond to this demographic shift, it will be imperative for 
countries to take steps, however incremental, to redesign society for longer lives, 
including how older people can engage with and contribute to family, community, 
and society.

In recent decades, the average household size in most countries has declined, 
and fewer people are living in multigenerational households, although this trend 
may have changed during the COVID-19 pandemic. In addition to these rapid 
demographic shifts, populations are changing, and demography will be influenced 
by climate change and rapid investments in information technology. Countries are 
also facing socioeconomic changes that are altering family structures and living 
arrangements, potentially putting older people at risk. Changes in fertility levels, 

2 “Older people” applies to people in the second half of their life, depending on the life expectancy 
where they reside. As people age, the prevalence of age-related conditions climbs. The onset of 
age-related chronic conditions is about 10 years later in high-income versus low-income countries.
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FIGURE 1-1 World population pyramid: 1950, 2020, and 2050.
NOTE: Blue = male population; yellow = female population.
SOURCE: UN DESA, 2019a. This work is licensed under a Creative Commons Attribu-
tion 3.0 IGO License (https://creativecommons.org/licenses/by/3.0/igo).
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FIGURE 1-2 Singapore population pyramid: 1950, 2020, and 2050.
NOTE: Red = male population; dark blue = female population.
SOURCE: UN DESA, 2019a. This work is licensed under a Creative Commons Attribu-
tion 3.0 IGO License (https://creativecommons.org/licenses/by/3.0/igo).
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FIGURE 1-3 Nigeria population pyramid: 1950, 2020, and 2050.
NOTE: Green = male population; purple = female population.
SOURCE: UN DESA, 2019a. This work is licensed under a Creative Commons Attribu-
tion 3.0 IGO License (https://creativecommons.org/licenses/by/3.0/igo).
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marriage patterns, educational attainment, urbanization, migration, and economic 
development are all influencing the lives of older people (UN DESA, 2021). 
Living alone or with a spouse and no other family members is widely valued in 
many high-income countries, but it is less often valued in low- and middle-in-
come countries. In low- and middle-income countries, those not living within a 
larger family unit are likely to experience worse health outcomes, higher rates 
of poverty, and worse quality of life (Kamiya and Hertog, 2020). These changes 
in family structure and living arrangements also have important and potentially 
detrimental ramifications for intergenerational caregiving, financial security, and 
social connection. In Africa and Latin America, for example, older adults and 
grandparents are often the caregivers for children orphaned by HIV/AIDS (He 
et al., 2020; UN DESA, 2019b), and there is a disconnect between older adults’ 
knowledge of modern medicine and basic pediatric health needs, such as vacci-
nations. Additionally, tension exists in some countries between older and younger 
people, the latter believing that older people receive a disproportionate share of 
jobs and government benefits (see Appendix C). 

THE SCIENCE OF HEALTHY LONGEVITY

Heterogeneity of Aging and New Developments in Understanding Aging

Advances in healthy longevity are uneven among countries, among com-
munities, and among individuals. According to the World Health Organization 
(WHO, 2021a), “The longer we live, the more different from each other we be-
come, making diversity a hallmark of older age.” Over time, individuals accrue 
biomedical and sociological advantages or disadvantages that lead to different 
life trajectories, resulting in substantial heterogeneity in the rate of aging. Thus, 
while disease, disability, and dependency increase with advancing age, especially 
after age 75, differential exposures across the life course to risk factors, such 
as social and economic factors, cause health outcomes of older people to differ 
markedly. Many older people have physical and cognitive impairments as well as 
chronic conditions, but an increasingly large proportion of older persons function 
at notably high levels into advanced ages. It will be important to observe changes 
to these trends caused by the COVID-19 pandemic. The emerging evidence of 
long-term effects on infected people points to raised rates of cognitive damage 
and damage to other body systems, which may impact the way people age (Schou 
et al., 2021).

Evidence on cognitive, emotional, and motivational aging indicates that 
societies can benefit from supporting positive aging trends. Recent evidence sug-
gests that cognitive decline and a weakening of information processing speed and 
efficiency need not be a normal part of aging. Differences among birth cohorts 
are substantial, yielding significant individual differences in cognitive processing 
(Zelinski and Kennison, 2007). The prevalence of dementia is declining, partic-
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ularly in high-income countries (Langa et al., 2017; Roehr et al., 2018; Walsh 
et al., 2022; Wolters et al., 2020), and evidence indicates that its prevalence can 
be predicted by education (Tucker-Drob, 2019). In contrast to cognitive pro-
cessing, knowledge increases with age, especially in expert domains. Workers 
in knowledge-based jobs show no evidence of reduced performance, and those 
in “high-knowledge” jobs see performance gains with increased age (Baltes 
and Staudinger, 1993; Bangen et al., 2013; Grossmann et al., 2012). Evidence 
suggests further that emotional experience improves with age, as documented in 
countries around the world (Burr et al., 2020; Carstensen et al., 2011; Stone et 
al., 2010; Sun and Sauter, 2021). Finally, evidence indicates that as people age, 
they prioritize emotional meaning, giving greater priority to important social 
relationships, which in turn leads to greater prosociality, whereby older people 
are more likely to help others and give back to society. 

Also worth noting are gender differences in the adaptation to aging societ-
ies. A study on all Organisation for Economic Co-operation and Development 
countries using the Aging Society Index compared the status of older men and 
older women. After accounting for the fact that women live longer than men, 
findings for all countries showed advantages for older men in productivity and 
engagement, financial security, and intergenerational cohesion. The results for 
well-being and equity were mixed but still generally favored men. These gender 
differences have many important implications for the development of policies 
and programs designed to foster equitable healthy longevity (Chen et al., 2021).

The Role of Biology in Healthy Longevity

The global increase in the life span can be credited in part to advances in 
science, one of humanity’s greatest triumphs. In recent decades, researchers in 
geroscience,3 nutrition, public health, and age-related chronic conditions have 
identified factors that, alone and in concert, have the potential to reduce disease 
and improve functioning and well-being to a degree not previously understood. 
As one example, sleep quality and quantity, which can contribute to a number 
of chronic conditions, such as Alzheimer’s disease (Clark and Warren, 2013), 
are influenced by factors that can be manipulated, such as exposure to light and 
noise, as well as one’s social environment (Muzet, 2007). Similar evidence exists 
for the potential of physical activity, nutrition, stress reduction, medication, and 
technology, especially in combination, to improve health and avert age-related 

3 Gerontology, geroscience, and geriatric medicine are interrelated. “Gerontology is the study of 
the biological, psychological, and social aspects of aging” (Birren, 1996). Geroscience, a subset of 
gerontology, “is an interdisciplinary field that seeks to define the biological mechanisms of aging that 
give rise to numerous age-related diseases and disorders” (Kaeberlein, 2017). Geriatric medicine, 
which is grounded in gerontological and geroscience research, “is a subspecialty of internal medicine 
or family medicine that deals with the complex medical and psychosocial problems of older adults” 
(AAMC, 2021).
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conditions. It is now understood that the rate of physiological aging is malleable 
and not an immutable part of life (Sierra, 2016).

Aging has been called the strongest risk factor for age-related conditions 
(Niccoli and Partridge, 2012). Many of the causes of early mortality in 1900— 
primarily infectious diseases—have been replaced by a series of chronic con-
ditions linked to aging, including atherosclerosis (leading to heart attack and 
stroke), some forms of cancer, osteoarthritis, osteoporosis, type 2 diabetes, Alz-
heimer’s disease, Parkinson’s disease, sarcopenia, glaucoma, macular degenera-
tion, and hearing loss (Barzilai et al., 2018; Verdin, 2021). The risk for the most 
common chronic conditions increases exponentially with age (St Sauver et al., 
2015). Research is ongoing to understand the molecular links between the aging 
process and the development of disease in order to identify further ways of miti-
gating the risk factor of age. Shifting the target from studying specific diseases in 
isolation to studying aging therefore holds promise for changing the orientation of 
medicine from an organ-focused system that treats disease to a holistic, proactive, 
and ultimately preventive system focused on keeping people healthy. 

Biological advances can unlock life’s potential, dramatically changing the 
future of aging. Researchers are studying a multitude of biological pathways for 
slowing or even reversing the progression of aging. Some research has demon-
strated the role of the environment in aging, such as the damaging effects of 
oxygen-rich environments on macromolecules and the effect of sunlight on joints 
and skin. Of particular importance, a series of genes has been identified that can 
exert control over the life span. Kenyon and colleagues (1993) discovered that 
the mutation of a single gene could induce a dramatic gain of function. Molecular 
biomarkers of aging may be a future avenue for evaluation of antiaging thera-
pies in clinical trials. For example, shortened telomere length is associated with 
age-related conditions such as osteoporosis, cardiovascular disease, and Alzhei-
mer’s disease (Herrmann et al., 2018). Importantly, the characteristics of aging 
have shifted over historical time (e.g., incidence of dementia falling, cognitive 
performance increasing) (Langa et al., 2017). Other advances—such as human 
genome editing, partial reprogramming in which aging cells are reprogrammed 
into pluripotent stem cells, and regenerative medicine in which cell therapy 
targets senescent cells rather than a disease—also promise to shift the path of 
aging and disease. Researchers are working to understand the nature of these 
mechanisms and how they can be activated most effectively.

The Role of Data and Technology in Healthy Longevity

The use of technology to increase years lived in good health represents an-
other shift away from medicine’s traditional focus on treating disease. Technol-
ogy for an aging society has undergone four waves, none of which has receded 
(Coughlin, 2021). The first wave resulted in assistive technologies designed to 
improve functionality. The second treated technology and aging as a “smart” 
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problem, with a focus on managing, monitoring, and motivating people’s be-
havior, such as through smart homes. In the current, third wave, the role of 
technology in aging is viewed as an economic opportunity for companies that 
can innovate products with the potential to incorporate vitality, functionality, 
activity, and fun and thus help create aging-friendly societies. In a parallel fourth 
wave, aging is seen as a problem of equity and inclusion that can be addressed 
in part by technology. 

Digital technologies have the potential to improve healthy longevity at the 
individual and system levels. During the COVID-19 pandemic, purchases of 
smart speakers, tablets, and devices increased among older adults in many coun-
tries, as did their use of internet-based platforms to communicate, receive health 
care services, arrange for grocery deliveries, and more. These increases in older 
people’s uptake of technology illustrate the opportunity presented by the current 
digital era to implement transformative innovations to advance the creation of 
aging-friendly societies that meet the needs of older adults and allow them to 
participate actively in and enrich their communities. Digital technology also 
offers the potential to transform reactive health systems to make them proactive, 
predictive, and preventive (WHO, 2021b). 

Technology presents opportunities to improve healthy longevity, but chal-
lenges will need to be addressed. One key challenge is determining the endpoints 
for aging and the logistics of conducting clinical trials targeting aging processes. 
A second challenge is ensuring equitable access to and affordability of potential 
treatments and technologies. A third challenge is tackling inequities, such as 
those related to the digital divide, and addressing underlying social and digital 
determinants of health (WHO, 2021b). A final challenge is avoiding the misuse 
of data generated by smart technology and the need to ensure that personal data 
are used only for the intended purposes. 

AGING MYTHS AND AGEISM

Steady declines in health, physical and cognitive function, and well-being 
associated with aging have long been viewed as an inevitable part of life (Sierra, 
2016). Many people in the later stages of life experience prolonged periods of 
debilitating chronic conditions, functional decline, and diminished well-being 
(Diehl et al., 2020). These declines have long led to perceptions that older people 
as a group are inevitably dependent and a drain on society, despite the fact that 
many live without functional limitations (Achenbaum, 2021). In numerous coun-
tries in North and South America, a majority of adults over age 65 live without 
serious physical or cognitive limitations, with many living independently in the 
community (Fausset et al., 2011; Houser et al., 2009; Rofman and Apella, 2020). 
Furthermore, aging brings on average more positive emotional well-being, emo-
tional stability, and emotional complexity; an array of mature capabilities; and 
greater prosocial motivation (Carstensen et al., 2011). 

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

INTRODUCTION	 29

WHO defines ageism as “when age is used to categorize and divide people 
in ways that lead to harm, disadvantage and injustice and erode solidarity across 
generations” (WHO, 2021a, p. xv). Ageism affects people of all ages and is 
socially accepted in a way that other forms of prejudice are not. Nonetheless, 
because ageism leads to discrimination and unequal treatment, “ageism shortens 
lives; leads to poorer physical health and worse health behaviours; impedes 
recovery from disability; results in poorer mental health; exacerbates social iso-
lation and loneliness; and reduces quality of life” (WHO, 2021a, p. 48). 

The COVID-19 pandemic brought to the surface deep-seated ageism in some 
countries, such as the United States, manifesting in intergenerational resentment 
toward older people.4 This resentment can be interpreted as reflecting younger 
people’s views of older people as a drain on the economy and government fi-
nances (see Appendix B). Even within the health care system, chronological age 
was used to determine some people’s access to a mechanical ventilator, despite 
arguments that use of chronological age to allocate scarce resources is not ethi-

4 Despite some resentment, young people across most countries made sacrifices—such as missing 
out on education, work, and social activities—to protect older people who were most likely to face 
serious harm or death if infected.

BOX 1-1 
Myths About Aging

Myth 1: “Old age begins at 65 years.”
Myth 2: “A person’s chronological age tells you a lot about him or her.”
Myth 3: “Older people can’t learn anything new.”
Myth 4: “Older employees are less productive.”
Myth 5: �“Older people don’t want to have anything to do with modern 

technology.”
Myth 6: “Older people are taking jobs away from young people.”
Myth 7: �“Economies with an aging population are doomed to zero growth.”
Myth 8: “Older employees have to be protected by special regulations.”
Myth 9: �“Higher average life expectancy means more sickness and more 

need for care.”
Myth 10: “Prevention and rehabilitation are useless in old age.”
Myth 11: “Aging reduces mobility.”
Myth 12: “Older people are a burden to their relatives.”
Myth 13: “A clash of generations is imminent.”
Myth 14: �“Our society has to adapt to demographic change by establishing 

policies for seniors.”
Myth 15: “Aging societies are incapable of reform.”

SOURCE: Backes-Gellner et al., 2010.
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cally justifiable (Jecker and Pearlman, 1989; Joebges and Biller-Andorno, 2020; 
Montero-Odasso et al., 2020). 

Ageism often manifests in the form of myths (see Box 1-1). While science 
has disproven many myths about aging that form the basis of age-based prejudice 
and stereotypes, the health care systems, socioeconomic structures, and policies 
designed around those myths have not changed. If ageism is overcome at the 
same time that health and function in older people improve, the inevitable shifts 
in population age structure and changing family structures can become drivers of 
a thriving society with the many positive characteristics described in this report.

REFRAMING THE CHALLENGE OF AGING SOCIETIES

Healthy longevity reframes the false assumptions that aging societies reduce 
workforce productivity and increase burdens on families and that older people 
disproportionately consume resources. A clear-eyed, evidence-informed view of 
the capabilities and vulnerabilities of older people points to the very real poten-
tial of aging societies to be, on balance, positive. It is important to recognize the 
substantial socioeconomic gradients that drive vast differences between advan-
taged and disadvantaged populations within and across countries. Together these 
observations suggest that long-lived populations are not an inherent problem for 
societies; rather, the problem for societies is the barriers that systematically pre-
vent people from reaching their later years with the good health needed to thrive 
and contribute to family and society. To the extent that healthy longevity is accel-
erated on a global scale, a social resource can be developed that has never existed 
in human history—age-diverse societies that build on the complementarity of 
skills and qualities typical of both younger and older people. An evidence-based 
reframing of the potential of longevity suggests the need to move away from an 
exclusive focus on “coping with aging populations” toward removing existing 
barriers so the global community can age successfully and reap the economic and 
societal benefits of healthy older people. Accordingly, the focus of this report is 
on understanding how societies can create environments that provide support 
across the life course for people who need it while maximizing the contributions 
and capacities of individuals of older age. 

THE COMPLEX SYSTEM OF GLOBAL HEALTHY LONGEVITY

Based on the evidence provided in this report, the commission argues that 
healthy longevity, or the lack thereof, is the result of the interactions of complex 
systems. To achieve the vision for healthy longevity described in the next chapter, 
multiple systems within society will need to be activated, transformed, and coordi-
nated because healthy longevity is about all aspects of life. Advances in medicine 
have lengthened human life by preventing and treating diseases and developing 
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systems to better control for the multitude of factors that influence human health. 
As discussed throughout this report, however, a person’s health is determined by 
social context, environment, and public health as experienced throughout life, in 
addition to biology and health care. Socioeconomic determinants of health, such 
as income security, education, and work, are critical drivers of healthy longevity. 

While people are living longer, they are experiencing longer periods in poor 
health. No country or society has implemented a system that maximizes the 
potential of healthy older people and has achieved healthy longevity across the 
population. Too often, the systems influencing healthy longevity operate in iso-
lation from one another. Diverse systems such as public health, income security, 
and a healthy environment are generally not connected by a goal of achieving 
healthy longevity for populations. A paradigm shift is needed to capitalize on 
opportunities lost when societies fail to maximize contributions from all people.

In making widespread change addressing all of these elements of a complex 
system, effort must be directed to reducing current and preventing further dis-
parities between, within, and across countries. In many low-income countries, 
making breakthrough scientific advances in aging widely available to all citizens 
may not be achievable while also attending to, for example, gains in providing 
primary education. In middle- and high-income countries, trade-offs will also 
need to be considered in determining how best to achieve healthy longevity for all 
people. With more than half of the World Economic Forum’s top 10 global risks 
in 2022 focused on environmental risks, resources are limited for making these 
broad systems changes (WEF, 2022). Nevertheless, the commission believes that 
the overall condition of a complex social, economic, and environmental system 
requires multipronged solutions to be devised and implemented by communities 
at the local level while being coordinated at the national and regional levels. By 
aligning efforts, activating all parts of society, and intentionally focusing on the 
interactions and relationships among these systems, the commission believes 
progress can be made toward developing healthier, longer lives for people around 
the world. 

THE NATIONAL ACADEMY OF MEDICINE’S 
HEALTHY LONGEVITY GLOBAL GRAND 
CHALLENGE: CHARGE AND APPROACH

The National Academy of Medicine’s (NAM’s) Healthy Longevity Global 
Grand Challenge is a worldwide movement initiated in 2018 to improve physical, 
mental, and social well-being for people as they age. The aims of the initiative 
are to (1) comprehensively address the challenges and opportunities presented 
by global population aging; (2) catalyze breakthrough ideas and research that 
will extend the human health span; (3) generate transformative and scalable 
innovations worldwide; and (4) build a broad ecosystem of support by enabling 
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scientists, engineers, innovators, entrepreneurs, health leaders, policy makers, and 
the public to work together to achieve the promise of healthy longevity. Indeed, 
the commission approached the report with the goal of changing the perspectives 
of leaders across the public and private sectors to make an evidence-based case 
for achieving healthy longevity. Primary audiences for this report include leaders 
of health systems, employers, unions, nongovernmental organizations, faith insti-
tutions, and the news media. The report may also have applications for families 
and individuals seeking to learn more about the possibilities of healthy longevity 
and the opportunities to catalyze change in their communities.

In choosing to focus on healthy longevity, NAM recognized the convergence 
of multiple factors that have placed society on a precipice between an optimistic 
future of healthy longevity and avoidable disability and social challenges. These 
factors include the following: 

•	 rising numbers of older adults globally compared with other age seg-
ments within the population, with rapidly rising numbers of older adults 
in many countries;

•	 rising rates of age-related chronic illnesses that, absent changes from 
the current trajectory, will increasingly burden individuals, families, and 
governments with rising health care costs;

•	 loss of human value, well-being, function, and dignity to disability 
caused by chronic illness, frailty, and cognitive decline;

•	 shifting family structures, dynamics, and norms within contexts of glo-
balization, economic development, and crises and trends in urbanization 
and migration;

•	 a growing recognition that the current system of retirement, for those 
who are able to retire, is suboptimal for many individuals, organizations 
and institutions, and society as a whole;

•	 increasing social fraying, in some contexts, between younger and older 
generations;

•	 identification of social determinants of healthy longevity and the role of 
the built environment;

•	 evidence of the significant impacts of climate change and pollution on 
people across the life course; and

•	 a growing body of evidence demonstrating how to promote healthy 
longevity. 

This report is the product of one of the two parts of the Grand Challenge. An 
international, independent, and multidisciplinary commission was charged with 
developing a comprehensive report assessing the challenges and opportunities 
presented by population aging and making evidence-based recommendations 
for how the challenges can be translated into opportunities for societies globally 
(see Box 1-2). The second part of the Grand Challenge is the Healthy Longevity 
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BOX 1-2 
Statement of Task

	 An international commission will be convened to assess the challenges pre-
sented by global aging and demonstrate how these challenges can be translated 
into opportunities for societies globally. The commission will assess the evidence 
across three domains: social, behavioral, and environmental enablers; health care 
systems and public health; and science and technology to develop an integrated 
and comprehensive approach to this task. With equity at its center, particular con-
sideration will be given to policy and practice; innovation; financing; and monitoring 
and metrics.
	 The commission will produce a Global Roadmap for Healthy Longevity with 
actionable recommendations to guide a wide range of stakeholders in devising in-
tegrated, systems-based approaches for improving the health span and cultivating 
the health, productivity, and well-being of older populations. 

	 1.	� Explore and recommend approaches to enhance social structures and liv-
ing environments that strengthen socioeconomic and community support, 
and enrich the livelihoods of the elderly population. Special consideration 
will be given to social, economic, and demographic determinants (e.g., 
education, training, employment/volunteer status, nourishment, income, 
social connectedness, culture, diversity, ageism, self-perceptions of aging, 
discrimination, and health inequities); environmental determinants (e.g., 
physical and built environments, community systems); and lifestyle, resil-
ience, and behavioral determinants.

	 2.	� Identify and analyze potential approaches and reforms across the entire 
spectrum of institutions and systems that provide health-related services 
to aging populations, including clinical settings providing health care and 
treatment; community and home health care, including family and informal 
caregivers; and public health systems, health promotion, and preventive 
services. Special consideration will be given to management of chronic 
diseases and multi-morbidities; nutrition; prevention across the life-course; 
social services; the eldercare workforce; workplace health; health insur-
ance; and health care financing innovations.

	 3.	� Consider and put forward avenues for innovative and groundbreaking ag-
ing-related research and development—across basic, clinical, pharmaceuti-
cal, social and behavioral sciences, bioengineering, information technology, 
and assistive technologies—and recommend ways to expand research 
funding and incentivize research in aging. Special consideration will be 
given to elucidation of the cellular and biological mechanisms of aging and 
regeneration; advances in information technologies including the develop-
ment of large databases, machine learning, and artificial intelligence tools 
that will inform approaches to therapeutic interventions but also enhance 
quality of life; emerging engineering technologies based on software and 
mechanical design; new business models for social innovation and social 
enterprises; and implications for investment in research and development, 
regulation, commercialization, and scalability, including issues pertaining 
to ethics and equality.
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Global Competition. Through inducement prizes and awards, the initiative cat-
alyzes transformative innovation and informs policies and priorities to advance 
healthy aging and longevity globally. The Global Competition is an ongoing 
separate activity from this report and is not discussed here in detail.

Where possible, the commission coordinated with other related global ini-
tiatives to achieve an integrated and synergistic effort. With equity as a cen-
tral focus, the commission considered how evidence should inform policy and 
practice, innovation, financing, and monitoring metrics with respect to healthy 
longevity. The commission approached its work by collecting evidence across 
three domains: (1) social, behavioral, and environmental enablers; (2) health care 
systems and public health; and (3) science and technology. In three workshops, 
each dedicated to one of those three domains, the commission convened thought 
leaders from biological and behavioral sciences, medicine, health care, public 
health, engineering, technology, economics, and policy to identify the essential 
priorities and directions for improving health, productivity, and quality of life for 
older adults worldwide.

The commission also identified the need for consultations in two areas. First, 
it sought information about the state of aging from experts in global regions not 
adequately represented among the commission members, such as roles for older 
adults, filial piety, employment and retirement, and intergenerational cohesion, 
with an emphasis on low- and middle-income countries. Second, the commission 
sought information from experts in economics about how the economy and gov-
ernment spending affect healthy longevity and, conversely, how healthy longevity 
has the potential to affect the economy and government spending. Commissioners 
and NAM staff identified and invited experts to provide responses to targeted 
questions either in writing or during a brief discussion with staff (see Appendix C).

The commission used a “future-back vision” approach5 to imagine a world 
in 2050 in which healthy longevity is a reality. This approach entails first an 
unrestrained imagining of what the future could look like based on the evidence, 
and then articulation of the steps needed to reach that vision. The future-back 
approach contrasts with the more common “present-forward” approach, whereby 
imagination is limited to evolution of the current state. Given that the society 
and systems of today were designed for lives much shorter than the current life 
span, the commission recognized the need for redesign to look across systems 
and reflect the vision of a future unconstrained by the status quo. Once imagined, 
the future-back vision is deconstructed to provide a roadmap of targets starting 
from the present and working toward the ideal future. Planning entails consid-

5 The future-back approach originated in the method of “backward-looking analysis,” used in the 
energy field and described in Amory Lovins’s Foreign Affairs article on energy strategy (Lovins, 
1974). Subsequently, the approach was termed “backcasting” in several studies beginning in 1982 
(Dreborg, 1996; Holmberg and Robert, 2011; Robinson, 1982). Backcasting, now synonymous with 
the future-back approach, has since expanded beyond the sustainability, energy, and urban planning 
fields to include such fields as economics; strategic business consulting; and, to a limited extent, 
health (WHO, 2020).
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ering current limitations and barriers; identifying priority areas; and developing 
strategies, policies for implementation, and measures of success. By detailing 
the new future and specific targets for attaining it, including actionable goals, 
the approach ensures a continued focus on the end goal—the realized vision of 
a future of healthy longevity.

The commission met numerous times over the course of the study and col-
lected and assessed research from a range of fields relevant to healthy longevity. 
This report also builds on and is consistent with previous reports of WHO, 
including Decade of Healthy Ageing Baseline Report (2021c); the United Na-
tions, including Political Declaration and Madrid International Plan of Action 
on Ageing (2002); and the National Academies, such as Social Isolation and 
Loneliness in Older Adults: Opportunities for the Health Care System (2020), 
Aging and Disability: Beyond Stereotypes to Inclusion: Proceedings of a Work-
shop (2018), Nutrition Across the Lifespan for Healthy Aging: Proceedings of a 
Workshop (2017a), Communities in Action: Pathways to Health Equity (2017b), 
Understanding Pathways to Successful Aging: How Social and Behavioral Fac-
tors Affect Health at Older Ages: Workshop in Brief (2015), and Retooling for an 
Aging America: Building the Health Care Workforce (IOM, 2008), among others. 

A HEALTHY LONGEVITY ROADMAP

Currently, the world is unprepared to address the challenges of rapid global 
aging and has not been able to translate this disruptive change into opportunity 
(He et al., 2016). Countries with the largest proportion of older people are experi-
encing many undesirable outcomes related to aging, including negative economic 
impacts, with increasing numbers of people leaving the workforce and rapidly 
rising health and social care costs, as well as increases in social isolation, loneli-
ness, and suicide rates (Bloom et al., 2015; Holt-Lunstad et al., 2010; NASEM, 
2020). Many of these negative outcomes will impact all countries, even those 
with a slower aging trajectory and younger populations. Specifically, the rise in 
chronic conditions, which develop about a decade earlier in low-income countries 
than high-income countries (see Chapter 6), will contribute to increased health 
and social care costs in all countries. If not addressed, avoidable or modifiable 
age-related decline that impairs health, function, and well-being will continue to 
burden older people and their families. Younger people may live with fear and 
trepidation with respect to their own aging. Societies will bear avoidable care 
costs, and humanity will lose the benefits that could have been realized from the 
contributions of older people with healthy longevity. 

Demographic aging can be translated into a better world for all with thought-
ful, strategic change. Science can provide direction for action that societies 
around the world can take to seize the opportunity to prepare for a future in which 
healthy longevity is realized for all people. This report is grounded in the belief 
that healthy longevity can initiate and perpetuate the virtuous cycle depicted 
in Figure 1-4. Healthy longevity enables health and productive engagement 
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throughout the life course; the benefits of healthy longevity build social, human, 
and economic capital; these expanded resources allow governments to ensure that 
healthy longevity is sustained by supporting enablers that stem from the health 
system, work, volunteering, socioeconomic conditions, and the physical environ-
ment; and the cycle repeats. At the center of this cycle is a new social compact 
driven by equity and social cohesion.

REPORT STRUCTURE

This report, the culmination of efforts summarized above, describes the sig-
nificant untapped human potential of older people within society, as well as the 
benefits that would accrue to individuals and society if this potential were to be 
unleashed. It provides evidence-based recommendations for how countries can 
pursue an optimistic vision of healthy longevity for individuals and societies, a 
vision whereby prolonged periods of functional and cognitive decline as peo-
ple age are no longer viewed as inevitable. This is also a vision of a cohesive, 
productive society that supports the aspirations of people in the first and second 
halves of life. Public- and private-sector organizations and institutions can use 
the findings, conclusions, and recommendations in this report to shape a future 

FIGURE 1-4 The virtuous cycle of healthy longevity.
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of healthy longevity by 2050 that is appropriate to a variety of cultural norms, 
stages of development, maturity of care systems, and resources. 

The commission emphasizes cross-cutting themes across all chapters of the 
report. These themes include equity and nondiscrimination, lessons learned from 
the COVID-19 pandemic, and science and technology as enablers of healthy lon-
gevity. The importance of a life-course approach to healthy longevity is a central 
recurring theme; it is impossible to separate healthy longevity in older adults from 
what has affected them in younger years. 

Following this introduction, the report is organized into six chapters. Chapter 
2 presents the commission’s vision for healthy longevity in 2050. It describes an 
aspirational society in which healthy longevity has been achieved, based on the 
elements depicted in Figure 1-4. Chapter 3 describes the longevity dividend that 
would result from longer, healthier lives and the “capital”—human, financial, 
and social—that can result from healthy longevity, as seen in the bottom-left 
portion of Figure 1-4. Social enablers, physical environment enablers, and health 
systems—the enablers in the bottom-right portion of Figure 1-4—are discussed in 
Chapters 4 through 6, respectively. Finally, Chapter 7 presents the commission’s 
roadmap for achieving its vision of healthy longevity.

This report is offered as a roadmap for all countries to begin a process of 
engagement and shared learning across all sectors and all actors in the global 
community as they develop plans and programs to ensure healthy longevity. The 
report necessarily relies heavily on evidence from and experience of high-income 
countries. The majority of the evidence on healthy longevity was developed 
within and for high-income countries. The experience of addressing rapid aging, 
to date, has happened primarily in high-income countries. The commission se-
lected targets that, with few exceptions, are relevant to all countries.

REFERENCES
AAMC (Association of American Medical Colleges). 2021. Geriatric medicine. https://www.aamc.

org/cim/explore-options/specialty-profiles/geriatric-medicine-0 (accessed February 23, 2021).
Achenbaum, W. 2021. Dr. Robert Butler’s legacy in defining and fighting ageism. University of 

Toronto Quarterly 90(2):80–95.
Backes-Gellner, U., U. Keil, and J. Baumert. 2010. More years, more life: Recommendations of the 

Joint Academy Initiative on Aging. Halle, Germany: Deutsche Akademie der Naturforscher 
Leopoldina.

Baltes, P. B., and U. M. Staudinger. 1993. The search for a psychology of wisdom. Current Directions 
in Psychological Science 2(3):75–81.

Bangen, K. J., T. W. Meeks, and D. V. Jeste. 2013. Defining and assessing wisdom: A review of the 
literature. The American Journal of Geriatric Psychiatry 21(12):1254–1266.

Barzilai, N., A. M. Cuervo, and S. Austad. 2018. Aging as a biological target for prevention and 
therapy. Journal of the American Medical Association 320(13):1321–1322.

Birren, J. E. 1996. Encyclopedia of gerontology: Age, aging, and the aged. Vol. 1–2. Cambridge, 
MA: Academic Press.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

38	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

Bloom, D. E., S. Chatterji, P. Kowal, P. Lloyd-Sherlock, M. McKee, B. Rechel, L. Rosenberg, and J. P. 
Smith. 2015. Macroeconomic implications of population ageing and selected policy responses. 
The Lancet 385(9968):649–657.

Burr, D. A., J. J. Castrellon, D. H. Zald, and G. R. Samanez-Larkin. 2020. Emotion dynamics across 
adulthood in everyday life: Older adults are more emotionally stable and better at regulating 
desires. Emotion 21:453–464.

Carstensen, L. L., B. Turan, S. Scheibe, N. Ram, H. Ersner-Hershfield, G. R. Samanez-Larkin, K. P. 
Brooks, and J. R. Nesselroade. 2011. Emotional experience improves with age: Evidence based 
on over 10 years of experience sampling. Psychology and Aging 26(1):21.

Chen, C., K. Maung, J. W. Rowe, T. Antonucci, L. Berkman, A. Börsch-Supan, L. Carstensen, D. 
P. Goldman, L. Fried, and F. Furstenberg. 2021. Gender differences in countries’ adaptation to 
societal ageing: An international cross-sectional comparison. The Lancet Healthy Longevity 
2(8):e460–e469.

Clark, C. N., and J. D. Warren. 2013. A hypnic hypothesis of Alzheimer’s disease. Neurodegenerative 
Diseases 12(4):165–176.

Coughlin, J. 2021. International workshop on science and technology for healthy longevity day 1. 
Presentation at the Global Roadmap for Healthy Longevity: Science and Technology Work-
shop. https://nam.edu/event/international-workshop-on-science-technology-for-healthy-longev-
ity-day-1 (accessed April 25, 2022).

Diehl, M., M. A. Smyer, and C. M. Mehrotra. 2020. Optimizing aging: A call for a new narrative. 
American Psychologist Journal 75(4):577–589.

Dreborg, K. H. 1996. Essence of backcasting. Futures 28(9):813–828.
Fausset, C. B., A. J. Kelly, W. A. Rogers, and A. D. Fisk. 2011. Challenges to aging in place: Un-

derstanding home maintenance difficulties. Journal of Housing for the Elderly 25(2):125–141.
Grossmann, I., M. Karasawa, S. Izumi, J. Na, M. E. Varnum, S. Kitayama, and R. E. Nisbett. 2012. 

Aging and wisdom: Culture matters. Psychological Science 23(10):1059–1066.
He, W., D. Goodkind, and P. R. Kowal. 2016. An aging world: 2015. Washington, DC: U.S. Census 

Bureau.
He, W., I. Aboderin, and D. Adjaye-Gbewonyo. 2020. Africa aging: 2020. Washington, DC: U.S. 

Government Printing Office.
Herrmann, M., I. Pusceddu, W. März, and W. Herrmann. 2018. Telomere biology and age-related 

diseases. Clinical Chemistry and Laboratory Medicine 56(8):1210–1222.
Holmberg, J., and K. H. Robert. 2011. Backcasting—A framework for strategic planning. Interna-

tional Journal of Sustainable Development & World Ecology 7(4):291–308.
Holt-Lunstad, J., T. B. Smith, and J. B. Layton. 2010. Social relationships and mortality risk: A meta- 

analytic review. PLoS Medicine 7(7):e1000316.
Houser, A. N., W. Fox-Grage, and M. J. S. Gibson. 2009. Across the states: Profiles of long-term care 

and independent living. Washington, DC: AARP Public Policy Institute.
Inouye, S. K., S. Studenski, M. E. Tinetti, and G. A. Kuchel. 2007. Geriatric syndromes: Clinical, 

research, and policy implications of a core geriatric concept. Journal of the American Geriatrics 
Society 55(5):780–791.

IOM (Institute of Medicine). 2008. Retooling for an aging America: Building the health care work-
force. Washington, DC: The National Academies Press. https://doi.org/10.17226/12089.

Islam, N., D. A. Jdanov, V. M. Shkolnikov, K. Khunti, I. Kawachi, M. White, S. Lewington, and B. 
Lacey. 2021. Effects of COVID-19 pandemic on life expectancy and premature mortality in 
2020: Time series analysis in 37 countries. BMJ 375:e066768.

Jecker, N. S., and R. A. Pearlman. 1989. Ethical constraints on rationing medical care by age. Journal 
of the American Geriatrics Society 37:1067–1075. 

Joebges, S., and N. Biller-Andorno. 2020. Ethics guidelines on COVID-19 triage—An emerging 
international consensus. Critical Care 24(201).

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

INTRODUCTION	 39

Kaeberlein, M. 2017. Translational geroscience: A new paradigm for 21st century medicine. Trans-
lational Medicine of Aging 1:1–4.

Kamiya, Y., and S. Hertog. 2020. Measuring household and living arrangements of older persons 
around the world: The United Nations database on the households and living arrangements of 
older persons. Technical paper no. 3. Population Division, Department of Economic and Social 
Affairs. New York: United Nations. 

Kenyon, C., J. Chang, E. Gensch, A. Rudner, and R. Tabtiang. 1993. A C. elegans mutant that lives 
twice as long as wild type. Nature 366(6454):461–464.

Langa, K. M., E. B. Larson, E. M. Crimmins, J. D. Faul, D. A. Levine, M. U. Kabeto, and D. R. Weir. 
2017. A comparison of the prevalence of dementia in the United States in 2000 and 2012. JAMA 
Internal Medicine 177(1):51–58.

Lovins, A. 1974. Energy strategy: The road not taken? Foreign Affairs. https://www.foreignaffairs.
com/articles/united-states/1976-10-01/energy-strategy-road-not-taken (accessed February 23, 
2021).

Montero-Odasso, M., D. B. Hogan, R. Lam, K. Madden, C. MacKnight, F. Molnar, and K. Rock-
wood. 2020. Age alone is not adequate to determine health-care resource allocation during the 
COVID-19 pandemic.  Canadian Geriatrics Journal 23(1):152–154. https://doi.org/10.5770/
cgj.23.452.

Muzet, A. 2007. Environmental noise, sleep and health. Sleep Medicine Reviews 11(2):135–142.
NASEM (National Academies of Sciences, Engineering, and Medicine). 2015. Understanding path-

ways to successful aging: How social and behavioral factors affect health at older ages: Work-
shop in brief. Washington, DC: The National Academies Press. https://doi.org/10.17226/21815.

NASEM. 2017a. Nutrition across the lifespan for healthy aging: Proceedings of a workshop. Wash-
ington, DC: The National Academies Press. https://doi.org/10.17226/24735.

NASEM. 2017b. Communities in action: Pathways to health equity. Washington, DC: The National 
Academies Press. https://doi.org/10.17226/24624.

NASEM. 2018. Aging and disability: Beyond stereotypes to inclusion: Proceedings of a workshop. 
Washington, DC: The National Academies Press. https://doi.org/10.17226/25029.

NASEM. 2020. Social isolation and loneliness in older adults: Opportunities for the health care 
system. Washington, DC: The National Academies Press. https://doi.org/10.17226/25663.

Niccoli, T., and L. Partridge. 2012. Ageing as a risk factor for disease. Current Biology 
22(17):R741–R752.

Partridge, L., J. Deelen, and P. E. Slagboom. 2018. Facing up to the global challenges of ageing. 
Nature 561(7721):45–56.

Permanyer, I., and N. Scholl. 2019. Global trends in lifespan inequality: 1950-2015. PloS One 
14(5):e0215742.

Robinson, J. 1982. Energy backcasting: A proposed method of policy analysis. Energy Policy 
10(4):337–344.

Roehr, S., A. Pabst, T. Luck, and S. G. Riedel-Heller. 2018. Is dementia incidence declining in 
high-income countries? A systematic review and meta-analysis. Clinical Epidemiology 10:1233.

Rofman, R., and I. Apella. 2020. When we’re sixty-four: Opportunities and challenges for public 
policies in a population-aging context in Latin America. Washington, DC: World Bank.

Rowe, J. W., and L. Berkman. 2022. Decompression of morbidity and the workforce. Nature Aging 
2(1):3–4.

Schou, T. M., S. Joca, G. Wegener, and C. Bay-Richter. 2021. Psychiatric and neuropsychiatric 
sequelae of COVID-19—A systematic review. Brain, Behavior, and Immunity 97:328–348. 

Sierra, F. 2016. The emergence of geroscience as an interdisciplinary approach to the enhancement of 
health span and life span. Cold Spring Harbor Perspectives in Medicine 6(4):a025163.

St. Sauver, J. L., C. M. Boyd, B. R. Grossardt, W. V. Bobo, L. J. F. Rutten, V. L. Roger, J. O. Ebbert, 
T. M. Therneau, B. P. Yawn, and W. A. Rocca. 2015. Risk of developing multimorbidity across 
all ages in an historical cohort study: Differences by sex and ethnicity. BMJ Open 5(2):e006413.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

40	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

Stone, A. A., J. E. Schwartz, J. E. Broderick, and A. Deaton. 2010. A snapshot of the age distribution 
of psychological well-being in the United States. Proceedings of the National Academy of 
Sciences 107(22):9985–9990.

Sun, R., and D. Sauter. 2021. Sustained stress reduces the age advantages in emotional experience of 
older adults: Commentary on Carstensen et al. (2020). Psychological Science 32(12):2035–2041.

Tucker-Drob, E. M. 2019. Cognitive aging and dementia: A life-span perspective. Annual Review of 
Developmental Psychology 1:177–196.

UN (United Nations). 2002. Political declaration and Madrid international plan of action on age-
ing. https://www.un.org/esa/socdev/documents/ageing/MIPAA/political-declaration-en.pdf (ac-
cessed May 13, 2022). 

UN DESA (Department of Economic and Social Affairs). 2019a. World population prospects. https://
population.un.org/wpp/Graphs/DemographicProfiles/Pyramid/900 (accessed February 23, 
2021).

UN DESA. 2019b. Living arrangements of older people around the world. Population Facts 
2019(2). https://www.un.org/en/development/desa/population/publications/pdf/popfacts/ 
PopFacts_2019-2.pdf (accessed April 25, 2022). 

UN DESA. 2021. Global population growth and sustainable development. New York: United Nations 
Department of Economic and Social Affairs.

Verdin, E. 2021. Science and technology for healthy longevity: A workshop for the global roadmap 
for healthy aging. Presented at the International Workshop on Science and Technology for 
Healthy Longevity day 1. https://nam.edu/event/international-workshop-on-science-technology- 
for-healthy-longevity-day-1 (accessed April 25, 2022). 

Walsh, S., I. Govia, L. Wallace, E. Richard, R. Peters, K. Anstey, and C. Brayne. 2022. A whole-pop-
ulation approach is required for dementia risk reduction. The Lancet Healthy Longevity 3:e6–e8.

WEF (World Economic Forum). 2022. The global risks report 2022, 17th ed. Geneva, Switzerland: 
World Economic Forum.

WHO (World Health Organization). 1946. Constitution of the World Health Organization. Geneva, 
Switzerland: World Health Organization. 

WHO. 2020. For the future: Towards the healthiest and safest region: A vision for the WHO work 
with member states and partners in the western Pacific. Manila, Philippines: WHO Regional 
Office for the Western Pacific.

WHO. 2021a. Global report on ageism. Geneva, Switzerland: World Health Organization.
WHO. 2021b. Ethics and governance of artificial intelligence for health. Geneva, Switzerland: World 

Health Organization.
WHO. 2021c. Decade of healthy ageing: Baseline report. Geneva, Switzerland: World Health 

Organization. 
Wolters, F. J., L. B. Chibnik, R. Waziry, R. Anderson, C. Berr, A. Beiser, J. C. Bis, D. Blacker, D. 

Bos, and C. Brayne. 2020. Twenty-seven-year time trends in dementia incidence in Europe and 
the United States: The Alzheimer Cohorts Consortium. Neurology 95(5):e519–e531.

Zelinski, E. M., and R. F. Kennison. 2007. Not your parents’ test scores: Cohort reduces psychometric 
aging effects. Psychology and Aging 22(3):546. 

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

2

Vision for Healthy Longevity in 2050

The commission envisions a future of healthy longevity in which years of 
good health1 approach the biological life span, with physical, cognitive, and so-
cial functioning that enables well-being. Healthy longevity is characterized by the 
preservation of health for all into older ages. Accomplishing this vision demands 
a lifetime of learning and growth, diverse and intergenerational relationships, 
productive and rewarding work, and societal roles that enable people to live with 
a sense of meaning, purpose, and related opportunities at every stage of life. In 
a world of healthy longevity, age does not prevent people from holding valued 
positions in communities and societies or from benefiting from the complemen-
tarity of strengths across age groups. 

In this chapter, the commission offers a vision for the world in 2050 in which 
healthy longevity is achieved and systems are in place that enable all people to 
realize their potential. This vision of a possible future is grounded in evidence 
presented in the following chapters, which describe current barriers to and sys-
tems that enable healthy longevity. Vision 2050 helped the commission identify 
the transformations needed to create healthy longevity. 

VISION 2050

Scientific and experiential evidence accrued over the past 50 years supports 
an inspiring vision for what societies can be in 2050, with countries around the 
world having culturally appropriate, thriving societies of people living healthier, 

1 Health in this report is defined as the “state of complete physical, mental and social well-being 
and not merely the absence of disease or infirmity” (WHO, 1946).
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longer lives. Building on the reality of a rapidly aging world, this vision can 
power a transformation whereby individuals and societies flourish as a result of 
enhanced health and social capital, as described in the sections below. 

Vision 2050 builds on the investments and efforts made toward achieving 
the United Nations (UN) Sustainable Development Goals (SDGs) for 2030.2 
While all 17 SDGs are synergistic with healthy longevity, a few goals are partic-
ularly pertinent to healthy longevity. In particular, Vision 2050 emphasizes good 
health and well-being (SDG 3), quality education (SDG 4), and decent work and 
economic growth (SDG 8). Vision 2050 is designed to allow societies to benefit 
from the assets of maturity and to meet generative goals and improve health. In 
this future world, societies will experience many more years in good health and 
leverage the collective efficacy of the potential social and human capital of older 
adults and the intergenerational synergies of old and young to meet both major 
unmet societal needs and the goals of older adults. Societies can thereby build 
the future for succeeding generations and realize increased well-being for people 
of all ages.

This vision of thriving aging societies is purposefully aspirational, as well as 
based in evidence. Many older people will lack the health and abilities to engage 
in all of the ways described. However, the commission asserts that all people 
deserve the opportunities and the agency to decide how to use their time, have 
basic protections that ensure their well-being, and receive care to achieve the best 
health they can attain. 

A Vision for Individual Healthy Longevity

Imagine a world in 2050 in which the science supporting healthy longevity 
has been incorporated into everyday life. In this future, all people enjoy overall 
well-being, decreased disease burden, effectively controlled diseases and condi-
tions, maximized intrinsic capacity and function, and years of good health that 
approximate the lengthened life span. At the individual level, experiences are 
shifted such that the life course is not segmented into distinct stages of life ex-
periences (e.g., early childhood, education, work, retirement). Rather, education 
is lifelong, work careers are fluid, and people have time to do what they find 
meaningful. People at all stages of life have equal access to health, education, 
good jobs with a living wage, opportunities to contribute to their family’s and 
community’s well-being, and the ability to live their lives with meaning, purpose, 

2 The 17 UN SDGs are as follows: GOAL 1: No Poverty; GOAL 2: Zero Hunger; GOAL 3: Good 
Health and Well-Being; GOAL 4: Quality Education; GOAL 5: Gender Equality; GOAL 6: Clean 
Water and Sanitation; GOAL 7: Affordable and Clean Energy; GOAL 8: Decent Work and Economic 
Growth; GOAL 9: Industry, Innovation, and Infrastructure; GOAL 10: Reduced Inequalities; GOAL 
11: Sustainable Cities and Communities; GOAL 12: Responsible Consumption and Production; 
GOAL 13: Climate Action; GOAL 14: Life Below Water; GOAL 15: Life on Land; GOAL 16: Peace, 
Justice, and Strong Institutions; GOAL 17: Partnerships for the Goals (UN, 2021).
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and dignity. Synergies across generations are woven into society, and people 
engage with others and contribute to societal well-being in ways that previous 
generations may not have imagined. 

In Vision 2050, people in the first half of their lives acquire skills and expe-
riences, take risks appropriate to their life stage, and create positive life paths. 
Young adults have more employment opportunities than they do today, because 
more people are working longer in the workforce and due to new economies born 
from the aging of society spur innovation, businesses, and jobs. 

Older people live a previously unimagined range of paths aligned with 
human and societal development and well-being. Because employers recognize 
their capabilities and value the experience they bring to organizations, older 
adults have more opportunities to work for pay, and many choose to do so. In a 
world of healthier, longer lives, people contribute to societies by remaining in 
the workforce longer, volunteering, or engaging in caregiving or other roles. In-
dividuals are retrained as needed, with greater flexibility in how retraining can be 
done. Employees experience heightened satisfaction and cohesion and contribute 
increased innovation and productivity at the workplace as a result of better health 
and workplaces that accommodate their needs and foster intergenerational teams. 
Importantly, workplace accidents and occupational disabilities are also reduced. 
At older ages, people are connected through advances in both technology and 
transportation, and have time to engage in personally meaningful and societally 
beneficial activities (e.g., supporting younger generations, preserving the environ-
ment), free from policy, cultural, or other barriers. For those who are sick or have 
impaired function, care is provided in a manner and location that are personalized 
and supportive of their goals. 

In a world of healthy longevity, people are active partners in and managers 
of their own health care. They engage in prevention throughout their lives, sup-
ported by modernized public health that creates conditions that promote health 
and make healthy choices possible. Care, including long-term care, is culturally 
appropriate and accessible when needed. Even with impaired functioning, people 
enjoy lives of autonomy, meaning, and dignity. Affordable options for receiving 
care are available, and family caregivers receive training and support, including 
financial support when possible. 

Advances in science and technology enable the identification of those at in-
creased risk of disease, allowing for prevention or early detection so that preven-
tive and therapeutic options can be maximally effective. Enabling technologies 
within communities allow people to integrate health and well-being into everyday 
life, with health facilities being not in one physical location but available every-
where via mobile-enabled platforms. 

In 2050, societies value the capabilities and assets of older adults for what 
they do for others, not just what they contribute to economic growth. Equitable 
opportunities exist for them to experience a full range of engagement, both in 
paid work and in civic and other roles and relationships with others within and 
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across generations. Younger and older people benefit from intergenerational 
collaboration, mentorship, and valued roles. And with increased connection and 
satisfaction from these intergenerational relationships, loneliness is an exception, 
not a default part of aging. 

A Vision for Societies of Healthy Longevity

Imagine a world in 2050 in which the health of older adults is recognized as 
an asset for nations and societies. Older adults bring transformative potential for 
intergenerational well-being and productive engagement, underpinned by unique 
assets associated with aging. With a rebalancing of resources and investments 
in social determinants of health, healthy longevity enables vibrant and healthy 
later life, with opportunities for meaningful roles and responsibilities. After 
decades of focus on equity, families, communities, and societies are flourishing. 
The economic well-being of nations is bolstered by the success of young adults, 
often fostered by the mentorship and partnership of older adults, which results in 
intergenerational cohesion. Societies have made sustainable investments and built 
institutions to create a state of well-being across the full and extended life course. 
In this aspirational future, societies prosper as a result of a virtuous cycle whereby 
young and old work together to solve challenges. An expanded workforce drives 
thriving economies, greater investment in public goods using resources freed 
from national health care budgets, stronger communities, and families benefiting 
from grandparents and great grandparents nurturing grandchildren. 

Healthy longevity relies on a life-course approach to addressing and invest-
ing in health and functional, psychological, and social needs from the beginning 
to the end of life. Health systems work together to prevent, slow the progres-
sion of, and manage chronic conditions, enabling older people to be active and 
engaged members of society. In 2050, societies have a global public health 
enterprise, characterized by globally unified collective action to protect health 
for all people from, for example, risk factors for chronic diseases, frequent novel 
infectious agents that cause pandemics, and climate change. The resolution of 
health disparities, creation of strong public health systems, development of life-
long quality education, and social protections enable all people to live long lives 
with health and function. Personalized health services, including long-term care, 
are available to all who need them. Care for older adults is provided by health 
professionals knowledgeable in geriatrics, and countries adopt care delivery 
models that support accessible, affordable, quality care. Precision public health 
systems use big data and advanced analytics for surveillance and development of 
interventions to prevent infectious diseases and chronic conditions. All countries 
have significantly reduced the costs of medical care through better prevention 
and earlier optimal intervention that averts complications or the need for more 
resource-intensive therapy.
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All people benefit from the combined investments in essential social protec-
tions. For example, people benefit from enhanced education systems across the 
life course, inclusive of higher education, which is a predictor of health, cogni-
tion, function, and social engagement. Older adults are financially secure, and 
financial supports are available at a level that supports, at least, people’s basic 
survival. Economic returns on these investments are reaped into the oldest ages, 
such that people experience longer lives with the benefits of healthy longevity 
and the ability to spend their later years in pursuits they value. Thanks to greater 
inclusion of older adults in the user-centered design process, more digital tech-
nologies and tools are used by people of all ages.

Businesses recognize the evidence that older adults are valuable workers and 
that the decline in the younger workforce due to shrinking population sizes can 
be offset by the contributions of older workers. Accordingly, they redesign the 
workplace to be less physically taxing and offer more flexible schedules, which 
benefit workers of all ages. Intergenerational teams are established as the norm 
for business processes based on the evidence for beneficial outcomes from this 
approach. Investments in designing appropriate training and retraining enable 
career development for people of all ages, allowing older people to remain in the 
workforce longer. Fears that older workers will take jobs from the young have 
dissipated with the realization that larger workforces strengthen economies and 
increase opportunities for younger workers. Older workers have become key 
employees. The concept of “retirement age” has been eliminated, and people can 
elect to work for as long as they want or need. 

In the year 2050, critical connections made between health and the physical 
environment endure. Urban planning and design are equitably implemented in 
housing options and cities, using principles of universal design and supporting 
social cohesion at the community level. People living in lower-socioeconomic 
regions or neighborhoods have the same ability to commute and travel as those 
living in upper-income areas. An explosion of the most up-to-date interfaces 
with the internet in public and private places allows younger and older people to 
connect with one another and use the wealth of digital information and resources. 
While climate change remains an ongoing concern across the globe, mitigation 
and monitoring efforts are ongoing. When disasters do occur, older adults are 
targeted for early evacuation or provided with provisions to stay safe. 

In 2050, societies recognize that older age is the “pay-it-forward” stage of 
life, as older adults display great concern for others and prioritize emotionally 
and humanly meaningful goals and a desire to “give back” for future generations. 
Leveraging these assets of older people, coupled with their lifetimes of experi-
ence and desire to leave future generations better off, the world has unleashed 
the potential of the unprecedented large numbers of older people by fostering 
high-impact roles for them at scale. People of all ages contribute regularly to the 
community to solve shared concerns, intentionally drawing on the capabilities and 
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assets of each age group to bring people together across generations to learn from 
one another and create solutions. Civic participation strengthens appreciation of 
interdependence and successful communities. Governments recognize and invest 
in efforts to coalesce their citizens around a set of prosocial values and roles that 
support a transformed society. Countries recognize the effects that demographic 
forces and ageism have had on segregating generations. Intentional approaches to 
resolving disparities, improving cohesion, and valuing the contributions of each 
age group are deployed. New norms for engagement by older adults have been 
amplified through the development of roles that use their capabilities, metrics that 
value the in-kind contributions of older people, and evidence-based policies that 
recognize the importance of both in-kind contributions and paid work by older 
adults for societal well-being.

The glue that holds societies together is the social compact. This often im-
plicit agreement among members of a society delineates what they expect from 
one another and from governing bodies. The social compact is codified in a so-
ciety’s institutions, regulations, and laws, and embodied in its culture. In 2050, 
social compacts around the world are grounded in the promise of thriving aging 
societies. The social norms for societies and their cultures prioritize helping all 
people attain basic living needs through health promotion and provision of care, 
lifelong learning opportunities, and protection against financial vulnerability. As 
depicted in Figure 1-4 in Chapter 1, the social compact is at the center of the vir-
tuous cycle for healthy longevity. By being based on social cohesion and equity, 
a new social compact can fuel healthy longevity.

Principles and Goals for Healthy Longevity:  
Developing Systems to Realize the Potential of All People

The population shifts described in Chapter 1 necessitate both investments in 
healthy long lives for all and new norms and programs to foster the full social 
engagement of mid- to older-age adults. Healthy longevity in fact requires a 
life-course perspective and necessarily impacts people of all ages—particularly 
the youngest and oldest members of society. If recognized through a life-course 
approach, the value of healthy longevity could motivate action. As described 
throughout this report, however, the current systems supporting societies around 
the world were generally not developed for healthier, longer lives. Therefore, 
health systems, education, social protections, and work and economies will need 
to be re-envisioned and adapted to support and realize the potential of healthy 
longevity. Innovation in any one sector will not be sufficient to lead to a trans-
formation. Transformation of all sectors will be needed and can be achieved by 
viewing healthy longevity as a complex system wherein these seemingly indepen-
dent systems interact, build on each other, and create supporting networks toward 
a common goal (Bar-Yam, 1997; Miller and Page, 2007). By involving all sectors 
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of society through a complex systems approach, the commission believes that its 
vision for a world of healthy longevity can be achieved by 2050. 

Achieving this vision will require intentional and sustained commitment 
and dedicated resources. However, the commission believes the return on in-
vestment will be substantial. Importantly, any such transformation will have to 
be designed to account for the heterogeneity of (1) people—from those who are 
robust to those who are frail, disabled, or living with cognitive decline; (2) cul-
tures and contexts; and (3) political realities. In transforming systems, societies 
will need to weigh many trade-offs and consider how to prioritize investments. 
These considerations and resulting decisions will differ widely among countries, 
particularly low- and middle-income countries, as every country has different 
priorities and needs. The commission believes that by solving the challenge of 
healthy longevity across relevant domains, societies can generate more value for 
less overall investment in the long term.

Recognizing the varying approaches that will be taken by countries around 
the world, the commission has formulated a set of goals that, if achieved, will 
result in systems changes across societies to achieve healthy longevity, enabling 
people of all ages to live life with meaning, purpose, and dignity underpinned by 
improved health (see Box 2-1). Collectively, these goals can guide the requisite 
transformation of systems and form the backbone of the commission’s roadmap 
for global healthy longevity. To enact a future of healthy longevity, countries will 
need to be cognizant of local factors and carefully balance resources with the req-
uisite benefits. Central to achieving these goals are a strong social compact, good 
and effective governance, and investments in science and technology. Through 
evaluation and future research, societies can measure the impacts of their efforts 
on the health of their populations.

BOX 2-1 
Principles and Goals for Achieving Healthy Longevity

Overarching Principles for Healthy Longevity

1.	 	People of all ages, particularly older adults, reach their full potential to live 
life with good health, functioning, meaning, purpose, and dignity. 

2.		Societies enable the best health and functioning that individuals at all ages 
are capable of attaining.

3.		Societies reduce disparities and enhance equity within and among coun-
tries to realize the well-being and contributions of all people, including 
those of older ages.

4.		The human, financial, and social capital of older people is realized for the 
benefit of all of society.

5.		Societies use data and meaningful metrics to track the achievement of 
outcomes and guide decision making.

continued
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BOX 2-1 Continued

Long-Term Goals for Longer and Healthier Lives in 2050

1.		Economic and social benefits generated by people living, working, volun-
teering, and engaging longer. 

2.		Social infrastructure, institutions, and business systems that enable safe 
and meaningful work and other community engagement at every stage of 
life. 

3.		Education and training opportunities that promote participation in lifelong 
learning and growth.

4.		Social cohesion augmented by intergenerational connections and the 
creation of opportunities for purposeful engagement by older people at 
the family, community, and societal levels.

5.		Social protections and financial security that mitigate the effects of finan-
cial vulnerability at older ages.

6.		Physical environments and infrastructure that support functioning and 
engagement for people at older ages.

7.		 Integrated public health, social service, person-centered health care, and 
long-term care systems designed to extend years of good health and 
support the diverse health needs of older people.

8.		Quality long-term care systems to ensure that people receive the care they 
require in the setting they desire for a life of meaning and dignity.

Many of the goals in the commission’s vision for 2050 align with the UN 
SDGs. The commission believes that by realigning resources and building on 
efforts to achieve the UN SDGs, countries can achieve these goals for healthy 
longevity. At the same time, the pursuit of healthy longevity will support achieve-
ment of the UN SDGs.

CONCLUSION

In 2050, the commission envisions a world in which older adults, with good 
health and function, engage in relationships, their communities, families, and 
the economy such that extraordinary amounts of social and human capital are 
enabled by the collective impact of this engagement. Overall, if governments, 
the private sector, and individuals make the requisite investments, the unique 
social and human capital that older adults bring to society could result in uniquely 
possible win-win-wins: for older adults, direct beneficiaries, and societal thriving 
writ large.
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3

A Longevity Dividend

The benefits of healthy longevity are many. This chapter describes eco-
nomic and fiscal benefits that societies can expect as they improve the health and 
well-being of people across the life course. Figure 3-1 describes components of 
the commission’s roadmap and timeline for achieving the economic and fiscal 
benefits of healthy longevity. The commission asserts that the longevity dividend 
is possible only with action across the domains discussed in this chapter in con-
cert with those discussed in Chapters 4, 5, and 6. 

INTRODUCTION

Improvements in health over the life course and fewer years spent in poor 
health are intrinsically valuable to people. Beyond intrinsic value, good health 
adds value to the economy and government coffers. When accompanied by life 
span increases, good health also enables people to work longer to finance their 
longer lives. But societies must change “how we think, act, and feel about older 
people and aging” (Ghebreyesus, 2021, p. 865) to reap a new and expanded 
longevity dividend. The anticipated longevity dividend for individuals includes 
an expanded period of life with good health and well-being that allows them 
to be productive members of society in paid and unpaid roles. With this better 
health and long life, most people will work longer than they do now to support 
the cost of their healthy, long life. The individual dividend feeds into a societal 
dividend with intangible benefits from social cohesion and a thriving population 
of old and young people, in addition to a larger economy, as measured by gross 
domestic product (GDP), which feeds government coffers. A large literature in 
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economics supports the notion that health, including health for older people, is 
good for economic growth. 

While longevity has been increasing globally, recent gains in longevity have 
come with more years in poor health (see Chapter 6). If this trend continues, so-
cieties may struggle to support the health care, long-term care, housing, pension, 
and other needs of older people. Fortunately, as discussed in Chapters 4–6, much 
is known about how to increase healthy longevity. With an increase in years in 
good health as a proportion of the life span, older people will spend more of their 

FIGURE 3-1 Longevity dividend roadmap.
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years with the health they need to remain active and to engage and participate in 
and contribute to society in the ways they choose.

The commission envisions that older people in middle- and high-income 
countries may seek to remain in or re-enter the workforce, care for or support 
family members, volunteer, or engage in other activities for the good of society. 
The aim of this report is to provide a roadmap for removing barriers to and 
expanding options for productive engagement for everyone in all countries, es-
pecially older people. 

This chapter addresses work and retirement as either/or states, but there are 
many paths in retirement. People move in and out of the workforce in early and 
middle ages (e.g., for childrearing) and as they grow older. Some have called for 
“an end to retirement,” not in terms of pensions or financial support but an end 
to the expectation that people should start work after receiving education, work 
for a long period, and then stop working altogether. Instead, as people need to 
work more years to support their longer lives, they will likely experience cycles 
of work, retraining, absence from the workforce, and reentry into the workforce 
across the life course. This view of life is described in several recent publications, 
including The New Map of Life (Stanford Center on Longevity, 2021) and The 
100-Year Life (Gratton and Scott, 2016). Although a future of healthy longevity 
will require attention to work and education across the life course, this chapter 
focuses on the later work years.

In contrast to most key targets across this report, the key target focused on 
work and retirement in this chapter is less relevant to low-income countries than 
to high-income countries. Specifically, the commission does not suggest that 
low-income countries could improve healthy longevity by increasing the number 
of older people working because a much higher percentage of people over age 65 
remain in the workforce in these countries (see Figure 3-4). Rather, in Chapter 4, 
the commission recognizes the importance of expanding access to pensions for 
low-income older people across countries, which could enable a period without 
work in later years, potentially decreasing the percentage of older people in the 
workforce in low-income countries.

Demographic Change and the Economics of Healthy Longevity

To understand how to harness the economic benefits of healthy longevity, 
it is necessary to disentangle two forces: falling birth rates and the rise in lon-
gevity. Both are demographic transitions leading to a shift in the age structure 
of the world’s population.1 In combination, they are increasing the number and 
proportion of older people. To reap the economic benefits of this shift, a society 

1 A third factor that has the potential to mitigate workforce challenges in rapidly aging countries is 
international migration (Peri, 2020), but that subject is beyond the scope of this report.
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“focuses on changes in how people age and the exploitation of life-expectancy 
gains” (Scott et al., 2021, p. e820). Globally, aging is occurring in every country 
around the world, and while life expectancy is highest in the wealthiest nations, it 
is rising most rapidly in low- and middle-income countries. While many low-in-
come countries currently have a large younger population, this large young cohort 
can be expected to become a large old cohort. Therefore, an aging society is a 
reality for countries across all income levels. 

Countries that have seen large and rapid declines in their fertility rate (e.g., 
Japan, China, Singapore, Vietnam, Thailand) are witnessing a very dramatic 
change in their age structure. There is fear that lower-income countries that are 
aging rapidly may get “old before they are rich” (Heller, 2006, p. 7), meaning 
that they face rapid aging but do not have the well-developed social institutions 
needed to support older populations, including pensions, health care, and long-
term care. Countries such as the United States, which have seen a more grad-
ual decline in their fertility rate and high levels of immigration, are experiencing 
an aging society but at a slower rate relative to many other countries. Even in 
low-income countries with slow growth in the older population, the number and 
percentage of older people will still grow. 

Measures of the Economic and Fiscal Impact of an Aging Society

The standard narrative about aging societies in both popular culture and the 
academic literature assumes that a rapidly aging population leads to economic 
decline. More older people are assumed to create a smaller labor force, larger 
pension and health care costs, and therefore declining rates of GDP growth and 
rising public debts (Aksoy et al., 2019). The “old age dependency ratio” is the 
percentage of the population aged 65 and over divided by the percentage of the 
population between ages 15 and 64. This ratio is an easy-to-use but imperfect 
measure of the relationship between age structure and the economy. It assumes 
that “old age” and “dependency” begin at age 65, a view that has been under-
mined by the contributions of people aged 65 and older discussed below.

The old age dependency ratio and the assumptions it drives about the eco-
nomic futures of rapidly aging countries have been criticized for more than a 
decade, but it is still used as a main piece of evidence that population aging is an 
alarming and negative phenomena. Yet, using chronological age to define “old 
age” ignores the heterogeneity of health and life expectancy among older people 
(see Chapters 1 and 6) and how, over time, health status at a given age has changed 
and how longer lives also offer new opportunities to shift behavior. In response, 
alternative approaches to a simple chronological age-based dependency ratio 
have been developed and studied. Some consider the ratio of pensioners to total 
employment (Bongaarts, 2004) or the ratio of non-workers to workers (Vaupel 
and Loichinger, 2006). Alternatively, some have focused on prospective age based 
on remaining life expectancy rather than years since birth. Lutz and colleagues 
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(2008) proposed measuring old age as the time when remaining life expectancy is 
15 years or less. Later, Sanderson and Scherbov (2013, p. 676) suggested using a 
“characteristics approach” to prospective age that includes “life expectancy, mor-
tality rate, and the proportion of adult person-years lived after a particular age.” 
Researchers who applied the prospective aging concept to populations in Central 
and South America found that there was not a “massive aging process” under way. 
Rather, the global region is not rising at the potentially catastrophic rates that the 
old age dependency ratio suggests (Gietel-Basten et al., 2020). 

Return on Investment of Good Health

Good health has both economic and intangible value. Economists have the 
tools needed to calculate the value of health, and when governments determine 
how to prioritize spending, they often use these tools to assign value to intangible 
benefits, such as well-being, separate from impacts on finances or GDP. Given 
the importance of health, economists have developed models for assigning dollar 
values to the outcomes from various health treatments (e.g., chemotherapy for 
cancer) to inform policy makers in resource allocation. Economists most com-
monly use these tools to evaluate treatments for specific diseases, but they can 
also be used to identify the value of healthy longevity. 

People generally value longer life and improvements in the quality of life 
associated with good health. In valuing health and longevity, the value of longer 
life and improved quality of life can be quantified from the perspective of value 
to the person (Murphy and Topel, 2006). In contrast, traditional GDP-focused 
economic measures underestimate the value of longevity, health, and well-being 
because they do not account for improvements in length or quality of life. Val-
uation is critical to making informed policy and financial decisions because the 
public sector has borne much of the cost of the health care and medical research 
that have been responsible for increased life span and improved quality of life. 

Various researchers have estimated the value of health. Murphy and Topel 
(2006) estimated the value of health improvements, independent of longevity, in 
the United States between 1970 and 2000. They estimated that the value of health 
improvement to men and women in their 40s was highest at roughly USD1.2 
million and USD820,000, respectively, on a per capita basis.

Adding another dimension, Scott and colleagues (2021) found that the num-
ber of years in good health has remained constant as life expectancy has risen, 
creating a longer period of unhealthy life. They used the value of statistical life 
model to calculate the monetary value of the economic gains from slowing the 
rate of aging and achieving longer and healthier lives based on people’s willing-
ness to pay for good health. Their results show that, while increased life expec-
tancy is valuable, the highest value to the individual is achieved when healthy 
life expectancy increases to match life expectancy. The authors assert that, given 
current life expectancy and disease burden, slowing down aging and reducing the 
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advent of clusters of chronic, age-related disease is currently the most important 
policy imperative. They estimate that delaying the onset of age-related chronic 
disease to achieve one more year of life expectancy and associated improvements 
in good health is worth USD37 trillion in present value terms for the United 
States alone. Furthermore, they show that the gains due to healthy longevity will 
increase as the population comprises a greater number of older people living 
longer (Scott et al., 2021).

IMPACT OF WORK AND RETIREMENT ON HEALTHY LONGEVITY

Across the life course, the quality of jobs influences healthy longevity. The 
commission emphasizes the need for good, safe jobs in Recommendation 3-1 
(presented later in this chapter). The impacts of work and retirement on physical, 
cognitive, and mental health can influence whether people choose to stay in the 
workforce. Those impacts are heterogeneous and are influenced by lifetime earn-
ings, education, and other factors. Painting a clear picture of the costs and benefits 
of work and retirement is challenging because methods used and populations 
studied are heterogeneous. And, as shown below, context can shift the balance 
between work that improves and work that worsens health. 

Working Versus Not Working

Many studies show positive correlations between work and health. For ex-
ample, in a U.S. study of people aged 59–69, employed participants were found 
to be 6 percent less likely than those who were not working to report fair or poor 
health, and there was a small, but statistically significant, positive impact on 
activities of daily living (ADLs), independent activities of daily living (IADLs), 
mood, and mortality. People with demanding, undesirable jobs still benefited 
from better capacity to carry out ADLs and IADLs but were worse off with re-
spect to mood and mortality (Calvo, 2006). A Japan-based longitudinal study of 
depressive symptoms in people aged 55–64 found that men had fewer depressive 
symptoms when they engaged in more hours of paid work or volunteering. They 
also had more depressive symptoms when they lost their job, but volunteering 
mitigated the effects of job loss. Women who engage in multiple productive roles, 
not housework alone, may experience less depression (Sugihara et al., 2008). A 
systematic review found an absence of negative impacts from working beyond 
retirement age, and 4 of 10 articles in the study showed statistically significant 
positive effects on mental health outcomes. The researchers hypothesized that the 
mechanisms for improvements include “productive societal roles, income, and 
social support” (Maimaris et al., 2010, p. 532). They emphasize that the benefits 
are not universal and should not be used to justify an increase in the retirement 
age (Maimaris et al., 2010). 
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A more recent review article evaluates 19 studies—12 on the impacts of an 
increase in retirement age and 7 on working beyond retirement age. The review 
found that increased retirement age increased labor force participation2 among 
older workers and shifted their preferred and expected retirement age higher. 
But the findings on health and well-being were not comparable, and the authors 
therefore conclude that the evidence for a beneficial impact of increased retire-
ment age on older workers’ health and well-being is “scarce and inconclusive” 
(Pilipiec et al., 2021, p. 298). 

A wide-ranging systematic literature review highlights the nuances in the 
relationships between work and health:

•	 Characteristics of and changes to work-task patterns over time determine 
whether work makes people more or less healthy. For example, physi-
cally and/or mentally exhausting work makes people less healthy unless 
work tasks change over time. 

•	 Variety in work tasks can decrease age-related cognitive decline.
•	 Characteristics of the job and time spent doing the same job can lead to 

loss of productivity and motivation. 

The researchers found “tentative evidence that underscores the importance 
to implement moderate novelty in work tasks in order to keep the brain active 
and to counteract age-related decline in functioning” (Staudinger et al., 2016, 
p. S287). 

Relationships Between Retirement and Healthy Longevity

Another way to look at the impacts of work on older workers is to consider 
the effects of retirement. Like the literature on the impacts of work on health, 
this literature shows that retirement’s impacts are heterogeneous. Many studies 
suggest that retirement has negative effects on health, although studies do not 
always control for selection bias. People with poor health are more likely to retire 
than are people with good health, and a study that fails to control for this effect 

2 Defined as follows: “The employed include people aged 15 and over who, during the reference 
week worked for one hour or more for pay, profit, commission or payment in kind, in a job or business 
or on a farm (comprising employees, employers and own account workers); or who worked for one 
hour or more without pay in a family business or on a family farm (i.e., contributing family workers); 
or who had a job, business or farm, but were not at work for various reasons (holiday, sickness, strike, 
etc.). In brief, employment is of a dichotomous nature and covers people working a few hours per 
week, as well as those working a very large number of hours per week and cumulating several jobs. 
The employed can also be people engaged only in production of goods for own final use (subsistence 
work). Subsistence work can be extremely important in poor agrarian areas. It is important to note 
that work in unpaid household services is not counted as employment, largely explaining differences 
in labor-force participation rates by gender” (Staudinger et al., 2016, p. S282).
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will suggest that retirees are less healthy than people who continue to work. A 
leading U.S.-based longitudinal analysis of Health and Retirement Study data 
suggests that retirement can lead to decline. Even after controlling for confound-
ing variables, the evaluation showed that, in the 6 years after retirement, retirees 
experienced increases in mobility challenges and ADLs (5–16 percent), chronic 
condition (5–6 percent), and a decline in mental health (6–9 percent) (Dave et 
al., 2006). Another study found that negative effects of retirement on cognitive 
performance were more prominent among physical workers than among knowl-
edge workers, with those of the lowest socioeconomic status showing the greatest 
loss in performance. Variation was seen among the different types of workers 
studied in the effects of continuing to work, working part-time, or retiring and 
then returning to work (Carr et al., 2020). 

Other studies have added nuance to the picture. Findings of a 2017 longitu-
dinal study of cognitive function suggest that work, not retirement, is protective 
against major cognitive decline when a person leaves the workforce at the normal 
retirement age, but that early retirement is even more protective against high 
levels of cognitive decline (Celidoni et al., 2017). Using longitudinal modeling, 
Westerlund and colleagues (2010, p. 1) showed that younger retirement “did not 
change the risk of major chronic diseases but was associated with a substantial 
reduction in mental and physical fatigue and depressive symptoms, particularly 
among people with chronic diseases.” 

One research team evaluated the relationships between individual character-
istics and life satisfaction among people working after retirement age, defined as 
the combination of pension income and participation in paid work, in the Euro-
pean Union (EU). Based on data from 16 countries, the “relationship between life 
satisfaction and working after retirement” age depends “on individual pension 
income and the resources available” to the person (Dingemans and Henkens, 
2019, p. 662). Life satisfaction is greater among working retirees in lower-income 
EU countries than among their counterparts in higher-income EU countries. Life 
satisfaction is also greater for working retirees without partners (Dingemans and 
Henkens, 2019). 

This literature emphasizes that there is no yes or no answer to whether work 
or retirement is better for healthy longevity. Rather, it suggests the need to study 
subgroups to determine which individual and work characteristics can lead to 
better health in work and retirement.

Finding 3-1: The impacts of work and retirement on older people are 
heterogeneous. Overall, working has health benefits for many older peo-
ple while adversely affecting the health of others. The same is true for 
retirement. Evidence that increasing the retirement age improves health 
is scant and inconclusive.
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KEY TARGET: WORK AND RETIREMENT

Increasing Labor Force Participation Among Older Workers

While stereotypes portray older workers as less healthy, productive, and tech-
savvy than their younger counterparts, the evidence suggests that older workers 
in knowledge jobs are superior in judgment, reliability, and mentoring skills and 
are indeed capable of mastering the technology requirements of their jobs. Along 
with an increased sense of competence, older workers become motivated to use 
their vast repertoire of skills to help others. All of these factors serve to improve 
workplace climate and reduce turnover among workers of all ages, thus lowering 
costs for employers. (Stanford Center on Longevity, 2021, p. 4)

To avoid a potential crisis arising from population aging, governments need 
to harness healthy longevity to support their economies. The most direct way to 
harness healthy longevity in service to the economy and government capital is to 
increase labor force participation among healthy older people. Government cap-
ital, in turn, can be used to provide support to advance healthy longevity (Aksoy 
et al., 2019). The potential gains in GDP and capital are tremendous. Barrell and 
colleagues predicted in 2009 that adding 1 year of work in the United Kingdom 
would raise its GDP by more than 1.5 percent in approximately 4 years, in addi-
tion to increasing total and government capital (Barrell et al., 2009). 

In higher-income countries, the goal is to enable healthy people, especially 
those under age 65, to work for longer if they choose to. Lower-income coun-
tries already have high labor force participation rates among people over age 65 
because many people work outside of the formal economy surviving on subsis-
tence-level incomes. Absent a social pension, these people must work until they 
are physically or cognitively incapable of doing so. As discussed in Chapter 4, the 
goal for people with low incomes in all countries is to provide pensions. 

A common objection in response to proposals to increase labor force partici-
pation among older people is that doing so will decrease employment opportunities 
for younger people. The “lump of labor fallacy,” which assumes that economies are 
inelastic and the number of jobs is static, “is probably the most damaging myth in 
economics” and has been largely discredited (Börsch-Supan, 2013, p. 10). Studies 
of 12 countries in North America, Europe, and Asia, for example, demonstrate that 
labor force participation rates among older people are positively correlated with 
labor force participation rates among younger people (Böheim, 2019). 

Differences in Labor Force Participation Rates

Labor force participation rates differ across countries and over time. Within 
Organisation for Economic Co-operation and Development (OECD) countries, 
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the exit age from the labor force is a U-shaped curve (see Figure 3-2). Policies 
that encouraged older workers to retire and the global financial crisis of 2008 
drove declines in labor force participation among older people. The goal of these 
policies was to decrease youth unemployment by having fewer older workers, but 
as discussed above, this notion has been discredited, and youth unemployment 
remained high even after older workers retired at earlier ages. 

In the United States, the only age group that has seen increased labor force 
participation rates year after year since 1996 is people aged 55 and older (see Fig-
ure 3-3). That labor force participation at younger ages is shrinking emphasizes 
the need to maintain or increase participation among people aged 55 and older. 
The steep declines in overall participation rates that occur after age 55 may be 
a high-value target for incentives to encourage healthy participants to continue 
working up to and even after normal retirement age (the age when a person is 
eligible for full government pension benefits). Similar patterns have been ob-
served in Europe. Consistent with this growth in older workers, the United States 
has seen a radical shift in workers’ retirement expectations: the percentage of 
workers expecting to work past age 65 tripled between 1991 and 2018 (Munnell 
et al., 2019). 

Labor force participation rates for those older than 64 differ dramatically 
from high- to low-income countries. Europe has the lowest participation rates 
for high-, upper-middle-, and lower-middle-income countries, with rates of 6.89, 
6.0, and 13.6, respectively, while low-income countries in Asia and Africa have 
an average participation rate of 51.4, explained by the absence of pensions and 
people’s need to work to survive (Staudinger et al., 2016).

FIGURE 3-2 Labor force participation at ages 55–64 (left axis) and average labor mar-
ket exit age (right axis) for Organisation for Economic Co-operation and Development 
countries.
SOURCE: Boissonneault et al., 2020.
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Current labor force participation among people aged 65 and older debunks 
the flawed assumption that people in this age group are unproductive. In 2018, 
their participation rates ranged from 13.7 percent in high-income countries to 49 
percent in low-income countries. In high-income countries, their participation 
rate increased by 38 percent between 2000 and 2018, while the rate in lower-in-
come countries saw minimal change (UN Population Division, 2018) (see Figure 
3-4). Even now, the percentage of people aged 50 and older who are healthy 
exceeds the percentage in the labor force, suggesting that, with the current levels 
of good health, many people who have exited the workforce have the health that 
would enable them to participate. 

Longer Working Life

As with overall labor-force participation, structural, cyclical, and accidental fac-
tors play an important role in shaping labor-force participation of older adults. 
However, labor-force participation of older adults also has its own specificities. 
Two key conceptual perspectives that help to further unravel labor-force partic-
ipation of older adults are whether they need, want, and are healthy enough to 

FIGURE 3-3 Civilian labor force participation rate by age, 1996, 2006, 2016, and 2026 
(projected).
SOURCE: U.S. Bureau of Labor Statistics, 2019.
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work (i.e., supply side) and whether employers retain, train, or hire them (i.e., 
demand side). (Staudinger et al., 2016, p. S284) 

As the above quotation suggests, attempts to influence labor force partic-
ipation need to address the supply side by encouraging older people to remain 
in or rejoin the labor force. Reasons for remaining in the workforce past nor-
mal retirement age (the full pension eligibility age) vary. A common reason 
across countries is the need for income, as is the case in low-income countries 
(Staudinger et al., 2016). In Europe, people who lack the resources to retire 
include those who have engaged in more lifetime part-time work or self-em-
ployment and divorced women who do not remarry; thus, “[i]nequalities that 
develop across the course of work careers seem to continue after retirement, 
which may also have serious policy implications” (Dingemans and Möhring, 
2019). In a U.S.–based survey about working, roughly half of those aged 62 
and older rated “the ability to provide for themselves financially” as important 
or essential (Maestas et al., 2018). 

Table 3-1 summarizes individual, job, family, and socioeconomic influences 
found to be associated with workforce exit in OECD countries. Individual factors 
include enjoyment in work, satisfaction in using skills, a sense of accomplish-
ment, the ability to be creative, work ethic, and generativity (Kooij et al., 2008); 
personal growth, striving to help other people, and contributing to society (Kooij 
et al., 2011); and remaining active (Staudinger et al., 2016).

Given the steep increase in workforce departures beginning at about age 50 
in OECD countries, it is important to understand why people in this age group 

FIGURE 3-4 Labor force participation rates among those aged 65+ by country income 
level.
SOURCE: Adapted from UN Population Division, 2018.
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leave the workforce. One study of workers who retired earlier than planned found 
poor health to be the most common reason. Health-related disabilities impact the 
ability to work in 25 percent of workers aged 60–61, and poor health decreases an 
older worker’s chances of working longer. Workers in poor health are more likely 
than their healthier counterparts to transition out of work and into unemployment, 
disability pensions, and early retirement (Dingemans and Möhring, 2019). 

Less common factors influencing a person’s decision to leave the formal 
workforce earlier than planned include caregiving responsibilities and job loss 
without replacement. Other factors include unavailability of the jobs or job char-
acteristics that would lure people away from leisure (Staudinger et al., 2016) and 
poor physical or overly demanding work environments (Nilsson, 2016).

Age Discrimination and Ageism in Employment

Older people who want to work face employment discrimination and ageism, 
which affects their ability to continue to work and be hired. People in the United 
States who are laid off after age 50 are far less likely than younger workers to be 
reemployed. Two of three respondents to an AARP survey of people in the United 
States over age 45 who were employed or looking for work reported seeing or 
experiencing age discrimination in their workplace (Perron, 2018). The San Fran-
cisco Federal Reserve conducted a correspondence study in which it submitted 
more than 40,000 realistic job applications for 13,000 positions for young (29–
31), middle-aged (49–51), and older (64–66) people. Older female applicants for 
low-skill administrative and sales positions received 47 percent and 36 percent 

TABLE 3-1 Factors Associated with Workforce Exit, Organisation for 
Economic Co-operation and Development Countries

Individual Job Family Socioeconomic

•	 Demographic 
characteristics (age, 
education)

•	 Personality, needs, 
motivations, and 
values

•	 Knowledge, skills, and 
abilities

•	 Attitudes toward work 
and retirement

•	 Health and lifestyle
•	 Employment history
•	 Income, wealth, and 

health insurance

•	 Job characteristics
•	 Age stereotypes and 

norms, diversity and 
discrimination

•	 Human resources 
policies and 
practices

•	 Employer-provided 
pension plan

•	 Training and skill 
development 
opportunities

•	 Caregiving 
responsibilities

•	 Partnership status 
and relationship’s 
quality

•	 Partner’s 
retirement status

•	 Social norms 
about retirement

•	 Macroeconomic 
conditions

•	 Social security 
systems

SOURCE: Boissonneault et al., 2020.
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fewer callbacks, respectively, compared with their younger counterparts. Older 
male applicants for sales positions received 30 percent fewer callbacks compared 
with their younger peers. Older versus younger male applicants for janitorial and 
security positions received fewer callbacks, but the difference was not statistically 
significant (Neumark et al., 2017). Likewise, a HelpAge International report 
documents extensive employment discrimination in African countries (Nhongo, 
2006). Findings of a recent study evaluating age and gender requirements in job 
boards in China and Mexico were similar (Helleseter et al., 2020). The research-
ers examined the characteristics of job ads across multiple online job boards, 
looking specifically for age, gender, and skill requirements. They found that 
more than 77 percent of open job postings on an online job board popular for 
low-skilled positions specified a maximum age, which essentially eliminated all 
possibility of older workers obtaining those positions. When they combined age 
and gender requirements across all four job posting sites, they found a striking 
difference. Across three job boards in China and one in Mexico, the number of 
postings specifying gender was roughly equal, but more postings seeking women 
were limited to those under age 25 (ratio of 1.4:1). Postings seeking workers over 
age 35 leaned toward men, with ratios of 2.5:1, 4:1, and 5:1 applying for the job 
boards in China and 2.5:1 for the job board in Mexico. Although the data do not 
extend to older ages, the apparent discrimination against women as they age has 
troubling implications for obtaining these jobs. 

Older Workers’ Productivity and Value on Intergenerational Teams

A significant barrier to labor force participation is the perception that older 
people bring down the economy and the workplace. The authors of one study 
concluded that “population aging slows earnings growth across the age distri-
bution” and “leads to declines in the average productivity of workers in all age 
groups” (Maestas et al., 2016, p. 3). Börsch-Supan and Weiss (2016) suggest 
that these studies reflect measurement, selectivity/endogeneity, and aggregation 
challenges. To overcome these challenges, they conducted a productivity study in 
a truck manufacturing plant with laboratory-like conditions and a large number 
of observations. They found no evidence to support the notion that older workers 
(up to age 65) are less productive than younger workers. They found that older 
workers were slightly more likely to make errors, but they rarely made severe 
errors, and the evidence suggested that experience kept their productivity from 
declining. Another recent study found that productivity declines are reduced or 
eliminated when older workers are healthy (Cylus and Al Tayara, 2021), suggest-
ing that the magnitude of older workers’ impact on productivity is not homoge-
neous or fixed and can be offset by improved health. 

Examining the benefits of employing older workers, Mercer, a human capital 
measurement and management firm, found that the contributions of older workers 
change over time, with their individual contributions declining as the productivity 
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of people around them increases. The study also found that older workers have 
longer tenures, and workers of all ages stay in a job longer when they have older 
managers (Stanford Center on Longevity, 2017).3 Two recent studies consider-
ing the relationship between positive business outcomes and intergenerational 
workplaces help explain Mercer’s observations. The first found a relationship 
between being involved in knowledge transfer among older and younger workers 
and the retention of both groups of workers (Burmeister et al., 2020). The second 
found that “age diversity was positively associated with performance” as a result 
of “increased human and social capital,” with an even greater effect in settings 
where employees work in diverse environments and when the management is 
age-inclusive (Li et al., 2021, p. 71), and an OECD study linked a 10 percent 
higher share of workers aged 50 and older with firms being 1.1 percent more 
productive (OECD, 2021).

Older people are successful as entrepreneurs as well. Venture capitalists 
invest heavily in people in their 20s and 30s on the assumption that they have 
the best chance of creating a high-growth start-up. But a recent analysis suggests 
that the most successful founders of “growth-oriented” firms with large economic 
impacts are between their late 30s and early 50s, with those at age 65 having more 
success than those under age 25 (Azoulay et al., 2020). 

Incentives for Older People to Work

The most common strategy governments have used to increase labor force 
participation among older workers is raising the retirement age. In member coun-
tries of the OECD and G20, for example, pension ages are rising under pension 
reform laws, with Denmark instituting the most extreme increase in normal 
retirement age, from age 65 in 2019 to a projected age 74 in 2070 (see Figure 
3-5). Italy, the Netherlands, and Estonia have enacted a future retirement age of 
70 or older, with few workers expected to have a future retirement age below 
65 (OECD, 2020). Between 2017 and 2019 in OECD countries, most pension 
reforms loosened age requirements for eligibility, increased benefits (including 
safety net pensions aimed at preventing poverty among older people), expanded 
coverage, or encouraged private savings (OECD, 2020).

Raising the pension eligibility age increases labor force participation among 
older people, but likely at a cost to vulnerable older adults. France increased 
its retirement age, for example, but experienced high rates of unemployment 
for people who were between the old and new retirement ages, likely because 
the government had increased labor supply while doing nothing to stimulate 
demand for that increased supply (Guillemard, 2016). Another analysis found 
that changing the normal retirement age from 65 to 67 netted only an additional 

3 Presented by Haig Nalbantian, a speaker at the conference that is the subject of the report, who is 
a senior partner and the cofounder of the Workforce Sciences Institute at Mercer.
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0.6 years of work, and that individuals with low education levels and blue collar 
jobs suffered under the changes because of the challenge of getting a job at older 
ages (Etgeton, 2018). 

Given concerns about pension eligibility resulting in more income inequality, 
countries have initiated alternative approaches to increasing labor force partici-
pation rates and reaping the associated GDP boost through incentives. Between 
2017 and 2019, OECD countries implemented the following policies to create 
incentives to continue to work, instead of punishing those who do not remain in 
the workforce:

•	 increasing earnings exemptions (Canada);
•	 paying a lump sum to people who work more than a specified number 

of hours after reaching retirement age (Denmark);
•	 abolishing the maximum limit of pension accrual years (Belgium); and 
•	 instituting age-targeted tax credits for people over age 65 who continue 

working (Sweden) (Laun, 2017; OECD, 2020).

The Future of Work and Retirement for Older People

Some have called for an end to retirement as an either/or state. Even now, 
people want a “glide path” into retirement whereby they can reduce hours, have 
more time off, and possibly change roles instead of abruptly leaving the work-
force. Emerging patterns among current older workers provide insight into what 
will keep future people in the workforce. For example, older Americans have 
specific preferences about working past retirement, such as setting their work 
schedule, limiting their physical activity, having paid time off, and working 
alone. Figure 3-6 compares the preferences of four age groups in the United 
States—25–34, 35–49, 50–61, and 62+—with respect to their willingness to 
pay for job amenities in proportion to their wages. In all but two instances, the 
value assigned to job amenities was higher among older compared with younger 
people. The exceptions were “training opportunities” and “frequent opportuni-
ties to serve,” also described as opportunities for meaningful work. Lower rates 
of training and fewer opportunities to serve that are observed may reflect older 
workers’ preferences (Maestas and Jetsupphasuk, 2019; Maestas et al., 2018). 

While these findings likely apply in other high-income countries, they may 
be less relevant in low- and middle-income countries, where more older workers 
are driven by need, not preferences. However, older workers in low- and mid-
dle-income countries may benefit from changes in job characteristics that are 
more favorable for older workers. For example, automation is replacing more 
physically demanding jobs in Thailand, and this shift is allowing older workers to 
remain in the workforce for as long as they choose (Moroz et al., 2021). Employ-
ers also can create more supportive environments for older workers relative to 
current workplaces by, for example, allowing flexible work schedules; providing 
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part-time work; and funding job retraining for people whose jobs involve manual 
labor that they are no longer able to perform, allowing them to transition to more 
appropriate roles. 

In some instances, especially in the United States, hiring older workers can 
be more costly than hiring younger workers. In the United States, for example, 
employers pay more for health insurance for older workers than for younger 
workers. When considering options for increasing labor force participation, gov-
ernments may wish to focus on laws and regulations that create disincentives for 
hiring older workers.

Workers in the Informal Economy

The percentage of the workforce participating in the formal economy varies 
among global regions. In contrast with work in the informal economy, employment 
in the formal economy is characterized by employment agreements, scheduled 
hours, consistent and scheduled pay, and participation in private and government 
pensions. Much of the caregiving and domestic workforce, overwhelmingly fe-
male, works in the informal economy. In addition, the world in general has seen 
the rise of new forms of work other than full-time work with benefits, including 
work arrangements and short-term contracts without guaranteed hours, sometimes 
described as the gig economy. Among OECD countries, informal and new forms 
of work account for a third of employment (OECD, 2020). In comparison, 70 

FIGURE 3-6 Estimates of willingness to pay for job amenities by age group, expressed 
in proportion to respondent wage.
SOURCE: Maestas et al., 2018.
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percent of employment in emerging markets and developing economies is in the 
informal sector, with self-employment accounting for different proportions of the 
informal workforce in different regions (Ohnsorge and Yu, 2021).

Employment in the formal economy comes with legal protections and min-
imum standards for financial stability. The informal economy and new forms of 
work are typically flexible but come without protections such as from dangerous 
working conditions, unpredictable income, low earnings, and limited access to 
health care and pensions (OECD, 2020). In the United States, where employers 
provide a majority of health insurance coverage, workers outside of the formal 
economy often lack access to affordable health insurance. Worldwide, workers 
in the informal economy and new forms of work are vulnerable to income dis-
ruption and job loss and may lack access to a financial safety net and pensions 
(Ohnsorge and Yu, 2021).

From the government perspective, both informal and new forms of work 
present challenges. According to a World Bank report, “a large informal sector 
weakens policy effectiveness and the government’s ability to generate fiscal 
revenues” (Ohnsorge and Yu, 2021, p. 16). Governments that lack resources 
have a limited ability to shrink the informal sector by providing social protection 
programs and public services (Ohnsorge and Yu, 2021; Schneider et al., 2010). 
This, in turn, limits governmental engagement by private-sector companies and 
workers and increases the size of the informal sector (Loayza, 2018; Ohnsorge 
and Yu, 2021; Perry et al., 2007). 

The COVID-19 pandemic has been devastating to vulnerable populations 
around the world, and informal-sector workers are no exception. According to 
the World Bank, during the pandemic, workers in the informal sector were more 
likely than those in the formal sector to lose jobs, suffer income losses, live in 
areas with poor access to public health interventions and sanitation, and lack 
access to social safety nets (Ohnsorge and Yu, 2021). 

Governments can implement policies to promote the transfer of the informal 
sector’s resources to the formal sector and to provide better public services and 
social safety nets for workers in the informal sector, especially during and in 
the aftermath of the pandemic (Ohnsorge and Yu, 2021). Doing so can reduce 
inequities between workers in the formal and informal sectors. Establishing le-
gal rights for the working poor, including improved access to the justice system 
and property, business, and labor rights, has the potential to help workers in the 
informal sector by providing improved working conditions and the right to seek 
payment if it is wrongfully withheld (Dasgupta, 2016). Finally, governments 
and corporations can set targets for hiring people into the formal economy by 
providing on-the-job training, given that many workers in the informal economy 
lack education and training (Dasgupta, 2016). Implementing policies to protect 
workers in the informal sector in the near term is important in light of forecasts 
of a postpandemic decrease in physical capital, “erosion of the human capital 
of the unemployed,” and weakened global trade (Ohnsorge and Yu, 2021, p. 5).
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Finding 3-2: If older people were to stay in the labor force longer in 
high-income countries, it would increase the gross domestic product, 
government capital, and personal capital.

Finding 3-3: Evidence suggests that older adults who work do not take 
away jobs from younger workers.

Finding 3-4: Workers in the informal economy are at significant risk of 
financial instability.

Conclusion 3-1: Raising the pension eligibility age increases the length 
of time people stay in the workforce, but without safety nets for people 
who cannot find jobs or are unable to work, the policy penalizes people 
with limited resources. 

Conclusion 3-2: Raising the pension eligibility age increases workforce 
participation by older workers, but doing so to improve health is not 
justified by the evidence, and it may increase inequality. 

Conclusion 3-3: Maintaining economic equilibrium as the population 
ages will require increased workforce participation by older people. 

Conclusion 3-4: Incentives to recruit and retain older workers will be 
an integral part of increasing workforce participation by older people.

Conclusion 3-5: Governments can increase voluntary workforce par-
ticipation among older workers by creating incentives to work and 
removing barriers to work.

Recommendation 3-1: Governments, in collaboration with the business 
sector, should design work environments and develop new policies that 
enable and encourage older adults to remain in the workforce longer by
a.	 providing legal protections and workplace policies to ensure worker 

health and safety and income protection (including during periods 
of disability) across the life course;

b.	 developing innovative solutions for extending legal and income pro-
tection to workers participating in alternative models of work (e.g., 
gig economy, informal sector);

c.	 increasing opportunities for part-time work and flexible schedules; 
and

d.	 promoting intergenerational national and community service and 
encore careers.
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KEY TARGET: VOLUNTEERING

Older adults have more prosocial tendencies than younger people (see 
Chapter 4). Generativity, the act of contributing to nonfamily members of 
younger generations, is a manifestation of these prosocial behaviors. Gen-
erative acts among older adults include contributions through family roles, 
friendship, community activity, volunteering, and work. Prosocial behaviors 
that overlap with generative acts include volunteering formally or informally 
(Wenner and Randall, 2016). The emphasis of this section is on the role of 
formal volunteer structures for a future of healthy longevity. Although it is 
not the emphasis of this section, the commission also recognizes the impor-
tance of informal contributions older people make to family, friends, and 
community.

Benefits to Older Volunteers

Formal volunteering in later life supports healthy longevity, enhances an 
older person’s sense of meaning and purpose, and provides financial and social 
value to society (Carr et al., 2018). Studies have shown positive effects of volun-
teering on mortality risk (Harris and Thoresen, 2005), cognitive function (Guiney 
and Machado, 2018), depression (Li and Ferraro, 2005), physical function, pos-
itive affect, and happiness (Anderson et al., 2014). “Practices of contributing, 
giving, and passing on have an important role in the self-identification of older 
people as contributing citizens, as individuals with self-worth, significance, and 
meaning” means that volunteering meets “basic psychological needs of self-es-
teem, socialization, life satisfaction, and contribution to others” (Stephens et al., 
2015, p. 24).

Impacts of volunteering vary among subpopulations, and some findings in 
this regard are perplexing. One study found that volunteering reduced mortal-
ity risk in healthy older people but not those in fair health or with functional 
limitations. Another study found an association between volunteering more 
than 800 hours a year and worse negative affect among people without a part-
ner and with a moderate level of education. In many cases, those people who 
are highly vulnerable benefit the most, with the strongest associations being 
found between

•	 higher level of happiness and those of lower socioeconomic status;
•	 positive affect and resilience and having more chronic conditions;
•	 reduced depression and older people with dual sensory loss;
•	 reduced mortality and nondrivers, especially in rural areas; and
•	 reduced mortality and older adults with low social interaction (Anderson 

et al., 2014). 
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Who Volunteers?

Compared with older people who do not volunteer, older volunteers are, on 
average, healthier, wealthier, younger, and more educated (Anderson et al., 2014). 
Volunteering is more prevalent among people who attend religious services rel-
ative to those who do not, with differences among religions and denominations. 
Many groups of older people face barriers to volunteering, and often those 
who face the most barriers would benefit most from volunteering. There is also 
tremendous variation in rates of volunteerism among countries, with a 10-fold 
variation in rates across Europe. The wealthiest countries have the highest rates 
of volunteering (Southby et al., 2019). 

For older people, barriers to volunteering include “poor health and physical 
functioning, poverty, stigma, lack of skills, poor transport, time constraints, in-
adequate volunteer management, and other caring responsibilities” (Southby et 
al., 2019, p. 911). Volunteering also consumes resources, so people with fewer 
resources may lack the opportunity to benefit from volunteer opportunities or be 
limited to specific volunteer roles or organizations. Older people, among other 
subgroups, report that they do not feel welcome in some volunteer programs 
(Southby et al., 2019).

The combination of barriers driving lost opportunities for improved health 
creates concerns about volunteerism and equity that need to be addressed if com-
munities or countries choose to promote volunteerism. One publication makes the 
case that online volunteering shows promise for enabling volunteerism among 
people with mobility challenges and others who cannot participate in person, and 
may reduce ethnic and racial discrimination encountered by members of some 
groups (Seddighi and Salmani, 2018).

Societal Benefits

Programs using older volunteers can have significant societal value beyond 
their impacts on the volunteers. Experience Corps is the first evidence-based 
model for senior volunteering designed for both societal impact and health pro-
motion and improved well-being for the older volunteers. The program involves 
placing a minimal number of older volunteers in schools and training them in 
teams to enable a team dynamic to thrive. This evidence-based senior volunteer 
program was designed to create multiple positive outcomes for

•	 children’s academic success in public elementary schools;
•	 older volunteers’ health, function and well-being, and ability to meet 

generative goals; 
•	 teachers’ and schools’ success in educating and in improving the social 

climate; and 
•	 communities’ social cohesion.
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The program’s creators wanted to show that volunteer programs could pro-
vide meaningful and high-impact roles for older people by using their assets 
effectively and meaningfully and bring generative fulfillment by supporting the 
academic success of the next generation (Fried et al., 2004). 

Experience Corps was designed using public health science to amplify the 
physical, cognitive, and social activity and engagement of older adults within and 
beyond their existing roles. Intentionally placing older volunteers in a school and 
training them in teams created efficiencies within the schools and new vehicles 
for establishing social networks (Fried et al., 2004). Students’ behavior, school 
climate (Rebok et al., 2004), and teacher efficacy and satisfaction improved in 
Experience Corps schools (Martinez et al., 2010). One critical design element 
enabling participation by lower-income volunteers was a stipend that offset some 
costs of volunteering (Tan et al., 2010). Box 3-1 includes a description of a suc-
cessful volunteer program in South Africa.

The Value of Volunteering

A 2020 economic analysis of work, volunteering, caring for grandchildren, and 
support for non–household members in Europe and the United States quantified 
market and nonmarket contributions of people over age 50. The analysis showed 
that older adults contribute 29 percent (Europe) and 40 percent (United States) of 
GDP per capita through market and nonmarket activities (see Figure 3-7). For those 
over age 60 in Europe and the United States, the value of nonmarket contributions 
was estimated to be 50 percent and 84 percent, respectively, of the value of market 
contributions. It is important to note that the value of contributions measured in 
the study is less than the actual value contributed by older people because it does 
not include the value of household activities or care for disabled adults within the 
household, such as disabled adult children or spouses (Bloom et al., 2020).

BOX 3-1 
South African Peer Support Intervention

	 A program showed the impacts older volunteers had in a low-income area in 
Cape Town, South Africa. To address a lack of resources to support older people, 
a peer support intervention was implemented to determine whether a low-cost 
program that included visits to older people identified as lonely could impact their 
health and social outcomes. The simple telephone and home visits increased 
“self-reported well-being, emotional and informational support, social interaction, 
and physical activity”; improved mood scores; and reduced loneliness. 

SOURCES: Geffen et al., 2019; UN Women, 2021; UN Women et al., 2020.
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Levers for Action 

Volunteerism, along with other informal volunteer activities of older adults, 
can generate social capital, benefiting both the volunteer and the recipient of the 
volunteer services. The commission agreed that the evidence justifies government 
investments in shoring up and expanding existing volunteer programs. Some 
commissioners, but not all, went a step further in calling for major investments 
in national programs for older volunteers. 

FIGURE 3-7 Value of contributions by age group in the United States (top) and Europe 
(bottom). 
NOTE: Non-HH = non-household.
SOURCE: Bloom et al., 2020.
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Before scaling up volunteer programs, it will be necessary to overcome the 
many barriers that prevent older adults from volunteering. It is also important 
to ensure that the failure to volunteer does not stigmatize people who do not 
volunteer.

Finding 3-5: Evidence suggests that participating in formal volunteer 
programs improves health outcomes for older people. People on the 
receiving end of volunteer efforts also benefit.

Conclusion 3-6: To maximize the value of volunteer contributions 
to both older people and society, existing government and private- 
sector structures need to encourage the involvement of older volunteers; 
formal programs need to provide meaning and purpose for volunteers, 
along with financial support to offset costs they may incur; and gov-
ernments at all levels need to create or shore up existing volunteer 
programs for older people.

Research Questions

Research in the following areas is needed across all countries and all ages 
to better understand and promote volunteering. Data to support this research 
would be best gathered by collaborations between researchers and volunteer 
organizations:

•	 how to measure the impact of global volunteer inputs, and
•	 time-use and other surveys of volunteers.

KEY TARGET: LIFELONG EDUCATION AND RETRAINING

This report envisions a future in which the 20th-century model of remain-
ing in one career for most of one’s adult life is rare. Instead, the commission 
envisions multiple careers across a person’s working life. To make this vision a 
reality, education and retraining will be critical. 

Education during early childhood and young adulthood influences health 
and functioning across the life course. The relationships are strong, even if the 
mechanisms are still being disentangled. Evidence suggests two main influences 
of education on health. First, education itself—independent of work and labor 
force participation—has a beneficial impact on late-life healthy longevity. Sec-
ond, education puts people on a social and career trajectory leading to occupa-
tional gains and more labor force participation. Postsecondary education also 
influences health into older ages (Böheim et al., 2021). Notably, historic declines 
in the incidence of dementia have been linked to increased educational attainment 
(Valenzuela and Sachdev, 2006).
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Literacy and Numeracy

Literacy and numeracy are foundational to work, financial literacy, health 
literacy, and even community and social engagement. Literacy is defined as 
“understanding, evaluating, using and engaging with written text to participate 
in society, to achieve one’s goals and to develop one’s knowledge and potential” 
(OECD, 2012, p. 20). Numeracy is “the ability to access, use, interpret, and 
communicate mathematical information and ideas, to engage in and manage 
mathematical demands of a range of situations in adult life” (OECD, 2012, p. 34). 
The good news is that global literacy rates have climbed steadily for the past 50 
years, especially among women (Roser and Ortiz-Ospina, 2018). The bad news is 
that today, women over age 65 have the lowest literacy rate, 73 percent, compared 
with people aged 15–24, whose literacy rate is 91 percent (UNESCO Institute for 
Statistics, 2017). Among 23 countries included in the Program for the Interna-
tional Assessment of Adult Competencies, 19 percent of people have a very low 
numeracy level4 (14 percent) or lack numeracy (5 percent) (Rampey et al., 2016). 

The global challenge of low literacy impacts older people’s ability to partici-
pate in the workforce, volunteer programs, and even family caregiving. An expert 
in sub-Saharan Africa, for example, described the phenomenon of some older 
people raising grandchildren who had a limited ability to help their grandchildren 
with their homework because they had lower literacy than younger people.5 Older 
adult literacy is heavily oriented to health. A United Nations Educational, Scien-
tific and Cultural Organization (UNESCO) report states that a focus on promoting 
youth literacy, versus adult literacy, is appropriate because most improvement in 
literacy occurs at a young age, and studies suggest that adult literacy programs 
do not show large effects on national literacy rates (UNESCO Institute for Statis-
tics, 2017). In contrast, the commission emphasizes the need to develop literacy 
and numeracy across the life course to enable participation in society, the labor 
force, and health care. Attention to literacy across the life course will help ensure 
that older people of the future have higher rates of literacy and numeracy than 
is currently the case.

Completion of Secondary Education 

The commission identified completion of secondary education as a target that 
sets the stage for a life of literacy and workforce entry across countries of all in-
comes, based on the evidence that more and high-quality education is associated 

4 “Tasks at this level require the respondent to carry out basic mathematical processes in common, 
concrete contexts where the mathematical content is explicit with little text and minimal distractors. 
Tasks usually require one-step or simple processes involving counting, sorting, performing basic 
arithmetic operations, understanding simple percents such as 50 percent, and locating and identifying 
elements of simple or common graphical or spatial representations” (Rampey et al., 2016). 

5 Personal communication, Roseline Kihumba, HelpAge International, August 9, 2021.
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with increased productivity and earnings. In low- and middle-income countries 
where informal economies dominate, completing secondary education improves 
a person’s chances of working in the formal economy (Sheehan et al., 2017). 

Postsecondary and Lifelong Training and Education

Two recent publications emphasize the importance of adult education and re-
training to the longer work lives that will come with healthy longevity (Gratton and 
Scott, 2016; Stanford Center on Longevity, 2021). Given the recent rate of techno-
logical change, it is difficult to predict how education and training will be delivered 
30 years from now. The centrality of physical classrooms is already declining, 
with more students studying online. Yet, while postsecondary online education is 
growing, it has consistently been found to be less effective than in-person learning. 
In one recent study, for example, bachelor’s degree students in online programs in 
Columbia had worse academic results compared with those who participated in 
person, although the results were less conclusive for shorter technical certificate 
programs (Cellini and Grueso, 2021). These findings suggest an opportunity to 
develop more effective approaches to distance education, such as virtual reality 
or augmented reality (Babich, 2019) or some other technology not yet developed.

Currently among age groups in OECD countries, the percentage of people 
enrolled in all forms of education drops steeply from ages 20–24 (41 percent), 
to 25–29 (16 percent), to 30–34 (8 percent), to 35–39 (5 percent), to 40–64 (2 
percent) (OECD, 2022). The percentage of people over age 65 enrolled in any 
form of education is so small it is not reported. In a future with multiple career 
transitions, the commission anticipates higher educational enrollment across the 
adult life course. 

The overwhelming majority of job training and retraining takes place in 
the workplace. A 2013 UNESCO report describes the value of learning through 
practice, including for older workers, who can use such learning to remain em-
ployable across their working life (Billett, 2013). In 2019, it was estimated that 
by 2021, 1.7 million more adults in the United States would need a postsecondary 
degree or certificate to meet market demands. Educational programs that accom-
modate the needs of and provide support for older students could help fill this 
gap (Cummins et al., 2019).

Technical Colleges, Community Colleges, and Global Counterparts

Community colleges and their global counterparts (e.g., colleges of contin-
ued education, polytechnic or technical colleges, and technical and continued 
education) are a common form of tertiary education globally. The U.S. commu-
nity college concept has been adopted across countries such as Brazil, Vietnam, 
and Qatar (Spangler and Tyler, 2011). Benefits of community colleges include 
a postsecondary curriculum; lower costs than universities; and accessibility for 
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different types of adult learners, including workplace learners and displaced 
workers (Raby et al., 2017). Community colleges are also more responsive than 
other forms of tertiary education to local community needs and more able to shift 
curriculum (Chase-Mayoral, 2017), but they are not limited to acting locally. 
More broadly, community colleges in low- and middle-income countries serve 
as a link between local communities and the global market as students receive 
developmental, general education that prepares them to transition to skilled em-
ployment or a higher university education. 

Conclusion 3-7: Education at all levels will be critical to healthy longev-
ity. To be effective, educational, upskilling, and retraining programs will 
need to include delivery through multiple modalities and pedagogical 
approaches that work for people of all ages, as well as expanded on-
the-job and vocational training.

Metrics and Research Questions

Given that structures to provide education and retraining across the life 
course are emerging, there are few metrics for such programs that would be of 
value, beyond a count of enrollment of people over age 25 in these programs, 
stratified by age in 10-year age bands and gender. To expand the availability of 
education and retraining options, research on the following questions is needed:

•	 What characteristics of education and retraining programs would be 
needed to recruit people over age 25 into postsecondary education? 

•	 Do those characteristics change within age bands across adulthood?

OPPORTUNITIES FOR THE ECONOMY TO 
SUPPORT HEALTHY LONGEVITY

Businesses can contribute to healthy longevity by retaining and hiring older 
workers, as described above. They can also contribute by creating products that 
support health, function, health care delivery, and much more. Coughlin, an 
expert in products for older adults, describes how “gerotechnology” focuses on 
health and other basic needs of older people because of the notion that “older 
adults are problems to be solved.” He counters that view with a simile: “Imagine 
if I gave business students a blank slate to imagine products for a different age 
group—teenagers, say—and the only products they could come up with were 
acne creams and crutches for when teens injure themselves performing ill-con-
sidered stunts.” He characterizes the current approach, which aligns with how 
businesses and MBA students think about older people, as a “colossal failure of 
imagination” (Coughlin, 2017, p. 67).
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Engineers working on products to support older people start first with the 
concept of radical empathy: it is necessary to understand what people want be-
fore one can begin to design products for them. As Coughlin emphasizes, older 
people do not want products that make them feel old. Thus, some of the most 
successful technologies for older people were not designed as technologies for 
older people. For example, Uber and Lyft have been adopted as transportation 
for some subsets of older adults (Mitra et al., 2019). Similarly, many caregivers 
and older adults are using voice-controlled intelligent personal assistants (e.g., 
Amazon Echo, Google Home). In a study of product reviews, researchers learned 
that older adults and caregivers use these devices for entertainment (e.g., “For 
two very senior citizens … we have really had fun with Echo. She tells us jokes, 
answers questions, plays music.”), companionship, home control, reminders, and 
emergency communication (O’Brien et al., 2020). A third example is the growing 
use of medical alert devices.

Within health care, there are many ways technology can support older peo-
ple, particularly in remaining independent. Devices already exist that can pas-
sively monitor heart rate and breathing, detect a fall and alert a family member 
or emergency services, monitor sleep for changes associated with such conditions 
as pneumonia, or identify neurodegenerative disorders based on gait patterns cap-
tured by a floor mat. Additional health-related technologies and pharmaceuticals 
are described in Chapter 6. There are a number of additional areas of potential 
for innovation in technology to support older people:

•	 Communications and human–machine interfaces will be transformed 
with clear applications for older people who have impairment of one or 
more sensory systems, but eventually with such broad applications as 
language processing and remote robotics.

•	 Consumer industries need to transform for a world with healthy longev-
ity, including food, fashion, appliances, and home furniture, by creating 
new innovations and businesses, challenging traditional players, and 
creating new scale players.

•	 The distinction between products that one wears and those one consumes 
will blur, bringing together technologies and scale players to interface 
into horizontals that do not exist, and eventually connecting with health 
and physiology/performance, blurring the distinction between consumer 
products and medical products. The development of direct-to-consumer 
digital health products is beneficial for people with health care needs 
who lack access to care because of financial, geographic, and other 
barriers (Cohen et al., 2020). It is important that products be properly 
regulated and labeled with descriptions that outline digital health facts, 
specifications for what the products measure, and how those measures 
can be used.
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Countries that can tap the potential in these areas will use consumer in-
sights to understand this new consumer cohort, devise financing and funding 
models, understand how to protect and use massive datasets to improve lives 
and be competitive leaders, be innovative in their regulatory environment, and 
ultimately learn to meet the needs of older consumers in a rapidly iterative way. 
Some emerging countries will progress ahead of high-income countries, just 
as Association of Southeast Asian Nations countries did three decades ago in 
consumer electronics and the automotive industry. Access to capital or a large 
installed capital base may no longer be an overwhelming competitive advantage. 
Governments that embrace the challenge of healthy longevity as an opportunity 
will likely reap the greatest longevity dividends.

Recommendation 3-2: Governments, employers, and educational insti-
tutions should prioritize investments in redesigning education systems to 
support lifelong learning and training. Governments should also invest 
in the science of learning and training for middle-aged and older adults. 
Specifically, employers, unions, and governments should support train-
ing pilots that allow middle-aged and older adults to retool for multiple 
careers and/or participate as volunteers across their life span through 
the development of such incentives as
a.	 grants or tax breaks for employers to promote retaining and up-

skilling of employees (e.g., apprenticeship programs, retraining of 
workers in physically demanding jobs to enable them to engage in 
new careers in less demanding jobs);

b.	 special grants to community colleges and universities for the de-
velopment of innovative models that target middle-aged and older 
students to support lifelong learning; and

c.	 grants to individuals for engaging in midcareer training.

METRICS AND RESEARCH QUESTIONS

Suggested metrics for evaluating progress on reaping the longevity dividend 
include

•	 older worker labor force participation rates,
•	 volunteer opportunities available for older adults, and 
•	 proportion of the population involved in volunteer activities.

Research questions include

•	 development of metrics for identifying any inequality resulting from 
changes to government policies;

•	 identification of effective programs for supporting working careers from 
age 50 onward, ensuring that longer working lives support, rather than 
detract from, good health;
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•	 the impacts of effective healthy longevity on labor force size and edu-
cational choices, and the fiscal implications of these impacts;

•	 mechanisms for how longer lives boost GDP;
•	 specific mechanisms responsible for the connections among work, re-

tirement, and cognition;
•	 the degree of older adults’ engagement in volunteering and the impacts 

of their volunteering, including monetary and nonmonetary value; and
•	 how to design volunteer roles for older adults that bring valued engage-

ment and societal benefit and improve health and well-being. 

CONCLUSION

Older people have intrinsic societal value regardless of their abilities to or 
choices in work, whether paid or unpaid. People continue to have meaningful 
roles in society as they age, so defining their engagement and contributions ac-
cording to their personal values and preferences alongside societal expectations 
is a game changer. 
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4

Social Infrastructure for 
Healthy Longevity

This chapter lays out key targets for achieving the social infrastructure goals 
for Vision 2050, outlined in Figure 4-1, along with recommendations and sup-
porting structures to assist in that process. The commission believes that building 
these important aspects of social infrastructure is critical to healthy longevity but 
must be carried out in conjunction with efforts in the other domains discussed 
in this report. 

For the purposes of this report, the commissioners build on the World Health 
Organization (WHO) definition of social determinants of health (SDOH) as 
conditions or circumstances in which people are born, grow, live, work, and 
age, all of which are shaped by social, economic, and political forces (WHO, 
2022b). Ideally, SDOH would directly enable healthy longevity, but national and 
global social, political, and economic conditions have instead hindered people’s 
ability to remain healthy as they age. These conditions include unjust economic 
structures, poorly designed policies and programs, harmful governing practices, 
unequal shares of social and economic resources, or a combination of all of these 
factors and more. Consequently, many activists and scholars argue that SDOH 
are more accurately framed as “social determinants of inequalities in health.” The 
distribution of resources and opportunities—for health care, education, a healthy 
living environment, and employment—is fundamental to healthy longevity and 
is directly impacted, either positively or negatively, by public policy. Hence, this 
chapter’s focus is on identifying SDOH policies that can drive health and health 
equity toward realizing the vision set forth in Chapter 2. 

This chapter also presents current evidence on key SDOH and their interac-
tions across individual and institutional levels, highlighting programs, structures, 
and policies that promote equitable outcomes in healthy longevity, along with 
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relevant case studies. Promising SDOH solutions, if brought to scale, can have 
far-reaching positive effects for societies worldwide and contribute to global 
healthy longevity. 

The remainder of this chapter describes the key targets that the commission 
selected based on their ability to catalyze change toward healthy longevity: cap-
italizing on the prosocial strengths of older people, combating ageism, fostering 
social inclusion, ensuring financial security in retirement, and achieving digital 
literacy. The discussion of these key targets draws on evidence and recommenda-
tions from international reports, highlighting alignment with related international 
frameworks. In addition to providing background information, the section on 

FIGURE 4-1 Social infrastructure for healthy longevity roadmap.
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each key target provides examples of case studies and interventions that show 
promise for moving toward healthy longevity. Finally, several sections conclude 
with levers for empowering change, including metrics for assessing the status of 
progress on the target and research questions to be addressed.

SOCIAL DETERMINANTS OF HEALTH

Understanding and addressing the various types of SDOH across the life 
course are important goals because experiences in early or young adult life can 
have long-term implications and determine whether people will age well or 
poorly and achieve their full potential. These determinants can arise at various 
points along the life course and may not be directly linked to health or to factors 
that can be influenced by a health system. The following are examples of SDOH 
that can affect health and equity (WHO, 2022b):

•	 “income and social protection;
•	 education;
•	 unemployment and job insecurity;
•	 working-life conditions;
•	 food insecurity;
•	 housing, basic amenities, and the environment;
•	 early-childhood development;
•	 social inclusion and nondiscrimination;
•	 structural conflict;
•	 access to affordable health services of decent quality”; and
•	 health, financial, and digital literacy.1

Researchers estimate that 10–20 percent of health outcomes are influenced 
by clinical care (Magnan, 2017), while the remaining 80–90 percent are in-
fluenced by SDOH and other related factors, such as health behaviors and the 
environment. Accordingly, addressing these factors is of critical importance to 
increasing the potential for global healthy longevity. 

This chapter addresses the key targets related to social infrastructure the 
commission believes are most integral to healthy longevity. Key targets include 
capitalizing on the prosocial strengths of older people, combating ageism, fos-
tering social inclusion, ensuring financial security, and improving digital literacy. 
Other SDOH are discussed in Chapters 3, 5, and 6. It is beyond the scope of this 
report to analyze the effects of all SDOH, so the commissioners prioritized the 
inclusion of those that are most important to tackle in the near term. 

1 Although health, financial, and digital literacy is not an official determinant listed by WHO, the 
commission asserts that it is a vital determinant of health equity. 
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Effects Across the Life Course

Healthy longevity can be achieved only by making changes across the life 
course. The commission emphasizes the numerous opportunities to improve 
healthy longevity among younger people, at a time when their actions, experi-
ences, and environmental exposures have a significant influence on their health 
trajectory across the life course. 

Although the key targets in this report are important for today’s older people 
and, in most cases, all people, other interventions targeting younger people will also 
be needed to improve healthy longevity for older people of the future. For example, 
high-quality “early-childhood development and education are key determinants 
of future health and well-being” (Paris, 2018, p. 16). The advantageous lifelong 
effects of a supportive and safe childhood and the beneficial role of socioemo-
tional competence in individual health and well-being influence future health. For 
example, a Jamaica-based study studied outcomes in children who were part of a 
program in which community health workers taught parenting skills and provided 
nutritional supplementation over a 2-year period (Gertler et al., 2014). The children 
who received the intervention realized 25 percent higher earnings 20 years later 
compared with the control group. Thus, early-childhood development sets the stage 
for lifelong thriving and is a cost-effective investment that countries can make to 
improve lifelong health and well-being. While it is beyond the scope of this report 
to discuss such interventions and their effects in detail, many reports, such as the 
WHO (2009) report Social Determinants of Health and Well-Being Among Young 
People, address the relationship between SDOH and younger people.

Poverty prevention, education, secure and safe housing, social support sys-
tems, and access to integrated health systems at all ages are also important for 
ensuring healthy longevity. Structural changes in social policies and practices 
can help to avoid negative impacts on health that stem from social and economic 
disadvantage. Public understanding that poor health outcomes and unhealthy 
aging are socially determined can empower people to demand change from their 
governments. Medicalizing these social determinants and needs and focusing on 
them at an individual level will improve health status only for those individuals 
at that particular point in time. To have a real effect on populations, investments 
must be made in the community, addressing social needs and risks at the system 
level, with downstream benefits for the entire community. For example, providing 
access to food for a patient who presents at a health clinic will help that person 
for a discrete period of time, whereas ensuring that there are markets in a neigh-
borhood without access to food can help the entire community. 

Making systemic investments is key to leveraging an unprecedented oppor-
tunity to improve health on a global scale through focused attention on the needs 
of disadvantaged populations. To represent the relationships between structural 
drivers and various SDOH and their combined impact on equity, the commission 
adapted Solar and Irwin’s (2010) conceptual framework (see Figure 4-2).
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Impacts of Poverty and Inequality on Life Expectancy

Recent research illustrates the critical importance of certain social determi-
nants for achieving healthy longevity. Life expectancy follows a social gradient, 
whereby the more deprived an area, the shorter the life expectancy of its popula-
tion (Marmot, 2020). “Neighborhood deprivation, measured as the proportion of 
residents with low income, low education, and being unemployed,” is one indica-
tion of concentrated inequalities (Bender et al., 2015, p. 2). Researchers studied 
the effects of neighborhood characteristics in the United States on six common 
chronic conditions—hypertension, heart problems, stroke, diabetes, cancer, and 
arthritis. They found that “women living in disadvantaged neighborhoods were 
more likely than other women to develop heart disease, even after controlling for 
individual characteristics and aspects of the physical environment (e.g., population 
density, pollution, walkability)” (Freedman et al., 2011, p. 83). As inequality has 
persisted, this social gradient has become steeper, and disparities in life expec-
tancy have increased. This is the case in all countries, regardless of income level. 
For example, a recent review examined life expectancy disparities across regions 
in England. The study found that for both men and women, life expectancy was 
lower in the most deprived areas and higher in the least deprived areas. The re-
searchers surmise that “social and economic conditions have undermined health” 
(Marmot, 2020, p. 10) such that “people living in more deprived areas spend more 
of their shorter lives in ill health relative to those in less deprived areas” (p. 3).

The United States also has geographic disparities in life expectancy among 
counties that have increased over the past 35 years (Chetty et al., 2016). Socio-

FIGURE 4-2 Conceptual framework for structural and social determinants of health.
SOURCE: Adapted from A conceptual framework for action on the social determinants 
of health, Solar and Irwin, 2010. 
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economic, race, and ethnicity factors alone now explain 60 percent of U.S. life 
expectancy (Dwyer-Lindgren et al., 2017). Improvements in life expectancy at 
age 50 in majority Black counties lag nearly 30 years behind counties where 
fewer than 5 percent of residents are Black (Tan, 2020). “The US reduction 
in 2020 life expectancy is projected to exceed that of most other high-income 
countries, indicating that the United States—which already had a life expectancy 
below that of all other high-income developed nations prior to the pandemic—
will see its life expectancy fall even farther behind its peers” (Andrasfay and 
Goldman, 2021, p. 3). Given the numerous disparities in health and wealth, it is 
not surprising that declines in life expectancy in the United States are not evenly 
distributed. Andrasfay and Goldman (2021) estimate that, among Black and 
Latinx populations, the pandemic will result in life expectancy reductions three 
to four times greater than reductions among White populations. “[T]he dispro-
portionate burden of death in Black and Latino populations reflect the underlying 
social disparities that have been documented for decades and amplified during 
the current pandemic,” demonstrating that social factors are at the root of gross 
inequalities in health outcomes (Andrasfay and Goldman, 2021, p. 4).

In all countries around the world, growing levels of inequality—measured 
as the difference between a country’s gross domestic product (GDP) and the 
distribution of wealth (i.e., the net worth of a person) or income (i.e., the amount 
of money a person receives on a regular basis) within its population—threaten 
the achievement of equitable healthy longevity. In 2020, the United Nations’ 
(UN’s) World Social Report showed increasing income inequality for more than 
70 percent of the global population, which hampers economic development in a 
country (UN, 2020b). Additionally, in 2021, the World Economic Forum noted 
that, although income inequality among countries has decreased over the past 
decades, the income inequality within countries has actually increased (Myers, 
2021). Gaps in wealth inequality are even higher. 

“While in general a country’s life expectancy increases with national in-
come, some countries … achiev[e] higher or lower life expectancy than would 
be predicted by their per capita income” (Freeman et al., 2020, p. 1). An analysis 
of Brazil, Ethiopia, and the United States found that Ethiopia had 3 more years 
of life expectancy than anticipated based on its GDP per capita, and Brazil had 
2 more years (Freeman et al., 2020). The researchers attributed the extra 3 years 
of life expectancy in Ethiopia to “community-based health strategies, improving 
access to safe water, female education and gender empowerment, and the rise of 
civil society organisations” (Freeman et al., 2020, p. 1). Conversely, life expec-
tancy in the United States was 2.9 years lower than expected, based on GDP per 
capita, demonstrating that a country’s national income alone does not dictate life 
expectancy. Countries can take steps to address identified factors to reduce levels 
of inequality among residents.
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Alignment with the Sustainable Development Goals

Substantial crossover exists between the social and physical environment en-
ablers of healthy longevity and the UN Sustainable Development Goals (SDGs) 
(outlined in Chapter 2). Countries that strengthen institutional structures to im-
prove healthy longevity will also make progress toward attaining the SDGs. 
Globally, realizing healthy longevity will require progress on the SDGs of elim-
inating poverty in older age (SDG 1), ensuring gender equality across the life 
course (SDG 5), promoting decent work for people of all ages (SDG 8), reducing 
inequalities and ending discrimination in later life (SDG 10), and building inclu-
sive and accessible communities (SDG 11). 

“While action on SDGs is likely to affect health and health equity either di-
rectly or indirectly, the effects on inequalities in SDOH will need to be assessed 
and monitored” (Marmot and Bell, 2018, p. 6). To this end, the implementation of 
actions to attain the SDGs will need to cut across traditional silos, with attention 
paid to how action on one goal can impact goals in other areas so governments 
and other stakeholders can maximize cobenefits. Thus, to collectively accelerate 
progress toward the SDGs, it will be important to find ways to work across sec-
tors and ensure that action in one sector does not adversely affect others. 

Finding 4-1: The social determinants of health have enormous conse-
quences that can influence people’s ability to achieve healthy longevity. 

Conclusion 4-1: In designing and implementing policies to promote 
healthy longevity, it will be essential to acknowledge the cumulative ef-
fects of social determinants of health across the life course. With equity 
at the core of these policies, governments can address the historical and 
structural inequalities that have translated into a poor baseline of health 
for some populations as they enter the second half of life.

THE SOCIAL CAPITAL OF OLDER ADULTS 

Beyond SDOH, social connections are important drivers of health and 
well-being. The importance of social engagement to healthy longevity at both 
the individual and societal levels cannot be overstated. Figure 1-4 in Chapter 1 
outlines the key enablers and disruptors of healthy longevity, and illustrates how 
social engagement can work with other enablers to influence a person’s health 
trajectory. People grow old within social networks of family members, friends, 
and others with a set of assumptions, expectations, and beliefs that shape their 
experience of aging. Societal perceptions of what it means to have a fulfilled, suc-
cessful, or dignified life are diverse, and they change over time, but in all cultures, 
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social contexts, and countries, community institutions have a role in providing 
meaningful opportunities in which older adults can participate. 

Social capital has been defined as “the connections among individuals, so-
cial networks and the norms of reciprocity and trustworthiness that arise from 
them” (Putnam, 2000, p. 19). The more recent literature suggests a new definition 
of social cohesion as “the ongoing process of developing well-being, sense of 
belonging, and voluntary social participation of the members of society, while 
developing communities that tolerate and promote a multiplicity of values and 
cultures, and granting at the same time equal rights and opportunities in society” 
(Fonseca et al., 2019, p. 246). The absence or decline of social cohesion can also 
be thought of as social erosion, with fewer citizens believing they are part of a 
moral community and having trust in one another (Larsen, 2014). 

While a strong fabric of social cohesion provides many benefits to a com-
munity, one positive consequence is increased capacity for collective efficacy, 
with such outcomes as less conflict and violence in the community and increased 
formation of self-help enterprises, and a virtuous cycle from these benefits to 
improved bridging and bonding social capital. Social capital in communities has 
been found to have a “buffering” effect that counters the more adverse factors. 
For example, one study found that Hispanics and foreign-born citizens in the 
United States have a longer life expectancy than native-born non-Hispanics, 
which the authors attribute to strong social connections despite lower income 
levels (Singer et al., 2017). Social capital has also been noted as a key factor in re-
silience to and recovery from disasters. Following the Nepal earthquake in 2015, 
for example, researchers found that “high levels of bonding and bridging capital 
among residents reduced barriers to collective action” and assisted in rescue and 
recovery efforts (Panday et al., 2021). In the context of aging populations, the 
development of these connections across generations can be described as inter-
generational cohesion, which can also have numerous advantages for families and 
societies. The United Nations recognizes intergenerational cohesion as essential 
to healthy societies (Butts et al., 2012). 

Older adults have the capability to play a significant role in improving social 
cohesion both within and across generations, as well as increasing social capital, 
although opportunities to benefit from this capability have thus far been largely 
untapped. In the commission’s vision for healthy longevity (see Chapter 2), 
maintaining health into the second half of life will enable older people to remain 
engaged in their communities. With the right structures, older people could bring 
decades of accumulated knowledge and experience to the community and help 
younger people achieve success as they enter the workforce. Older people also 
provide care for grandchildren. The positive dimensions of aging and correspond-
ing benefits to society can create social and human capital that can help address 
unmet needs and increase societal well-being (Fried, 2016). Social capital can be 
strategically and intentionally built, for example, by helping people who want to 
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work at later ages remain in the workforce and creating volunteer opportunities, 
as described in Chapter 3.

KEY TARGET: PROSOCIAL STRENGTHS OF OLDER PEOPLE

Being embedded in a larger social group holds powerful evolutionary advan-
tages because humans are social beings. However, the nature of social networks 
changes with age. Abundant evidence demonstrates positive developmental 
trends in social and emotional functioning as people age, including evidence that 
older people are more prosocial than younger people. Prosocial behaviors are 
actions that benefit others (Cutler et al., 2021).

Quality relationships with families, kinship and friendship networks, and 
community ties, as well as the impact of social ties on health, remain important to 
well-being throughout the life course (Umberson et al., 2010). Evidence suggests 
that social networks narrow as people age (Lang and Carstensen, 2002). How-
ever, longitudinal findings suggest that the narrowing of social networks begins 
long before old age, which means it is not attributable to causes specific to aging 
(English and Carstensen, 2014). On the contrary, networks narrow selectively, 
such that people retain emotionally close social partners while eliminating more 
peripheral ones. 

The current literature on social and emotional aging documents numerous 
positive trends in socioemotional functioning that contrast with stereotypes. 
Older people are more emotionally stable than their younger counterparts and 
often enjoy more positive emotional functioning in daily life (Carstensen and Chi, 
2021; Carstensen et al., 2011). Notably, these emotional advantages were evident 
even during the COVID-19 pandemic, and studies validating this advantage of 
age during the pandemic have been replicated in scores of countries (Sun and 
Sauter, 2021). While aging is often associated with declines in cognitive function, 
a recent study found that social cognitive abilities and prosocial learning were 
more pronounced in older adults compared to those under age 36 (Cutler et al., 
2021). Lack of concern for others was also found to be lower among older adults. 
Compared with younger and middle-aged people, moreover, older people expe-
rience fewer negative emotions in everyday life (Carstensen et al., 2011). They 
also express more gratitude, which in turn has been positively associated with 
physical and mental health (Emmons et al., 2003; Kubzansky et al., 2018). This 
evidence should inspire those in power to aim beyond simply addressing prob-
lems of vulnerable older people to work to build systems that leverage the social 
capital that increasing numbers of older and healthier people will bring to society. 

Prevalent stereotypes of older people as regularly frail, burdensome, and 
dependent limit society’s ability to appreciate and capitalize on their potential 
human and social resources, which in turn undermines intergenerational co-
hesion and solidarity and threatens the achievement of inclusive, just societies 
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(WHO, 2020). Efforts to foster social connections and build cohesion start in 
local communities, where informal caring for family members, neighbors, and 
acquaintances is the norm. 

Finding 4-2: Advancing age is associated with increased motivation to 
contribute to other people, younger generations, society, and the greater 
good. In addition, older people’s experience, knowledge, and emotional 
stability hold the potential to build the social and human capital needed 
to create and perpetuate healthy longevity. 

Conclusion 4-2: Societies with healthy longevity can capitalize on the 
emotional stability and prosocial strengths of older people by enabling 
them in their existing roles and emerging new roles.

KEY TARGET: AGEISM AND AGE DISCRIMINATION

One of the most significant barriers to achieving healthy longevity is age-
ism. Ageism encompasses systemic stereotypes and prejudice, whether directed 
toward others or oneself—even many older people believe age-based stereotypes. 
Ageism can occur at the interpersonal level, between individuals; at the social 
level; or at the structural or institutional level (Marques et al., 2020). Because 
every person who lives to an advanced age will experience ageism, its scope and 
breadth are massive. In the European Social Survey, age discrimination was the 
most frequently reported form of discrimination for every age group. Among 
European countries, reports of unfair treatment of older people ranged from 
17 percent (in Portugal and Cyprus) to 54 percent (in the Czech Republic), with 
an average of 35 percent (Ayalon, 2014). The COVID-19 pandemic has made 
ageist attitudes even more entrenched (see Appendix B). Structural ageism can 
also be found across sectors, including entertainment, marketing, social media, 
the workplace, and health care (Levy, 2022). Yet despite the scale of its negative 
impacts on older people and societies, “ageism remains a neglected global health 
issue” (Officer et al., 2020, p. 1).

Ageism is grounded in the belief that older people are fundamentally differ-
ent from younger people. However, the old and the young actually have much 
in common; they work in the same jobs, maintain households, and participate in 
society. Media and advertising characterizations reinforce negative attitudes and 
biases toward older people. A 2019 AARP study found that adults over age 50 
“represent only 15 percent of adults in online media images, and are seven times 
more likely to be portrayed negatively,” relative to younger adults (Dychtwald, 
2021). Commonly held ageist attitudes are embodied in laws, policies, and insti-
tutions—particularly those related to health, social, and legal systems. When left 
unchecked, they can impede progress toward healthy longevity.
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Older people experience the deleterious effects of ageism most directly. Once 
they are perceived as an “older adult,” they are exposed to external stereotyping 
and discrimination, as well as internalized ageist attitudes that are unconscious 
self-stereotypes. Worse health outcomes are seen among those exposed to ageism, 
including weaker and more negative social expectations of older generations, and 
internalization of ageist attitudes is “significantly associated with poorer physi-
cal and mental health in older adults” (Officer et al., 2020, p. 2). Accumulating 
evidence is also linking structural ageism to adverse health outcomes. According 
to a systematic review, 85 percent of 149 studies found that clinicians were less 
likely to offer treatments to older versus younger patients even if those treatments 
offered equal benefit regardless of age (Chang et al., 2020). At the same time, 
however, young people are not immune from discrimination. While more data 
are needed, attitudes toward younger people in Europe are more negative than 
attitudes toward older people (WHO, 2021a). Younger people are more likely 
than those in other age groups to report that they have been the victim of age-
based discrimination. As evidence on cumulative exposures across the life course 
continues to demonstrate the importance of discrimination, it becomes clear that 
this is an area in need of greater attention.

In addition to its enormous burden in the area of health and well-being, 
ageism has substantial economic impact, costing countries billions of dollars 
annually (WHO, 2021a). One study found that negative age stereotypes, negative 
self-perceptions, and age discrimination in the United States led to estimated 
annual costs of USD63 billion for the top eight most expensive health condi-
tions, and in Australia, estimates suggest the national economy would realize an 
additional AUD48 billion annually if 5 percent more people aged 55 or older were 
employed (WHO, 2021a). As discussed in Chapter 3, ageism is also a factor in 
decreased labor force participation among older people. 

Compounded Discrimination

Ageism can interact with other forms of bias and exacerbate or compound 
the disadvantages they cause, greatly affecting an individual’s health and well-be-
ing (WHO, 2021a). A growing number of studies have explored the intersections 
between ageism and different forms of discrimination, including racism, sexism, 
ableism,2 heterosexism, classism, xenophobia, and others. Ageism and ableism, 
and ageism and sexism are two examples of multiple, compound, and intersec-
tional discrimination that are especially pervasive.

Women constitute the majority of the older population around the world, but 
they often remain invisible to policy makers. Yet, they face unique ageism chal-
lenges that need to be accounted for in the global response to aging. In countries 

2 Ableism is discrimination or prejudice against people with disabilities.
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at all income levels, lifetimes of marginalization and discrimination, including 
unequal and inadequate access to education and jobs, compound the effects of 
ageism for women. 

Women are more likely than men to engage in informal sectors of the econ-
omy and to perform unpaid work, such as caring for children and family mem-
bers with disabilities and performing household work. Older African women, for 
example, contribute substantial amounts of unpaid domestic and care work, and 
often perform this type of work for longer relative to women in other regions/
countries (He et al., 2020). In Latin America, for example,

[t]he overload of unpaid care work and the time-poverty that women face 
prevent equality of opportunity, rights, and outcome relative to men regarding 
participation in the labour market, but also social and political participation, 
and in the enjoyment of free time. Ultimately, the overload of this type of work 
on women limits their opportunities and stands in the way of their economic 
empowerment and also in the way of the possibility to enjoy their rights on an 
equal footing with men. (UN, 2020a, p. 7)

Although many older women contribute substantially to national economies, 
their lower rate of participation in the paid workforce across adulthood has cu-
mulative negative consequences, including greater risk of poverty due to limited 
access to or low pensions (Bonnet et al., 2019). The caregiving burden often 
borne by women is exacerbated in such crisis situations as war, famine, forced 
migration, and epidemics or pandemics. Older women are negatively affected in 
these situations if they are not economically empowered because they rely heav-
ily on the support of younger adults. To combat inequality, it will be essential to 
address the root causes and intersection of such prejudices as ageism and sexism. 
An example from Lebanon focuses on the engagement and empowerment of 
older women (see Box 4-1). 

BOX 4-1 
Providing a Platform for Older Women to Voice Concerns

	 Following the Beirut port explosion, large numbers of older women who lived 
alone in affected areas were unable to leave their homes and had difficulty access-
ing assistance. As a high-risk group, older women especially become increasingly 
vulnerable to neglect, isolation, poverty, and food insecurity and required tailored 
assistance to meet their needs. In 2021, the United Nations and Women’s Peace 
and Humanitarian Fund launched a fund to support women’s rights organizations 
in Lebanon, with the goal of enhancing women’s participation in the Beirut port 
explosion response and recovery process. 

continued
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BOX 4-1 Continued

	 Six grassroots organizations uplifted women’s voices by providing a platform for 
them to express their concerns, to be included in the decision-making processes, 
and to contribute to the establishment of national recovery plans that would be 
inclusive of all marginalized groups. Madaniyat, a Lebanese nongovernmental 
organization that works to create a more inclusive political system in Lebanon, 
also addressed the current marginalization of women, especially older women, 
with respect to participation in humanitarian efforts undertaken by municipalities 
and stakeholders. Supporting women activists of all ages, creating opportunities 
for engagement and ensuring that their voices are heard, and providing them with 
the tools needed to thrive are important steps in transcending gender- and age-
based discrimination.

SOURCES: UN Women, 2021; UN Women et al., 2020.

Interventions for Combating Ageism

A recent meta-analysis suggests that “relatively low-cost, feasible strategies 
involving education and intergenerational contact can serve as the basis of ef-
fective interventions to prevent ageism” and address the digital divide that keeps 
many older adults from using technology (Burnes et al., 2019, p. e1). In Aus-
tralia, The Benevolent Society has conducted focus group discussions that have 
highlighted the importance of older people using their voice to combat ageism by 
participating in discussions regarding societal constructs of retirement ages and 
providing counter information and opportunities for other older people to reflect 
on their own internalized biases and ageism (Every Age Counts, 2017). In addi-
tion to educational campaigns, laws and policies can bring some needed strength 
to the importance of reducing and preventing age discrimination. As an example, 
the Organization of American States drafted the Inter-American Convention on 
the Protection of the Human Rights of Older Persons (OAS, 2017). It underscores 
that “older persons have the same human rights and freedoms as other persons,” 
which include the right not to be subjected to age-based discrimination or vio-
lence (OAS, 2017). Signatories agreed to accomplish this by adopting measures 
such as eradicating isolation, overcrowding, and food or medical treatment depri-
vation, and adopting or strengthening legislative or administrative measures to 
ensure adequate access to justice. 

While some may assume that international frameworks such as the Universal 
Declaration of Human Rights (UN General Assembly, 1948) guarantee basic hu-
man rights to older people, ageism persists and is a violation of those rights. As 
is, the Declaration does not go far enough to address age discrimination against 
older people, and the rights of older people often remain invisible (Mokhiber, 
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2018). Even documents such as the Madrid Plan of Action are not legally binding 
and ask governments for commitments, so many are calling for a UN Convention 
on the Rights of Older People to combat ageism, clarify responsibilities, improve 
accountability, and guide policy making (UN, 2010). 

Recognition of ageism as an SDOH could also help eliminate it (WHO, 
2020). For example, WHO Africa and HelpAge International have organized a 
regional campaign to raise awareness of the magnitude and impact of ageism. 
The main objective is to strengthen the capacity of African countries by sharing 
resources and tools to establish a community of young advocates who work to 
change the narrative around aging (WHO Africa, 2021). Interventions that in-
clude both education and intergenerational contact demonstrate especially strong 
effects, especially for combating negative attitudes toward and perceptions of 
aging (see Box 4-2). 

BOX 4-2 
Strategies for Combating Ageism: Public Awareness 

Campaigns and Intergenerational Contact Interventions

	 The World Health Organization’s (WHO’s) Global Report on Ageism outlines 
two strategies for reducing ageism by dispelling misconceptions about older adults 
and fostering interaction between different age groups: public awareness cam-
paigns and intergenerational contact interventions, respectively. Public awareness 
campaigns are most effective in combating ageism when they provide accurate in-
formation about older adults and counter stereotypical examples that allow people 
and organizations to reconsider and update their beliefs. Intergenerational contact 
interventions combat ageism by providing a platform for different age groups to 
build meaningful relationships. For older adults, these interventions can lead to 
improved health and psychological well-being by decreasing loneliness and in-
creasing sense of purpose. The two examples below illustrate these approaches.

Changing the Narrative Colorado Campaign: Ending Ageism Together 
Through Everyday Activism

	 Changing the Narrative Colorado has trained advocates, policy makers, and 
other influencers in the use of evidence-based communication tools to reframe 
aging positively and highlight the strengths and talents of older adults. Its Age-
Friendly Workplace Initiative works with organizations to help them become Certi-
fied Age-Friendly Employers. These organizations then invest in training for people 
of all ages, remove age identifiers from applications, and encourage mentoring 
across generations in the workplace. Additionally, the initiative assists job seekers 
over the age of 50 by identifying age-friendly employers that value the strengths 
of older adults. Employers benefit by expanding the skill sets of their employees 
and supporting the workforce, while older employees engage in meaningful de-
velopment opportunities. 

continued

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

SOCIAL INFRASTRUCTURE FOR HEALTHY LONGEVITY	 101

BOX 4-2 Continued

Age Nigeria Foundation: Help Unite Great Generations in Nigeria (HUGGING)

	 The Age Nigeria Foundation works with international partners in Nigerian 
communities to campaign against ageism and provide critical assistance for older 
adults who have trouble accessing care, housing, and transportation. Recent 
intergenerational programs brought together older adults and young students to 
honor the importance of intergenerational cohesion and respect for all age groups. 
Lectures included information about ageist policies, ways to support older adults 
in communities, and possible interventions for creating meaningful relationships 
across generations. 

SOURCES: Changing the Narrative, 2021; HelpAge International, 2016a; WHO, 2021a.

Levers for Empowering Change

Overcoming ageism will require societies and individuals to change the way 
they think, feel, and act toward age and aging (WHO, 2021a). It will also require 
dual approaches to reducing and preventing further ageism at both the individual 
and structural levels. Educational efforts can help more people see the value of 
older adults and change stereotypes, but different solutions will be required to 
change the more structural biases embedded in institutions such as health care and 
the workplace. Addressing this key target is a complex and multifaceted challenge 
that will require long-term attention. But the actions called for in this report align 
with other expert reports calling attention to similar needs and approaches. For 
example, the WHO Decade of Healthy Ageing (2020) report also emphasizes 
the need to change how people think and feel about aging (reducing ageism), 
calling on member states to adopt legislation banning age-based discrimination 
and supporting the development of programs to reduce and eliminate ageism in 
several sectors. 

Finding 4-3: Ageism is a barrier to achieving healthy longevity across all 
countries and cultures, especially when compounded with other forms 
of discrimination, such as sexism or racism. 

Finding 4-4: Countries have initiated successful programs to combat 
ageism by creating a culture with positive expectations of and about 
older people to improve the well-being and productivity of people as 
they age. 

Conclusion 4-3: Greater attention to the prevalence and pervasiveness 
of ageism in all sectors is warranted. Combating ageism will require 
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a range of responses, from eliminating ageist laws, regulations, and 
policies; to ending discrimination based on age; to modifying cultural 
attitudes about older people’s capacities. Public information campaigns 
can promote the value of older people and attack stereotypes, while ad-
vocacy efforts can bring generations together to fight discrimination and 
recognize ageism as an essential element of efforts directed at diversity, 
equity, and inclusion.

Recommendation 4-1: Governments should develop evidence-based, 
multipronged strategies for reducing ageism against any age group by
a.	 collaborating across sectors—for example with local governments, 

industry, and nongovernmental organizations (NGOs)—to launch 
public information campaigns that highlight the value of older peo-
ple to society;

b.	 developing public and private partnerships to create programs, 
connected intergenerational communities, and innovative models 
that enable all people to contribute to society; and

c.	 developing legal protections for the rights of older people and end-
ing age-based segregation and discrimination (e.g., legal barriers 
related to housing, policies that discourage work at older ages). 

Metrics 

While there must be a careful balance between prioritizing existing and 
validated metrics and being open to different ideas in evaluating policies and pro-
grams based on a range of outcomes, there is utility in tracking indicators related 
to the reduction of ageism. The WHO Decade of Healthy Ageing (2020) report 
also highlights indicators related to the SDGs but modified to track the progress 
of older adults specifically. For example, specific to this key target of combating 
ageism, WHO recommends (WHO, 2020)

•	� Indicator 10.3.1: Proportion of population who reported personal discrimi-
nation or harassment in the previous 12 months on the basis of grounds of 
discrimination (age) that are prohibited under international human rights law.

Research Questions 

While many recommendations and metrics have been released in recent 
years as this topic has grown in importance, many interventions still lack solid 
evidence, and questions remain about how best to prioritize resources and popu-
lations. Following a literature review conducted in the United Kingdom, research-
ers at the University of Birmingham noted the paucity of research on how aging 
is experienced by different cultural groups (Field and Fenton, 2014). 
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Because data are limited, WHO suggests the need for research “producing 
estimates of the economic impacts of ageism and determining how ageism contrib-
utes to poverty among older people, its wider costs to national economies, and how 
ageism contributes to slowing social and economic development, particularly in 
low- and middle-income countries” (WHO, 2021a, p. 57). Additionally, the effec-
tiveness of laws and regulations in addressing ageism has been demonstrated, but 
there is a need to expand the evidence base in low- and middle-income countries, 
and more robust systematic reviews are needed to determine the strength of var-
ious interventions (WHO, 2021a). While intergenerational cohesion is discussed 
further in the next section, there is a need for “research to determine the optimal 
conditions under which contact between grandparents and grandchildren and in-
tergenerational friendships lead to reductions in ageism” and “development and 
testing of interventions to foster these relationships and reduce ageism” (WHO, 
2021a, p. 134). Finally, knowledge is insufficient on the scale and impact of age-
ism directed at younger populations. Although this report focuses mainly on older 
adults, given the high proportion of young people in many countries and extended 
life expectancies, understanding these interactions and potential discrimination 
that occurs between generations is another opportunity for greater insight. 

KEY TARGET: SOCIAL INCLUSION

Isolation is defined as the experience of being alone (a state of objective 
physical separation), while loneliness refers to perceived isolation and lack of 
satisfying emotional connections to others. Humans are not meant to survive 
alone. The perception of isolation and feelings of loneliness have negative con-
sequences for socioemotional and physical health and are risk factors for disease 
and early death (NASEM, 2020). Loneliness is often associated with old age but 
has been increasing in people of all ages in recent decades. Research has found 
that loneliness levels actually peak before the age of 30, then diminish through 
middle adulthood into early stages of old age. After a person turns 80, reported 
loneliness begins to increase again, to levels comparable to those of younger 
people (Luhmann and Hawkley, 2016). Thus, while it is wrong to assume that 
older people as a group are lonely, a significant minority do report loneliness. 
The challenge is worldwide, with an estimated 20–34 percent of older adults in 
China, Europe, Latin America, and the United States identifying themselves as 
being lonely (WHO, 2021b).

Aside from emotional impacts, loneliness is associated with poor health 
outcomes including depression, dementia, heart disease, and other conditions 
(Singer, 2018). The combined neurobiological effects of loneliness on sleep, ex-
ecutive functioning, and mental and physical well-being contribute to higher rates 
of morbidity and mortality in older adults (Cacioppo and Hawkley, 2014). The 
costs of social isolation and loneliness are only beginning to be fully appreciated. 
In the United States, for example, social isolation adds an estimated USD6.7 bil-
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lion to Medicare spending annually (Flowers et al., 2017). In many high-income 
countries experiencing historically low birth rates and longer lives, increasing 
numbers of older people are living alone without other family members, raising 
concern that loneliness may be more prevalent in the future. 

Cultural and social factors across the life span can affect a person’s ability to 
achieve healthy longevity. As discussed earlier in this chapter, social capital and 
social cohesion can be particularly influential toward building strong communi-
ties and keeping adults engaged as they age. But ongoing demographic changes 
will require greater attention to minimizing age segregation and ensuring ongoing 
social connection, which can help combat loneliness. Some potential mechanisms 
to this end include leveraging religious and spiritual connections, empowering 
older adults within communities, and creating opportunities for intergenerational 
connections and cohesion. Societies can support these and other intergenerational 
programs to promote healthy longevity. 

Finding 4-5: Older people have lower rates of loneliness relative to 
younger people, but rates begin to rise again after age 80. When paired 
with the increasing prevalence of chronic conditions as people age, 
this rise in loneliness can contribute to several comorbidities affecting 
healthy longevity.

Leveraging Religious and Spiritual Connections

Healthy aging is positively associated with religiosity and spirituality. As 
people age, they can be more likely to consider spiritual questions with greater 
importance to and influence on their lives. There is evidence of positive correla-
tions “between self-forgiveness, spiritually motivated forgiveness, and psycho-
social well-being” (Banerjee, 2021, p. 66). While spirituality can be an abstract 
concept, there are numerous practical manifestations, such as gratitude, medita-
tion, forgiveness, sense of purpose, and volunteering (Banerjee, 2021). There are 
also benefits to a formal religious community. Focus groups in the United King-
dom, for example, identified as a theme the sense of community and belonging 
gained through participating together and related social activities such as sharing 
meals (Malone and Dadswell, 2018). Drawing on these roles and understanding 
the importance of religion and spirituality in the lives of older adults can help 
inform the discourse on healthy longevity.

Identifying these connections can also provide linkages across generations 
and help promote healthy longevity across the life course. A systematic review 
examined the effect of spirituality and religiousness as a predictor of quality of 
life for young people and overwhelmingly found positive associations (Borges 
et al., 2021). The most predictive factor for good quality of life was the spiritual-
ity the participants adopted—components such as hope, optimism, inner peace, 
and faith—even without a formal religious affiliation. Researchers also found 
positive effects on mental health. Across studies, positive influences of religion 

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

SOCIAL INFRASTRUCTURE FOR HEALTHY LONGEVITY	 105

and spirituality on quality of life and healthy longevity were noted, despite the 
heterogeneity in how people come together to worship and what the various 
settings look like. 

Empowering Communities and Engaging Older Voices

Fostering social inclusion in communities requires creativity when govern-
ment resources are stretched and populations are aging rapidly. Overall, fostering 
community advocacy and seeking the voice of older people are valuable policy 
goals that could complement the more traditional roles of advocacy for prevention 
of abuse of older people (Field and Fenton, 2014). Biological age cutoffs are not 
useful markers for understanding the needs of older people, and having a more 
nuanced understanding of aging across the life course would provide additional 
insight. One approach to engaging older people is through participatory design, 
ideally to bring underrepresented groups and minorities into the decision-making 
process that directly affects them, which differs from the traditional top-down 
decision-making model. A study in New Zealand with the Maori community 
summarizes steps in that community’s approach as “(1) understanding of place, 
(2) relationship building, (3) respectful facilitation, and (4) empowered partici-
pation” (Marques et al., 2018, p. 6). Using a collaborative approach in seeking 
feedback and informing the design of programs and policies can result in greater 
sustainability and social benefits because the results acknowledge that different 
people can experience different realities. 

Without an opportunity for the voices of older adults to be heard and incorpo-
rated into community and urban development, it will be impossible to truly meet 
their needs and optimize the environment for healthy aging across the life course. 
Engaging people in their own community development is more important than 
ever today, given the rate of population aging and the availability of older adults 
as an underutilized resource (HelpAge International, 2016b). Community-level 
interventions are effective and can lead to improved earning, healthier residents, 
and more active participants in the community. In Taketoyo, Japan, for exam-
ple, the implementation of community-based centers, or “salons,” where senior 
residents could gather showed a protective association against cognitive decline 
among those over 65 who participated (Hikichi et al., 2017). 

Each region and country will have its own methods for incorporating the 
voices of older adults, but the Older People’s Associations (OPAs) found through-
out Asia are a good example. A four-country study conducted in 2017 found that 
OPAs can make a true difference in the lives of older people, and can be used 
to develop local structures to fill the gaps between families in need of assistance 
and governments with limited resources (Howse, 2017). Keys to success for an 
OPA include strong management, sustained funding, and active and engaged 
members (HelpAge International, 2016b). Box 4-3 highlights a pilot project in 
Vietnam that promotes healthy longevity through a variety of community-driven 
activities and interventions. 
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Intergenerational Cohesion 

Globally, economic security, social norms, and cultural values form ties 
within communities composed of families, kinship groups, and nonfamilial 
groups. When these ties are robust, with opportunities for interaction among 
different subpopulations, such as intergenerational social networks, cohesion 
is strong, and loneliness is less likely. Intergenerational social networks differ 
among countries and regions, but the dominant norms emphasize the importance 
of intergenerational connections and the protection they can provide against 
social isolation and loneliness. Importantly, benefits are seen across generations, 
not just among older adults. 

Intergenerational programs have been developed by the public and private 
sectors. Although their effectiveness and optimal parameters are still being re-
fined, benefits are widely reported for such programs. Older adults in these pro-
grams become less isolated and feel less lonely, and experience improved health 

BOX 4-3 
The Intergenerational Self-Help Club Development Model

	 Vietnam is predicted to be one of the most rapidly aging countries in Asia, with 
the ratio of adults over 65 doubling over the next two decades; thus, there is a 
clear need to address the social, health, and economic implications in the country. 
Additionally concerning is that Vietnam has limited resources to respond to these 
changes and lacks a long-term care system.
	 To address these challenges, with funding from the World Bank and the gov-
ernment of Japan, HelpAge International in Vietnam and local community partners 
launched a project in September 2021 to scale the Intergenerational Self-Help 
Club (ISHC) model they had previously developed. Their goals are to scale up the 
ISHC network and promote healthy, social, and active aging in their communities. 
One key activity is expanding the network through the creation of 180 additional 
self-managed ISHCs. The club provides a range of intergenerational activities to 
help members with generating income, improving physical and mental well-being, 
and understanding their rights. Club members also volunteer to provide services 
to homebound community members. 
	 The model is a comprehensive and inclusive approach that promotes psycho-
social health, lifelong learning, and physical health via regular meetings, activities, 
and health screenings. The ISHCs also promote self-reliance through self-man-
aged microcredit mechanisms and offer legal services and support.
	 According to the Asia Health and Wellbeing Initiative, the impact of the project 
has been widespread, with most members reporting feeling happier, wealthier, 
and healthier, as well as more empowered. They attribute these successes to the 
community-driven approach guiding each ISHC to be customized to the needs of 
the community, the holistic approach allowing response to multiple needs of older 
people, and assistance from local partners.

SOURCES: Asia Health and Wellbeing Initiative, 2020; World Bank, 2021.
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and well-being (Jayson, 2018). Older adults with dementia experience positive 
effects and increased engagement when interacting with children when compared 
to activities that do not mix generations. Benefits accrue to the children in these 
programs as well, including improved learning and social development and more 
positive perceptions of older adults (United for All Ages, 2018). To generate these 
benefits, some organizations have created intergenerational play programs or 
classrooms designed to bring disparate age groups together. In the United States, 
for example, the St. Ann Center in Wisconsin specializes in adult and child day 
care services that include an intergenerational activity or class twice a day that 
provides an opportunity for the groups to interact and learn from one another (St. 
Ann Center, 2021). A systematic review of intergenerational programs examining 
benefits for children and older adults found improvements in attitude, behavior, 
confidence, and competence for the children, along with “significant differences 
in mental and physical health and quality of life for the older adults” (Giraudeau 
and Bailly, 2019, p. 363). However, the design and implementation of these pro-
grams is key to their success, and benefits will not be automatic.

Another approach to building intergenerational connection is illustrated by 
the Cycling Without Age program, started in Denmark in 2012 (Cycling Without 
Age, 2021). Limited mobility was preventing older adults from riding bicycles, so 
the program obtained “trishaws” that seat two people in front and the cyclist (usu-
ally a younger person) behind. The program gives older people an opportunity to 
remain an active part of society and the local community while also creating new 
relationships between generations. Younger people volunteer to drive the older 
riders and have the opportunity to hear stories from them before those stories are 
forgotten. The program currently has 2,700 chapters in 52 countries.

Another mechanism for building or maintaining strong connections across 
generations, directly and indirectly, is through multigenerational households that 
pair either older and younger generations or families. An increasing number of 
innovative examples of such arrangements have emerged worldwide as housing 
has become a shrinking, desirable commodity and older adults strive to age in 
place. Critical evaluations of these arrangements are often lacking, and because 
of variability in cultures and contexts, what works in some places may not work 
in others. Nonetheless, drawing lessons from successful interventions involving 
multigenerational households can guide the future development of such pro-
grams. In the Netherlands, for example, experiments in which college students 
live with older people began in 2012. This quite successful housing scheme, 
often dubbed “free rent for companionship,” provides students free housing in 
exchange for 30 hours per month of their time spent with their older housemates 
(The Economist, 2019a). Similarly, a study in France found that intergenerational 
housing arrangements solved two pervasive problems in the city of Paris: caring 
for older adults and providing affordable housing (Holman, 2019). 61 percent 
of people aged 18–30 living in one of these arrangements said they would not 
have had access to traditional housing otherwise, and more than half of the older 
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adults reported that having a young person living with them allowed them to 
delay moving into a retirement home.

Adults of all ages are at risk of social isolation and shrinking family ties as 
a result of global trends toward smaller families and employment-related migra-
tion (Cacioppo and Hawkley, 2003). While families have varying reasons for 
multigenerational living, they often go beyond a desire for connection, reflecting 
structural pressures and individual circumstances, such as affordability, divorce, 
or illness, that make these arrangements the most practical option (Burgess and 
Muir, 2020). Among rural dwellers in Myanmar, for example, close proximity or 
coresidence of older people and their adult children’s families provides personal 
material support and services (Knodel and Teerawichitchainan, 2017). Multigen-
erational living offers other benefits aside from potential financial savings. In one 
study, healthy subjects in the United States who lived in two-generation housing 
had lower premature mortality than those who did not (Muennig et al., 2018). 
And researchers in China found that men and women who lived in an institution 
or moved to such a facility after living with family faced a greater risk of dying 
relative to those who continued living with family (Feng et al., 2017). 

Living arrangements are highly variable depending on culture and region. In 
North America and Europe, one in five older adults live alone (UN, 2019a), while 
in Asia, Africa, and Latin America and the Caribbean, more than 75 percent of 
older people live with children or extended family (Kamiya and Hertog, 2020). 
Evidence suggests, however, that these numbers may be shifting. A recent study 
found that multigenerational living is on the rise in the United States: one in four 
Americans now live in a household with three or more generations, representing 
a four-fold increase in multigenerational households in the past decade (Gener-
ations United, 2021). Box 4-4 describes a variety of influences and factors that 
may be at work in shaping intergenerational households in different countries. 

BOX 4-4 
Explorations in Intergenerational Living 

	 In Kenya for many years, older adults have become caregivers for their grand-
children who have suffered the loss of a parent due to HIV/AIDS. Minimal financial 
assistance is available for these caregivers, as many older adults in Kenya are 
not enrolled in pension plans. In addition, older adults generally lack basic knowl-
edge of immunization schedules, education requirements, and child development. 
Recently, however, caregiving for grandchildren has been recognized as such 
a common role that Article 12 of Africa’s Protocol to the African Charter on the 
Rights of Older Persons states that “parties shall adopt measures to ensure that 
older persons who take care of orphans and vulnerable children are provided with 
financial support” (African Union, 2016).

continued
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BOX 4-4 Continued

	 In India, joint family systems are very common. Grandparents are valued mem-
bers of the family and contribute to household work and child care. In rural areas, 
older adults who are educated and want to remain involved in the community have 
started offering classes for poor children who cannot afford to attend school or 
daycare facilities. 
	 In Lebanon, as more women entered the workforce, grandparents became 
caregivers for their grandchildren, often taking on administrative duties such as 
managing bank accounts within their multigenerational family. This type of caregiv-
ing is decreasing, however, as multigenerational households decrease in number 
and young adult children live independently with their children. 
	 To avoid building more nursing homes, Singapore has created incentives for 
families to live in multigenerational housing units. Interest in these arrangements has 
declined over time, however. Conversely, in Thailand and Japan, a high value is 
placed on older adults’ role as caregivers, as evidenced by high rates of coresidency, 
with 80–90 percent of older adults living with their adult children. However, these 
rates are beginning to decrease as younger generations push for independence. 

SOURCE: Evidence gathered from National Academy of Medicine Healthy Longevity Road-
map Regional Interviews in August–September 2021. More information found in Appendix C. 

Levers for Empowering Change

Lack of social inclusion can impede healthy longevity. Efforts to address 
loneliness and intergenerational cohesion can help promote social inclusion in 
communities and serve as entry points for addressing other needs, including hous-
ing, food, and transportation. Cities and communities are increasingly creating 
programs to connect people across generational gaps, recognizing the benefits 
for all participants. Given the high levels of loneliness reported by younger 
adults, bringing age groups together can yield benefits for both older and younger 
people. Research and evaluation of existing programs will be needed to develop 
a clear understanding of the best such interventions in specific contexts. Coun-
tries and communities will need to monitor the effects of changing dynamics as 
younger families opt to live separately from older generations or move to other 
parts of the country for work. In the face of such changes, it will be important to 
maintain, encourage, and support social roles for older adults.

Finding 4-6: Intergenerational programs globally provide diverse oppor-
tunities to address loneliness at all ages, with the potential to achieve 
improvements in other targets, such as reducing ageism. 

Finding 4-7: While intergenerational living offers several benefits, dif-
ferent countries and contexts may see the makeup of households shifting 
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with demographic change, creating the risk that more older adults will 
be living alone in some areas. 

Conclusion 4-4: Generating increased social inclusion in communities 
will require a multidisciplinary and layered approach combining strat-
egies from various sectors. Targeted efforts are needed to strengthen 
social networks and reduce loneliness, especially in places where de-
mographic shifts are leading to smaller families and family separation.

Metrics 

Similar to this report’s findings and calls to action, the WHO Decade of 
Health Ageing (2020) report advocates for ensuring that communities tap the 
abilities of older people and foster intergenerational cohesion, calling for the 
inclusion of older adult voices and stimulation of intergenerational dialogue. 
Related to fostering social inclusion, the WHO report suggests the following 
metric to gauge progress:

•	� Indicator 5.4.1: Proportion of time spent in unpaid domestic and care work, 
by sex, age and location, as a basis for provision of public services, infra-
structure, and social protection policies.

In addition to the SDG indicators, some countries now capture and publish 
measures of well-being, which are aligned with the SDOH in the WHO list. For 
example, the United Kingdom has created a dashboard to track “Measures of 
National Well-Being” to support its national program, and monitors the personal 
well-being, relationships, health, work, leisure activities, and living situations of 
citizens, among other indicators (UK Office for National Statistics, 2019).

Additionally, the Active Ageing Index is a tool that can measure the untapped 
potential of older people for active and healthy aging (UNECE/European Com-
mission, 2018), providing a mechanism to guide public policies. Relevant to the 
key target of social inclusion, the index measures

•	 the number of older adults who provide care for children, grandchildren, 
or older adults;

•	 the number of older adults who live independently;
•	 relative median income and those with no poverty risk;
•	 mental well-being; and
•	 level of social connectedness (measuring contacts outside the household 

occurring by choice).

However, the Active Ageing Index has been tested only in Europe, and other 
countries may require a broader set of metrics for evaluating their environments 
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for aging. The Scaling Healthy ageing, Inclusive environments, and Financial 
security Today (SHIFT) Index (The Economist, 2019b) benchmarks each G20 
country’s performance using 59 subindicators. Categories related to this chap-
ter include the following, with additional detail on methodology found in the 
above-referenced article in The Economist:

•	 Indicator 1.3: availability of health and social care services;
•	 Indicator 3.1: social cohesion and participation; and
•	 Indicator 3.4: presence of inclusive social institutions.

Research Questions 

More research is needed to identify the best intergenerational policies and 
programs and inform the creation of new policies and programs. The develop-
ment of intergenerational programs has been increasing around the world to 
build social cohesion and bring benefits to multiple age groups, but how best 
to design such programs for successful implementation and optimized effects 
remains unclear. More monitoring and evaluation of these programs, especially 
to understand the return on investment, can provide important insights for com-
munities looking to enhance their social inclusion and reduce loneliness among 
their residents.

As the proportion of older adults continues to grow, another question that 
could illuminate life-course trajectories in many low- and middle-income coun-
tries is the underappreciated role of young caregivers, especially for older family 
members. A systematic review has highlighted the positive and negative impacts 
on young people’s everyday life, but more studies are needed to better under-
stand different aspects of caregiving and design appropriately tailored services 
(D’Amen et al., 2021). There also are unknown societal costs of having young 
people forego their education to care for dependent older adults, costs that in 
Mexico, for example, have been estimated to be high (Gutiérrez-Robledo et al., 
2021). 

KEY TARGET: FINANCIAL SECURITY IN RETIREMENT

Comprehensive financial security systems are critical to mitigating socio-
economic inequalities and providing opportunities for individuals and families 
to navigate their health, education, and work circumstances to contribute to so-
ciety. Financial security is an ageless need. Regardless of work history, gender, 
disability, or position in society, all people require a reliable, adequate income 
over the life course. Financial security benefits everyone because people with a 
secure income can contribute to their communities, have good quality of life, and 
live with dignity. But the right systems, structures, and opportunities must be in 
place for population-wide financial security to become a reality. The collection 
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of these systems, structures, and opportunities can look different across regions 
and countries, but includes at a minimum pensions and social protection against 
poverty, vulnerability, and social exclusion; work that provides a fair income, 
safe working conditions, and equal opportunities; and access to financial services 
without discrimination (HelpAge International, 2021).

In many parts of the world, national and local governments are responsible 
for delivering on positive outcomes for the social enablers of healthy aging since 
they have the infrastructure and capacity to make change within and across 
generations. While high-income countries have established financial security 
systems, many low- and middle-income countries do not yet have such old-age 
protection for all of their population. Most countries offer old-age pensions to 
formal-sector employees only, leaving those in the informal work sector exposed 
to financial insecurity. Even in high-income countries, however, social security 
systems were instituted before population aging became an issue. Consequently, 
existing financial security systems were often designed for shorter lives and so 
lack mechanisms for adjusting the retirement age to reflect demographic change. 
Adjusting the retirement age is politically contentious in most high-income coun-
tries, but failure to do so can result in financial crisis, delayed disbursement, and 
reduced social pensions, affecting the most vulnerable older people who depend 
on social security for a living. Globally, this challenge can be an opportunity for 
those nations with less well-developed systems to design a better system from the 
ground up and learn from past lessons of other countries that will need to redesign 
their financial security infrastructure to be a more appropriate fit for the future.

Financial security schemes are an example of equitable income access and 
transformation of opportunity structures within communities, supporting the 
most vulnerable people in society. As described previously, poverty can have a 
critical influence on life expectancy, and differences of just a few miles within a 
city can translate into several years added to or subtracted from a person’s life. 
A few countries (e.g., Australia, Denmark, the Netherlands, Switzerland) have 
successfully implemented systems that include generous health-promoting social 
structures, usually, although not always, means-tested, to meet the objective of 
alleviating poverty. They also have mandatory private saving plans, sometimes 
called “prefunded” plans, to help achieve consumption smoothing—essentially, 
the tendency of individuals to alter their spending and saving habits throughout 
their life depending on available resources. These designs are much more sus-
tainable than others, as indicated by a global pension index that routinely places 
the systems of these countries near the top of its rankings for their sustainability 
(Mercer, 2021). Still, striking differences are evident across regions and coun-
tries with regard to pension availability and the structural and sociocultural con-
texts in which they were created. For example, only 12 African countries have 
established national pension schemes, and only 5 of those are universal (He et 
al., 2020). Furthermore, it is estimated that worldwide, more than 95 percent of 
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people above retirement age in Europe receive a pension, while this is the case 
for only 26 percent in Central and Southern Asia and 23 percent in sub-Saharan 
Africa (UN, 2018).

Finding 4-8: Regardless of their work history or social status, financial 
security into older age can allow people to live with dignity, contribute 
to their communities, and have good quality of life, especially when 
they are unable to work. Absent this security, lack of access to necessary 
resources can have a detrimental effect on people’s health and life span. 

Testing Different Social Protection Models

Projections of increasing life expectancy across countries and the continued 
disparities among racial and socioeconomic groups help make the case for a 
widespread commitment to financial security for older people, although different 
cultures and communities may need to customize their financial security schemes 
to fit their populations’ unique needs. A series of papers demonstrates that means-
tested social pensions are advantageous in economic welfare terms compared 
with alternative formulations (Kudrna, 2017). The alternative formulations ex-
amined employ contributions-based and earnings-related social security, as in the 
United States, or a universal, flat-rate, noncontributory social pension. 

Several mechanisms explain the benefits of a means-tested social pension. 
First, the lower revenue requirement with means testing reduces the tax increases 
needed to finance the pension scheme. Additionally, higher-income households 
have the most discretion over their saving and labor supply, so means testing 
avoids the potential adverse incentive impacts of a universal pension. Finally, a 
social pension with a single access age operates regressively in the absence of a 
means test but progressively with a means test. Costs of administering a means 
test have been found to be much lower than those of tracking contributions for 
social security entitlements (Baker and Rho, 2011). The report of the Commission 
on Funding of Care and Support in the United Kingdom recommended continued 
means-tested support for those of lower means, noting that not everyone will be 
able to afford to make personal contributions (Commission on Funding of Care 
and Support, 2011). However, the commission recommended that those who enter 
adulthood and already have a need for care and support should be immediately 
eligible for state support without further inquiry. 

Conversely, implementing these policies in countries with entrenched social 
security systems based on contributions from the formal workforce is politically 
very challenging. In emerging economies where most of the labor force operates 
informally, creating a new social protection system for all is more feasible. A 
lifetime of SDOH factors influences people’s circumstances at older ages; those 
who have faced adverse consequences from SDOH across the life span are more 
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likely to have functional challenges that impact their ability to work and provide 
for themselves at older ages. A basic social pension allows people to exit the 
workforce—formal or informal—and still have the financial support needed to 
survive. Even if countries can start with a baseline minimal amount, these initial 
efforts can validate the concept and lead to incremental changes. The key is to 
structure and create policies and institutions that promote people’s intrinsic soci-
etal value irrespective of age, ability, or choice to engage in paid or unpaid work. 
This basic precept aligns with the International Labour Organization’s (ILO’s) 
recommendation for national standards of social protection and “guidelines for 
implementing and monitoring national strategies that are participatory, coun-
try-led, sustainable, and regularly reviewed” (UN, 2013, p. 6). ILO also provides 
guidance to member states on progressively providing additional protection to as 
many individuals as quickly as possible, in accordance with a country’s economic 
and fiscal capacities (Cichon, 2013). 

Interventions to Ensure Financial Security

Many countries have tried various interventions to improve the financial 
security of their residents. These interventions range in breadth and depth depend-
ing on the country’s needs and circumstances. In 2015, for example, Australia 
reformed its welfare system, which led to an investment approach that ensures 
that funds are invested in groups of people with the largest anticipated future 
lifetime costs and the capacity to transition to self-reliance. The approach was 
established as part of the country’s 2015–2016 national budget, with funding to-
taling AUD66 million (Australian Government, 2015). A different approach was 
taken by Brazil at the turn of the 21st century, when it was facing high levels of 
hunger, poverty, and inequality in many of its densely populated cities. The gov-
ernment introduced the Programa Bolsa Família in 2003 to provide conditional 
cash transfers for low-income families to ensure that their children could attend 
school and receive childhood vaccinations. Years later, the program’s results 
demonstrate that it has reduced the proportion of the country’s population living 
below the international poverty line from 13 percent to 3 percent. Bolsa Família 
is also credited with 12–21 percent of the country’s reduction in income inequal-
ity and is widely seen as a model for conditional cash transfer programs (Centre 
for Public Impact, 2019). While this program is focused on families and young 
children, the long-term effects of providing these levels of security for younger 
adults will be influential in their aging trajectory, improving their chances of 
healthy longevity. 

Addressing the wealth of workers in the informal sector can present an added 
challenge for many low- and middle-income countries. The size of the informal 
economy as a share of GDP in Africa is the largest in the world (Guven et al., 
2021). Understanding this group will be key to successfully expanding social 
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protection schemes, which will likely include instruments such as safety nets, 
economic inclusion programs, and productivity-enhancing measures—as outlined 
in the World Bank’s report Social Protection for the Informal Economy (Guven 
et al., 2021). In Togo, for example, more than 92 percent of the workforce is 
considered informal (WIEGO, 2022). After years of stalled progress in including 
these workers in social protection programs, a combination of a top-down and 
bottom-up approach bringing together international organizations such as ILO 
and civil society advocacy groups led to better understanding on the part of the 
government and greater awareness among informal workers. As additional case 
examples, Box 4-5 highlights the design and outcomes of three recent social 
protection programs in low- and middle-income countries that have seen success. 

BOX 4-5 
Case Examples of Social Protection Programs 

in Kenya, Bolivia, and Mexico

	 Understanding the importance of social protection programs, especially for 
older women faced with historical disadvantages, some lower- and middle-income 
countries are beginning to implement such programs. In 2018, Kenya rolled out 
a universal cash transfer program for all 833,000 Kenyan citizens aged 70 and 
older, fully funded by the government, an amount that translated to USD20 per 
month disbursed through local banks. Evaluations of the program are ongoing, 
but initial evidence shows that older adults receiving the pension “are living more 
independent and happier lives.”
	 In 2008, recognizing that its contributory pension covered just 14 percent of 
older people, Bolivia implemented a universal noncontributory pension scheme 
for older people called Renta Dignidad. By 2012, the program was reaching 
more than 91 percent of the population over 60 and was costing approximately 1 
percent of Bolivia’s gross domestic product. The program is financed by income 
resources derived from oil production and then transferred to a fund to generate 
additional investment income. After several years, the government studied the 
impacts of the program and found that those receiving the funds had experienced 
reduced official and subjective poverty rates in their households. Additionally, 
children living in these recipient households were less likely to be working, and 
their enrollment in school was nearly universal. 
	 In 2013, Mexico changed its eligibility threshold of the Social Pension Program 
for the Elderly from age 70 to age 65. Researchers evaluating the program found 
that the program’s expansion “not only reduced the probability of older adults 
being extremely poor, but also narrowed the extreme poverty gap and reduced 
the extreme poverty severity indexes of the older population.” They found neither 
short-term impacts on the labor force participation among older people nor that it 
reduced labor income. Finally, in contrast with other impact evaluations of similar 
programs, “the analysis did not find that the expansion of Mexico’s program had a 
crowding out effect on domestic or international private transfers to older adults.” 

SOURCES: Avila-Parra and Escamilla-Guerrero, 2017; Mbaka, 2019; Mendizabal, 2014.
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Levers for Empowering Change

Effective national social protection systems help build inclusive societies and 
reinforce “social cohesion by protecting individuals from social risk” and eco-
nomic deprivation (UN, 2013, p. 4). Financial security systems are “a powerful 
instrument for providing income security and reducing poverty and inequality,” 
and also play a role in ensuring older people’s access to basic needs, such as 
health care, housing, education, and food (UN, 2013, p. 4). Yet, actionable pol-
icies to prevent the detrimental effects of poverty and inequality on health have 
still not benefited the most disadvantaged. If people have no income security 
or resources once they can no longer work, their chances of achieving healthy 
longevity decline significantly. Ideally, financial security systems would guaran-
tee that all vulnerable people (not just older people) have a secure income from 
social insurance or a tax-funded minimum social pension to prevent them from 
falling into poverty, alleviate their financial dependence on family members (and 
thus reduce the risk of wider poverty), and ensure their financial autonomy and 
dignity. However, this vision will not come without challenges, as along with 
the increasing inequality within countries over the past decades, governments 
have faced decreasing resources. The World Inequality Report of 2020 notes that 
countries have become richer over the past 40 years, but the share of wealth held 
by public actors is close to zero, with the overwhelming share in private hands 
(Chancel et al., 2022). The low level of government wealth will make it difficult 
to implement social pension programs for a greater share of aging citizens.

The commission observes that countries will require different types of pro-
grams to improve financial security for older adults as appropriate for their pop-
ulations and cultures. While recommendations similar to those in this report have 
been made before, they have not always been implemented. Different countries 
may internalize different perceptions of need, making decisions to prioritize 
other sectors with their limited resources. These are difficult decisions, some-
times based on incomplete or outdated information given changing populations, 
economic variability, and the increasing inequality within countries. Some coun-
tries, such as those featured in Box 4-5, have decided that the risks associated 
with protecting more of their population come with important benefits for their 
population’s longevity, even if those benefits are realized only over the long term 
and only through iterative program designs. Regardless of the approach a country 
takes, greater knowledge and awareness among the public of the importance of 
financial security in older ages will be required. The Commission on Funding 
of Care and Support in the United Kingdom, for example, has recommended 
an awareness campaign on the importance of planning ahead, as well as robust 
information and advice strategies for the public so people can access reliable 
information on available services and funding sources (Commission on Funding 
of Care and Support, 2011). 
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Finding 4-9: The identification of eligible residents and payment of bene-
fits to people in isolated communities have become feasible and reliable. 

Finding 4-10: Financial security is an enabler of healthy longevity. So-
cial pensions offer an effective way of delivering financial security for 
older populations and will become more prevalent as the demographic 
transition continues.

Conclusion 4-5: Financial safety nets for older people are essential 
to achieving healthy longevity, especially in low- and middle-income 
countries, where informal labor force participation is high. Regardless 
of work type, all people need to be covered by pension and social pro-
tection programs. Additionally, support for individual retirement savings 
will require that people have financial literacy and universal access to 
secure banking systems and investment opportunities.

Recommendation 4-2: By 2027, all governments should develop plans 
for ensuring basic financial security for older people. 
a.	 For countries without retirement income systems, introduce support 

for older people with no or subsistence-level income. 
b.	 For countries with emerging retirement income systems, increase 

security for low-income older people.
c.	 For countries with robust retirement income systems, identify evidence- 

based models for strengthening financial security across the life course. 

Recommendation 4-3: To improve financial security in retirement, gov-
ernments and employers should develop strategies for increasing fi-
nancial literacy and mechanisms for promoting pension contributions, 
self-funded pensions, and lifelong savings.

Metrics 

Other reports have advocated for greater financial security and income pro-
tection for citizens. The WHO Decade of Healthy Ageing (2020) report, for exam-
ple, calls for support for income security across the life course. Additionally, the 
SHIFT Index (The Economist, 2019b) uses the existence of national pension sys-
tems as a metric for its scoring. And some SDG progress indicators align with the 
goals and targets discussed in this chapter, including the following (UN, 2021): 

•	� Target 1.3: Implement nationally appropriate social protection systems and 
measures for all, including floors, and by 2030 achieve substantial coverage 
of the poor and vulnerable.
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•	� Indicator 1.3.1: Proportion of population covered by social protection floors/
systems, by sex, distinguishing children, unemployed persons, older persons, 
persons with disabilities, pregnant women, newborns, work-injury victims, 
and the poor and the vulnerable.

Research Questions 

Further research can guide new policies and programs to provide social pro-
tection for aging populations. Greater insight is needed in many areas. One area 
is the impacts of such policies on labor force participation and health status of 
older people, and the interaction between the two. As older adults seek to leave 
the workforce and maintain their wealth, research also is needed on alternative 
approaches for generating engagement in financial competence and knowledge. 
Financial literacy is one important focus; others include incentives to save for the 
long term, the long-term impacts of default design for saving, mandatory saving, 
and the links between life-course health patterns and financial security, all of 
which need more research.

KEY TARGET: DIGITAL LITERACY

Another contributor to the challenges of aging is the lack of digital literacy 
among older adults, whereby those who are unfamiliar with computers and new 
devices are increasingly being left behind as technology advances and becomes 
ubiquitous in daily life. This has led to the “digital divide.” Physical access to 
broadband technology, discussed in Chapter 5, is one key component of address-
ing the digital divide. This section focuses on the social aspects and root causes 
of the lack of digital literacy and how it can be used to achieve healthy longevity. 

Older adults continue to be the least likely age cohort to have access to the 
internet because of both physical and psychological factors (Chu et al., 2021). 
According to a European Union report, one-third of older adults reported never 
using the internet (Anderson and Perrin, 2017). This issue has been percolating 
below the surface for years, but the onset of the COVID-19 pandemic has am-
plified its importance. In China, for example, news reports highlighted an older 
woman who wanted to pay for her medical insurance in cash but was refused 
because of contamination concerns. Because she did not have mobile payment 
capability, she was left without options. Similarly, an older man in China was 
refused bus access because he did not have the mobile app to show his health 
status code (Kidron and Yang, 2021). 

Reasons for this lack of digital literacy are numerous. One study in South 
Korea examining people over age 55 found digital engagement to be significantly 
influenced by factors such as gender, academic background, usage motive, life 
satisfaction, and household type (Yim et al., 2020). Interestingly, in Singapore, 
poor health has been found to be a main cause of the digital divide among older 

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

SOCIAL INFRASTRUCTURE FOR HEALTHY LONGEVITY	 119

people, as health problems can affect a person’s online communication and social 
activities within their networks (Ang et al., 2021). In Latin America, many older 
people live in homes with internet access, but they do not use the internet, high-
lighting barriers such as lack of motivation or desire (Sunkel and Ullmann, 2019). 
Given that there is no single reason for the lower levels of computer and internet 
use among older adults, solutions for increasing digital engagement across this 
population will be multifaceted.

Recently, a Lancet and Financial Times Commission stated that weak gov-
ernance of digital technologies contributes to inequities and compromises human 
rights (The Lancet and Financial Times Commission, 2021). While much of that 
commission’s focus is on youth, especially in low- and middle-income countries, 
interventions beginning with young people and continuing across the life course 
can have important implications as people age. Those who are educated in and 
immersed in digital technologies from a young age will likely continue to use 
technology throughout their lives. The Lancet and Financial Times Commission 
argues that digital access is a determinant of health, and technology needs to 
become a positive driver for equity. Otherwise, existing inequities will be exac-
erbated by the widening digital divide. 

A WHO report addresses “the potential interplay between ageism and AI [artifi-
cial intelligence] for health as it affects older people, including the conditions in which 
AI for health can exacerbate forms of ageism and whether use of AI for health intro-
duces new forms (or risks) of ageism” (WHO, 2022a, p. 3). The report emphasizes that  
“[l]egal, nonlegal, and technical measures can be used to minimize the risk of 
ageism in AI and to maximize its use for older people as these technologies be-
come more widespread” (WHO, 2022a, p. 2). As AI technologies revolutionize 
aspects of public health and medicine and can be especially important for older 
people who have several comorbidities or conditions to monitor, the technologies 
can lead to harm without careful and ethical oversight. Indeed, numerous studies 
have highlighted the potential for embedding biases in AI systems as they rapidly 
develop (Chu et al., 2021). A WHO policy brief on Ageism in Artificial Intel-
ligence for Health notes that the datasets used to train AI models and improve 
machine learning often exclude older people. Additionally, it is rare for design 
teams building these models to include older people; instead, they overwhelm-
ingly include young White men. This increases the likelihood that older people 
will be excluded from new AI technology and that technologies targeting them 
will be inappropriate. Remedies for this challenge include leveraging participa-
tory design approaches for AI technologies to involve older people, and having 
age-inclusive data collection and age-diverse data science teams (WHO, 2022a). 

Interventions to Improve Digital Literacy

As with many interventions, implementation focused on digital literacy will 
have multiple positive effects across policy needs for different groups. Lifelong 
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learning opportunities and affordable, accessible “smart” digital cities and rural 
and remote communities can help ensure that the needs and abilities of older peo-
ple and those with disabilities are addressed. As these interventions proliferate, 
however, the importance of equity in opportunities will remain central. 

Improving digital inclusion among older adults will require increased access 
to and motivation to use the internet and computers and digital skills. To address 
these various factors, countries in Latin America have implemented programs to 
promote digital inclusion among older people. For example, a pilot program was 
launched in Uruguay in 2015 to advance equal access to knowledge and social 
inclusion among retirees (Sunkel and Ullmann, 2019). Targeting low-income 
older adults, 100,000 electronic tablets designed for older adults were provided 
during a workshop in which participants were taught how to use the technology 
and relevant apps. Keeping in mind multigenerational and life-course concerns, 
the program also included a campaign to help children and grandchildren of the 
beneficiaries use the technology. 

Levers for Empowering Change

To improve digital inclusion, a Brookings report by Tomer and colleagues 
(2020) emphasized the need to engage trusted actors and institutions from the 
private and public sectors when evaluating needs and developing interventions 
for specific populations, such as communities of color and immigrants. Primary 
schools, public libraries, and other nonprofit organizations are potential providers 
of digital literacy interventions. Additional targeted efforts to understand what 
digital skills are necessary for work and how to build those skills are also needed. 

Increasing older people’s access to and familiarity and comfort with digi-
tal technologies have the potential to decrease isolation, increase engagement, 
and improve access to virtual services such as telemedicine, as seen during the 
COVID-19 pandemic (Haase et al., 2021). Access is inhibited, however, by ageist 
myths that older people are rigid in their thinking or unable to understand and 
use emerging digital tools. Investing in digital infrastructure designed for older 
people and incorporating age-diverse representation in AI and machine learning 
algorithms could help to close the digital divide. 

Finding 4-11: Education to increase digital literacy among older people 
can help them to integrate into societies with rapidly changing tech-
nological advances and provide them with increased opportunities for 
engagement.

Conclusion 4-6: As technology rapidly advances, targeted digital lit-
eracy efforts, paired with participatory design for AI technologies to 
involve older adults and age-diverse data science teams, are needed to 
enable older adults’ full participation in society. 
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Metrics 

Also relevant to the need to narrow the digital divide and improve digital 
literacy among older adults, the WHO Decade of Healthy Ageing (2020) report 
highlights indicators related to the SDGs but modified to track the progress of 
older adults specifically:

•	� Indicator 4.4.1: Proportion of young people and adults skilled in information 
and communications technology, by type of skill, also distinguished by older 
people; and

•	� Indicator 17.8.1: Proportion of individuals using the internet (disaggregated 
by age).

Research Questions 

While there is a wealth of research on the benefits of volunteering for both 
physical and mental health (see Chapter 3), the potential for older adult vol-
unteers to act as ambassadors to other older adults to promote digital literacy 
represents a research opportunity. Calls from the United Nations to collaborate 
across the public and private sectors to create more user-friendly technologies and 
engage older people in digital societies note the need for shared understanding of 
older people’s values and abilities to cocreate digital environments (UN, 2019b). 
Research exploring how best to meet this need using older adult volunteers more 
accustomed to technology but straddling both the digital and nondigital worlds 
could provide important new insights and methods for achieving these goals for 
healthy longevity.

As discussed previously in this chapter, the growing field of human-centered 
design and greater attention to participatory research and engagement of target 
audiences and end users should be a key facet of future research efforts. The 
Roadmap for AI Maturity in Health outlines key maturity indicators for assessing 
the design process for AI in health (Broadband Commission, 2020). Given that 
roadmap’s goal of putting humans at the center, there is an opportunity to aug-
ment the current list by creating an indicator that measures the representation and 
participation of older adults as part of the testing of datasets used to create and 
validate digital innovations. Using participatory design approaches to develop 
and understand this indicator can help improve the inclusivity and sustainability 
of digital designs.

CONCLUSION 

Many aspects of healthy longevity are influenced by social determinants that 
cannot be addressed or resolved within the health system. Interventions geared 
toward building social cohesion and social capital within communities can con-
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tribute to the cultural change needed for older adults to be more engaged in their 
societies. But to achieve the goals set forth in Chapter 2 and at the beginning of 
this chapter, these interventions also need to be paired with policies that work to 
combat ageism, promote social inclusion, protect the financial security of older 
adults, and improve opportunities for developing competence in using technol-
ogy. Additionally, all of these areas would benefit from greater understanding 
and insight, so it will be important to ensure that translational research is funded 
and conducted across an array of areas to inform governments and other stake-
holders when designing policies and fostering cultures of inclusion. For the 
findings emerging from research to be most useful and generalizable, translating 
and testing them in real-world settings will be a valuable addition to knowledge 
generation.

Older people already have meaningful roles in society as they age, but the 
need for new opportunities will grow with the rapid aging of populations. Mean-
ingful engagement can yield a multiplicity of benefits for both aging populations 
and society. In terms of healthy longevity, challenging expectations, particularly 
in terms of opportunity structures, is one of the most important elements of 
achieving Vision 2050. Integral to the discussion in this chapter is the cross-cut-
ting theme that the intersection of family, community and social cohesion, and 
equity has a vital role in achieving healthier, longer lives. Addressing these 
diverse but interconnected determinants holds promise for helping to achieve 
healthy longevity for the greatest number of people around the world. The ability 
of social and behavioral enablers to feed into the opportunities for healthy lon-
gevity is limitless, providing building blocks for measuring success and progress 
toward the world the commission envisions for 2050.
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5

Physical Environment Enablers

While the physical environment has many aspects, this chapter focuses on 
those aspects the commission believes are most consequential for realizing its 
vision and goals related to the physical environment. The key targets for phys-
ical environments, along with the recommendation and supporting structures to 
achieve the physical environment goal, are provided in Figure 5-1.

Characteristics of the physical environment influence the health and well-be-
ing of all people across the life course. A considerable body of evidence links 
the physical environment to health and well-being (Bird et al., 2018). The World 
Health Organization (WHO) suggests that 24 percent of death and disease can be 
linked to environmental hazards, including poor water quality, poor water avail-
ability, sanitation, infectious diseases, air quality, harmful substances, and climate 
change (WHO, 2022a). As discussed in the previous chapter, the social determi-
nants of health and the environmental conditions in which people live, work, play, 
and age have extraordinary impacts on well-being and health. Specifically, how 
an environment is designed and built can have positive or negative influences 
on health, social engagement, and access (or lack thereof) to essential services. 
In response to the WHO Age Friendly Cities Initiative, many places around the 
world have begun designing “age-friendly cities” and creating opportunities for 
older adults to age in a healthy and more holistic way (WHO, 2022b). 

This chapter focuses on how healthy longevity intersects with key aspects 
of the physical environment, such as housing, public space and infrastructure, 
transportation, climate change and environmental hazards, and digital access. 
The discussion in each section touches on the cross-cutting issues of achieving 
equity and of best practices and promising interventions for promoting a healthy 
physical environment. The built environment influences human health in complex 

129

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

130	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

ways and requires a “community-based, multilevel, and interdisciplinary research 
approach” (Srinivasan et al., 2003, p. 1446). The influence of place reflects a 
complex interplay among the key targets discussed throughout this report (see 
Figure 5-2). 

The physical environment’s effects on health and well-being are evident 
across the life course, with negative effects accelerating as people age. The pace 
of biological aging and risk of chronic disease can often be linked to environ-
mental exposures in early childhood, or even before an individual is born, be-
cause these are key periods for human development (Wang et al., 2021). A study 
in the United States, for example, measured the effects of social and physical 
environments on birth outcomes and found that measures of traffic exposure 
(i.e., air pollution) in utero were associated with lower birthweights (Zeka et al., 
2008). Low birthweight can have long-term effects, including poor motor skills, 
poor vision, and chronic health problems (Hack et al., 1995). Investments in 
the physical environment, including forward-thinking prevention and mitigation 
interventions addressing climate change, are needed to enhance well-being at all 

FIGURE 5-1 Physical environment enablers roadmap.
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stages of life (Wang et al., 2021). While this report emphasizes interventions for 
and needs of older adults, neglecting the cumulative exposures acquired over the 
life course and the interventions that could be implemented earlier in life will 
result in missed opportunities for impact and less progress made toward healthy 
longevity for all. The commission believes that the key targets discussed in this 
chapter can positively influence people of all ages, setting them up for a more 
positive trajectory toward longer, healthier life spans. 

KEY TARGET: HOUSING 

Housing is a primary component of the physical environment that can in-
fluence a person’s ability to achieve healthy longevity. The home, together with 
the built environment around the home, is critical to one’s quality of life and 
the ability to remain independent. For many, maintaining independent living 
will be the goal. For those unable to live alone, however, thoughtfully designed 
elements in group housing can improve quality of life. Regardless of location, 
numerous inequalities exist in housing for older adults, which are amplified in 
disadvantaged environments and for those who lack basic water and sanitation. 
These inequalities play a critical role in influencing a person’s healthy longevity 

FIGURE 5-2 The determinants of health and well-being in the physical environment.
SOURCE: Reprinted from The built environment and health, Rao et al., 2007, with per-
mission from Elsevier.
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throughout the life course. Important considerations for housing include univer-
sal design; affordability; and health and safety, including basic services such as 
water, sanitation, and hygiene. Finally, the proximity of a living space to food 
and resources will also play an important role in influencing healthy longevity.

Universal Design

One means of achieving independent and autonomous living for adults as 
they age is universal design, defined as intentionally developing environments 
and products to be easily accessed and used by a wide range of people (Farage et 
al., 2012). Although employing universal design principles1 at the initial stages 
of planning and designing housing results in 1 percent or less additional cost, the 
concept has yet to be widely adopted (Snider and Takeda, 2008), limiting many 
older people’s ability to perform such activities of daily living as bathing and 
moving around the home. Policies can encourage the development of accessible 
housing stock by incentivizing or requiring universal design features for all new 
homes. Designing homes with features that increase accessibility and indepen-
dence for those with mobility challenges creates housing stock that is suitable for 
all members of society, not just older adults. 

Availability and Affordability

The availability of affordable housing of adequate size and design and with 
access to community and social institutions is also a key component of healthy 
longevity. While many people say they want to stay in their home as they age, 
which enables more autonomy and continuation of social connections, doing so 
may pose challenges. For example, if children move out or a spouse dies, houses 
built for families may be more space than a single older person needs and too 
much for the person to manage. Depending on housing markets, younger people 
may be unable to afford to purchase or rent dwellings of the size that their parents 
could afford, raising questions about intergenerational equity. To address this 
challenge, policies that make it attractive for older people to downsize as they age 
are needed. As discussed in Chapter 4, there are also emerging programs pairing 
older and younger generations to address both the lack of housing available to 
young people and the need for more assistance for older adults.

Additionally, many older people of lower socioeconomic status are more 
likely to live in poor-quality housing for much of their younger years, often in 
environments that are not conducive to social integration and mobility (WHO, 
2015). The benefits to their longevity of having them remain in these locations 

1  Universal design principles include having a “no-step entry, all living space on one floor, switches 
and outlets at easily reachable heights, wide hallways and doors, and lever door handles and faucets” 
(Guzman et al., 2017, p. 1).
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will be limited. Understanding specific demands in different areas can help policy 
makers and community leaders be more proactive in their approaches to this is-
sue. As found in a study in Mexico, for example, housing arrangements in middle 
age have been found to predict housing needs in older age. Overcoming typical 
limitations of not having long-term data, the researchers found that typical living 
arrangements for adults at age 50 predicted their future living arrangements, with 
the potential to inform public health and other urban design policies (Huffman 
et al., 2019). As the older population grows, the need for affordable housing will 
increase, and policy makers need to take this need into account. 

Health and Safety

Health and safety risks posed by poor housing conditions in infancy, child-
hood, and adulthood are similar in magnitude to those posed by smoking and 
alcohol consumption and can contribute to downstream mental and physical 
health conditions later in life (Howden-Chapman, 2004). The WHO Regional 
Office for Europe compiled a list of factors associated with inadequate housing, 
such as mold, lack of smoke detectors or window guards, overcrowding, indoor 
cold, traffic noise, and lead or radon exposure (Braubach et al., 2011). It summa-
rized the evidence for the significant health consequences of these factors, which 
include asthma mortality and morbidity, injury deaths, lung cancer, respiratory 
problems, and cardiovascular disease, all of which affect people across age 
groups. Likewise, a German longitudinal study followed households for 25 years 
and found that, among people aged 64 and older, those living in homes need-
ing minor renovations or major renovations had, respectively, 6 percent and 20 
percent more physician visits than those living in homes needing no renovations 
(Palacios et al., 2021). 

Taking a closer look at safety within the home, “falls are the second leading 
cause of unintentional injury deaths worldwide” and pose a serious risk to older 
people, who suffer the greatest number of fatal falls relative to other age groups 
(WHO, 2021a). However, children are another high-risk group for falls, so im-
proving housing design and standards to prevent falls can address a problem 
that spans age groups. A study of older adults in Nigeria found that “28.4% [of] 
respondents believed that houses that were dark, ill-ventilated, damp and dilapi-
dated were dangerous to health of the aged living therein. Poor lighting coupled 
with steep slope of stairs and slippery floor finish had caused falls and collision 
with objects among 18.2 [percent of] respondents” (Alabi and Fatusin, 2018, p. 
174). Potential modifications to prevent falls and address other health aspects of 
housing conditions are presented in Box 5-1.
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Water, Sanitation, and Hygiene

The availability and quality of water, sanitation, and hygiene are essential 
for all people to cook nutritious food, avoid waterborne pathogens, and main-
tain a socially acceptable level of hygiene. Less than half the population in 42 
countries have basic handwashing facilities in the home (Seghers, 2020). In the 
Democratic Republic of Congo, Lesotho, Liberia, and Rwanda, only 5 percent 
of the population have access to these facilities, while this proportion is less than 
30 percent in Haiti, Vanuatu, Bolivia, and Timor-Leste (Kashiwase, 2020). This 
lack of access to basic services can also have negative effects across generations, 
setting individuals up for challenges across the life course. A study in India, for 
example, found that pregnant women who spent more than two hours per day 
fetching water were 33 percent more likely to have a baby born with low birth-

BOX 5-1 
Successful Models of Housing Modifications

	 Numerous studies have shown that such modifications as weatherizing, insula-
tion, and “green” housing can improve the health of residents. For example, a U.S. 
study examining the effect of green renovation within low-income housing found 
that self-reported health in adults improved from 59 to 67 percent. This increase 
was aligned with measured improvements in water problems, allergen dust load-
ing, and the presence of pests and use of pesticides. Adults specifically reported 
a lower prevalence of angina, hay fever, and sinusitis, along with better emotional 
states, including less sadness and hopelessness. Improving physical and mental 
health for adults, even at younger ages, can translate to better health status and 
functioning as they age. 
	 Other basic improvements in housing for older adults can also lead to more 
autonomy and increased likelihood of aging in place. After hearing from residents 
in Tsuen Wan District, Hong Kong, that housing modifications were a priority, 
local leaders implemented a program for 300 households to improve accessibility 
through a joint partnership. Residents could choose from installation of a grab 
bar, replacement of fluorescent light bulbs, installation of a raised toilet seat, 
lighting installation, adjustment of a TV antenna, or wall repainting. “Both younger 
and older volunteers from the local community visited older adults and people 
living with disabilities to talk to them and listen to their perspectives. This allowed 
the social service agency to identify the older adults’ specific needs and to plan 
follow-up action” (WHO, 2017a). These volunteers played a major role in building 
rapport and establishing trust with the older residents, enabling greater trust in 
the project itself and building community.

SOURCES: Jacobs et al., 2014; WHO, 2017a.
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weight (Baker et al., 2018). Those who shared a compound latrine versus those 
who did not were also more likely to give birth preterm.

While more pervasive in low-income countries, these problems are seen as 
well in middle-income countries, where they are also associated with poor health 
indicators. Water supply, sewerage, and access to indoor shower facilities and 
washrooms were key components of a composite measure of built environment 
that was applied in Brazil. Using this measure, researchers found positive associ-
ations among community dwellers 60 years and older between adverse conditions 
of the built environment and respiratory, urinary, and gastrointestinal conditions, 
as well as headaches and visual impairment (Blay et al., 2015). In South Africa, 
“community level provision of built resources of basic services (i.e., water, sani-
tation, electricity, housing) has a modest but significant impact on older persons’ 
subjective well-being” (Ralston, 2018, p. 111). However, individuals with chronic 
illness did not receive the same benefit as those without such illness, pointing 
to the importance of providing these basic services to a community before its 
residents develop chronic conditions.

Housing in Informal Settlements

Housing challenges are amplified in informal settlements, sometimes re-
ferred to as “slum” environments. Informal settlements are characterized by lack 
of access to safe water, sanitation, and durable infrastructure; insecure tenure of 
individuals in their housing; and a high density of residents (UN Habitat, 2006). 
The informality of these settlements—when residents are not registered with the 
municipality—influences the lack of access to the amenities and services import-
ant for health (Weimann and Oni, 2019). Inhabitants are also more vulnerable 
to consequences of urban development projects as well as climate and natural 
disasters, all of which can displace them. 

Residing in informal communities negatively impacts health and 
health-seeking behaviors. A study of informal settlements in Rio de Janeiro, 
Brazil, found healthy life expectancy was twice as high in more affluent areas 
than in the slum settings (Szwarcwald et al., 2011). Researchers who examined 
residents in two informal settlements in Kenya noted associations with multiple 
adversities among older people, including mobility issues, lack of access to 
basic health services for cardiovascular and musculoskeletal conditions, and 
mental and emotional stress heightened by overcrowded family homes (Abod-
erin et al., 2017). WHO’s age-friendly communities and cities program, which 
emphasizes age-focused living standards that meet the needs of older adults, 
can guide efforts to upgrade or create alternatives to informal settlements. As 
written, however, the program’s indicators do not capture mental and emotional 
well-being challenges arising from basic housing quality.
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Access to Food and Resources

Chapter 4 highlights the critical interplay among social determinants of 
health, poverty, and life expectancy. A steepening longevity gradient across 
cities and regions poses troubling questions about how health, prosperity, and 
environment have uneven impacts across the social landscape. One key aspect 
of healthy longevity is a healthy diet of nutritious food. But lack of access to and 
availability of nutritious food can be a challenge for people across the life course 
depending on their circumstances, particularly income level and geographic lo-
cation. For example, the effects of poverty can include food insecurity due to a 
lack of financial security and challenges in the affordability of nutritious food. 
In addition to affordability, the length of travel necessary to procure nutritious 
food can be a barrier. 

In the Global North, the concept of “food deserts”—“areas with limited 
access to affordable and nutritious food”—is recognized for its impact on food 
security for many households (Jones, 2011). Food insecurity intersects with 
housing-related factors in important ways. For example, researchers in Ontario, 
Canada, found that, relative to the overall prevalence of food insecurity among 
seniors, twice as many older adults living in subsidized housing experienced 
food insecurity (Pirrie et al., 2020). Additionally, women can be more vul-
nerable than men to food insecurity; researchers in Portugal found that 26.5 
percent of older females reported being food insecure, compared with just 18.9 
percent of older males (Fernandes et al., 2018). In higher-income countries, 
the placement of new housing developments, especially for older adults, near 
community centers or the introduction of farmers’ markets in underserved areas 
can partially fill the gap in food access. But without close proximity to these 
resources, people will rely on transportation. Thus, communities suffering from 
decades of structural racism or economic disinvestment that leads to a lack of 
robust transportation options will also be more food insecure (Beatrice et al., 
2021; ODPHP, 2022). 

The concept of food deserts, even in urban areas, is less relevant to mea-
suring levels of food insecurity in countries of the Global South (Wagner et 
al., 2019). Because of the fluidity of the informal food economy in these areas, 
proximity to sources of food can be difficult to assess. Research on the applica-
tion of this concept in the Global South is limited, but when analyzing access in 
Nairobi and Mexico City, researchers concluded that “food deserts in the Global 
South should not be understood through the proxy measurement of supermarket 
access” (Wagner et al., 2019, p. 13). Households in both cities accessed mul-
tiple types of food-sourcing options (Wagner et al., 2019). Additional research 
is needed to explore the structural drivers of inequities in food sourcing within 
urban environments in the Global South. However, given the dependence on 
agriculture for many in these countries, additional threats to food security, such 
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as climate change, protracted conflicts, and economic stalls (as seen during the 
COVID-19 pandemic), will continue to be at the forefront and demand attention 
(Whiting, 2022). 

The demographic challenge of population aging also intersects with food 
insecurity in other ways, as the average age of farmers worldwide is 60 years 
old (Vos, 2014). In low- and middle-income countries, adults over the age of 
55 make up approximately 30 percent of agricultural holders, and agriculture 
is often their main source of income (Heide-Ottosen, 2014). But, due to age 
discrimination and the perception of older farmers as unable to learn new skills, 
they are often excluded from productive resources and training on innovative 
technologies. 

Inequality in access to nutritious food is also seen in low-resourced environ-
ments, such as informal settlements or refugee camps in low- and middle-income 
countries. A HelpAge International study conducted in Kenya found that more 
than 50 percent of people aged 60 and older living in refugee camps were in 
need of nutritional support as the result of a lack of access to food rations and a 
low-diversity diet (Fritsch and Myatt, 2011). 

Levers for Empowering Change

Living environments could be redesigned in the near and longer terms to 
accommodate all ages in society, with attention to affordability, health, and safety. 
Especially as many countries continue to see a rise in their older populations, it 
is important to think about how best to accommodate older people with various 
housing options to promote optimal functionality and healthy longevity. Studies 
included in a review of evidence assessing housing interventions consistently 
found that providing housing and supports reduces emergency department vis-
its and hospital stays and can generate a return on investment of USD1.57 in 
savings for every USD1 spent (Tsega et al., 2017). Multiple approaches can be 
applied to this end, such as increasing the availability of housing appropriate for 
independent living and making modifications to increase access to transit and 
needed services. 

Additionally, proximity to resources such as nutritious food can have clear 
impacts on healthy longevity. Tsega and colleagues (2017) found evidence that 
access to healthy food among vulnerable populations is associated with lower 
health care costs and utilization. The ability to access health and social services 
is an important consideration when developing new housing projects and solu-
tions to promote healthy longevity. Finally, “it is crucial that [older farmers] have 
equal access to productive resources and training on innovative technologies” 
(Heide-Ottosen, 2014, p. 21), to benefit farmers and to maintain an adequate 
global food supply.
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Finding 5-1: Housing that encourages independence, social integration, 
and mobility is a key factor in older adults’ ability to realize healthy 
longevity, but the availability and affordability of this type of housing 
are limited, especially for those with limited financial resources.

Conclusion 5-1: To achieve global healthy longevity, safe and accessible 
housing that allows older people to age in place is critical. To ensure 
that housing and community design meets their needs, older people need 
to be included in user-centered design processes when modifying exist-
ing or creating new housing. Housing that supports aging in place can 
be encouraged through universal design standards, embedded health 
and social services, and “smart” technology adaptations that encour-
age independence. For some countries, especially those with informal 
settlement environments, providing housing that has sufficient water, 
sanitation, and hygiene is a critical first step toward achieving healthy 
longevity.

Finding 5-2: The proximity of a person’s living space to critical re-
sources such as food can facilitate healthy longevity. Without food 
security, people are at risk of several comorbidities, such as dementia, 
depression, and functional dependence. Studies have found a high prev-
alence of food insecurity in older populations across several countries, 
affecting women more than men. 

Conclusion 5-2: Given older people’s vulnerability to malnutrition and 
the comorbidities associated with poor nutritional status, housing op-
tions for older adults need to take into account the accessibility of such 
essential needs as nutritious food. 

Metrics

To measure progress on the goals and recommendations of the roadmap 
set forth in this report, many existing metrics can be used from related reports 
and initiatives around the world. Several examples are provided here for con-
sideration when cities or countries are attempting to track their progress toward 
healthy longevity. United Nations (UN) Sustainable Development Goals (SDGs) 
9, 11, and 13 are particularly relevant to efforts linking health and the envi-
ronment, and using those indicators can provide an established mechanism for 
measuring progress. The following SDG indicator is especially aligned with this 
key target of housing (UN, 2022):
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•	� Indicator 11.1.1: Proportion of urban population living in slums, informal 
settlements or inadequate housing.

While the concept of “food deserts” has limitations with respect to being 
applied universally, the Global Food Security Index uses 59 indicators to 
measure food security across 113 countries. Indicators include “affordability, 
availability, quality, safety, and natural resources and resilience” (The Econo-
mist Group, 2022). The index can be downloaded and customized for different 
areas.

Research Questions

While an abundance of evidence has been generated over the past few 
decades on the importance of the physical environment and its relationships to 
health and longevity, questions remain about how a community’s context or the 
implementation of interventions, such as housing for older adults, may influence 
the strengths or characteristics of relationships. A study in England found an 
implementation gap between existing policies and actual housing options for 
older people in a region with a high proportion of older adults (Robinson et al., 
2020). The authors argue that future research should seek to understand whether 
municipal or sheltered housing can facilitate aging in place for older adults and 
whether it can reduce the need for people to move into residential care, as well 
as what the cost savings might be. 

KEY TARGET: PUBLIC SPACES AND INFRASTRUCTURE

Like housing, public space and community infrastructure are important to 
health and well-being from birth until death. Public spaces impact mobility, 
which in turn influences people’s ability to interact with other people within fami-
lies, communities, and regions (Webber et al., 2010). Public spaces also represent 
an opportunity, as the World Bank estimates that one-third of a city’s land area is 
covered by such spaces (World Bank, 2020). Multiple neighborhood resources, 
such as parks, places to sit, and public transportation, are positively associated 
with older adults’ active travel (Portegijs et al., 2020). As discussed in Chapter 4, 
increased opportunities for social engagement and interaction across generations 
can positively influence healthy longevity. Intentional design of public spaces 
can strengthen social cohesion, promote urban health and citizen well-being, 
and support the local economy (World Bank, 2020). Government leaders and the 
general public are pressing for intentional design of public spaces that promote 
healthy longevity. While there are numerous angles to consider when creating 
and designing public spaces, the commission prioritizes the characteristics most 
directly affecting health and healthy longevity, including green space, walkability, 
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and safety. Box 5-2 presents a case study in Lima, Peru, highlighting these three 
characteristics, in which local government transformed underused parking lots 
to a vibrant public space. 

Green Space

Green space, including public parks, playgrounds, and residential greenery 
in urban environments, has positive health benefits across all ages, ranging from 
improved physical and mental health to reduced mortality (Braubach et al., 2017). 
A recent systematic review across seven countries concluded that green urban 
spaces can help people live longer and avoid premature death. The researchers 
concluded that “interventions to increase and manage green spaces should be 

BOX 5-2 
Case Study: Transforming Plaza 31 in Lima, Peru

	 With a confluence of scarce public spaces, fragmented governance, high costs 
of maintaining green spaces in a desert atmosphere, and historical segregation 
and violence, the equitable availability of usable public green spaces in Lima, 
Peru, was very limited. As part of its efforts to change this situation, the local gov-
ernment of the San Isidro district transformed parking lots into a place to gather. 
The space serves a wealthier neighborhood and a lower-income neighboring 
district.
	 Over 3 months, authorities transformed 2,000 square meters of parking lots 
and roads into a pedestrian plaza. “Today, the renovated plaza has green spaces, 
more than 30 newly planted trees, free wireless internet access, and benches and 
resting places accessible to people with disabilities” (Kaw et al., 2020, p. 275). 
This transformation also addressed citizens’ security concerns. In addition, land 
use changes made as part of the project helped bring new commercial uses to 
the neighborhoods, such as the municipality’s second gym. 
	 While some residents were fearful of visitors from neighboring districts, local 
leaders emphasized the need for equity in public spaces and stated that those 
spaces should be for anyone and could not be restricted to certain individuals. 
These leaders engaged diverse groups of people, often younger than the average 
age of residents, to bring different insights to the project—an example of user-cen-
tered design. 
	 “The transformation of Plaza 31 has led to a fourfold to fivefold increase in the 
number of people who use the plaza for resting, eating lunch, meeting friends, 
reading, strolling, and so forth” (Kaw et al., 2020, p. 277). All respondents in a 
survey of users rated the project positively, and 36 percent noted that they used 
the space multiple times per week. Finally, as a nod to increasing social cohesion 
and belonging, 93 percent said the transformation made them feel a part of San 
Isidro.

SOURCE: Kaw et al., 2020.
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considered a strategic public health intervention” given that all-cause mortality 
increases as the greenness decreases (Rojas-Rueda et al., 2019, p. e469). 

Specific benefits of green space have been demonstrated among different 
population segments as well, including protective effects on sleep deficiency for 
people over age 65 and increased physical activity for adults over 60 (WHO, 
2016). Another study of older adults in Bogotá, Colombia, found that higher 
density of public parks was associated with better self-rated health (Parra et al., 
2010). Recognizing these benefits, several regional and global agreements and 
declarations include language about improving access to green space. In particu-
lar, SDG Target 11.7 calls for “universal access to safe, inclusive and accessible, 
green and public spaces, particularly for women and children, older persons and 
persons with disabilities” (UN, 2022). However, the current distribution of these 
green spaces within cities is often not equitable, so improving access to these 
benefits for all populations is an important policy goal for city and country leaders 
as they consider ways to optimize healthy longevity. 

In addition to parks and public squares, community gardens are another form 
of urban green space that have gained attention recently. The emergence of “urban 
agrihoods” in the United States represents an attempt to provide an alternative 
neighborhood growth model, positioning agriculture at the center of mixed-use 
development. This approach not only increases green space within urban envi-
ronments but also can encourage mobility and walking while increasing access 
to locally grown foods. One example is a recent collaboration in Philadelphia, 
Pennsylvania, that established a community garden program to give older immi-
grants the opportunity to volunteer, meet community members, and grow food for 
their families (US Aging, 2022). Community gardens that are accessible to older 
adults create opportunities for nonstrenuous exercise and social interaction with 
varying age groups. Community gardens have also demonstrated numerous ben-
efits in the Gambia, including job creation; empowerment of women and youth; 
and greater levels of food security, nutrition, and health for participants (IFAD, 
2019). The International Fund for Agricultural Development supports more than 
30 community gardens in the Gambia, with several more to follow, enabling 
community members to cultivate a diverse array of nutritious foods and create 
additional income streams. It also reports transformational downstream benefits 
for the entire rural community—an indication that such programs are beneficial 
beyond urban environments.

A recent review of the impacts of urban green space demonstrated that such 
interventions carry positive health benefits, as well as “social and environmental 
outcomes, for all population groups, particularly those of lower socioeconomic 
status” (WHO, 2017b, p. 5), thus having a positive impact on health equity. The 
researchers suggest that the community should be engaged in planning and design 
at the outset to optimize outcomes, and equity should inform the design and be 
monitored following implementation. They also suggest that people of all ages 
who will use a green space be involved in its planning and design, and design 
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criteria should ensure that the resulting space is inclusive of and accessible to 
people of all ages. Given evidence that the design and maintenance of green 
spaces can mitigate health risks associated with living in urban areas, equitable 
access to green spaces is appropriately central to health-oriented urban planning 
and policies (Daniel, 2022). Indeed, Target 11.7 of the UN SDGs states that by 
2030, countries should “provide universal access to safe, inclusive, and accessible 
green and public spaces, particularly for women and children, older persons, and 
persons with disabilities” (UN, 2022). 

Walkability 

While much of the 20th century focused on urban design accommodating 
cars, buses, or trains, cities around the world have recently focused on reorienting 
their design around people. Australia’s Plan Melbourne centers on the ability of 
residents to meet most of their daily needs by traveling no more than 20 minutes 
from home by walking, cycling, or public transit (WEF, 2019). Walkability is 
the degree to which “the built environment enables the mobility of pedestrians” 
(Baobeid et al., 2021, p. 2). It is positively correlated with the health of an ar-
ea’s residents, and cities are increasingly recognizing walkability’s benefits to 
individuals’ health and to a city’s energy and economy. But city living can pose 
challenges for older adults, because infrastructure is “typically designed for 
the working population to enhance efficiency and productivity,” such as short 
street-crossing times and busy sidewalks with bike, scooter, and pedestrian traffic 
(Loo et al., 2017, p. 812).

High walkability of an area is beneficial for people across the life course, 
from children to older adults, and numerous relationships have been found across 
countries between walkability and physical activity levels (Sallis et al., 2016). 
Spanish researchers, for example, found that older adults living in highly walk-
able neighborhoods of Barcelona made more trips and spent more time walk-
ing relative to their counterparts in less walkable neighborhoods (Marquet and 
Miralles-Guasch, 2015). But motivations for mobility, especially among older 
people, often go beyond physical activity to include access to social support from 
family members and community networks (Gorman et al., 2019).

Overall, across 19 studies published in English or Chinese, walkability was 
found to have a preventive effect for diabetes, obesity, and hypertension, as well 
as dementia, for which diabetes is a risk factor (Cheng et al., 2012). One analysis, 
for example, found higher walkability to be associated with a lower prevalence 
of diabetes and obesity in 8,777 neighborhoods in Canada (Creatore et al., 2016). 
Given that physical activity has a direct correlation with physical health and can 
indirectly impact social engagement, developing neighborhoods and communities 
that support walking by individuals of all ages can enable healthy longevity. Even 
benches that allow people to sit and rest can make a difference for both parents 
with young children and older adults (WHO, 2022b).
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More than half of the world (55 percent) lives in urban settings, and by 
2050, that proportion will increase to 68 percent (UN, 2018). The United Nations 
reports that meaningful sustainable development will be critical in low- and mid-
dle-income countries, where the pace of urbanization will be especially rapid. 
Urbanization has played a key role in shaping human interaction, infrastructure, 
and living styles. With this increase in urbanization in recent years, it is even 
more important for cities to develop sustainable and feasible transit solutions for 
residents in ways that encourage community interaction and connection. At the 
same time, intentionally designing roads and sidewalks for improved walkability 
is taking place in many locations, with important benefits for people of all ages. 
The neighborhood of Yonsei-ro in Seoul, South Korea, for example, undertook a 
transformation that involved widening sidewalks at bottlenecks and developing 
more connections to subways, public squares, and shopping malls (Kaw et al., 
2020). Consequently, the number of traffic accidents was reduced by more than 
50 percent in the year following implementation, and the number of visitors 
increased by nearly 29 percent. 

Safety

Safety, which promotes healthy longevity, includes reducing risks of becom-
ing a victim of crime, being injured as a pedestrian, and falling. As with so many 
other aspects of healthy longevity, people with lower versus higher incomes are 
less likely to live in safe environments. Public spaces in low-income areas are 
often unsafe for reasons that range from increased traffic exposure to elevated 
crime rates. Safety in public spaces is relevant for all people but is particularly 
important for older adults, who are especially vulnerable to feeling unsafe and 
less likely to be mobile than younger people. Even if physical infrastructure such 
as roads and sidewalks is present, older adults will not be as active as needed to 
benefit their health if they do not feel safe going out.

A recent qualitative study of older adults living in a high-crime neighbor-
hood, for example, found that many reported feeling “trapped” in their apart-
ments, which directly affected not only their physical activity but also their 
ability to create and maintain social relationships (Portacolone, 2017). In a study 
of senior housing in Stockholm, researchers found that all criminal incidents de-
scribed by residents of senior housing took place near their housing (Ceccato and 
Bamzar, 2016). It is important to note, however, that location and cultural context 
influence perceptions of crime among older adults. In South Africa, for example, 
65 percent of older adults reported feeling unsafe on the street, compared with 
only 9 percent in Ghana (Lloyd-Sherlock et al., 2016). The effects of crime on 
fear have a strong association with mobility beyond the home. Where older adults 
fear crime, they are less likely to leave their home, limiting the physical activity 
and social connection that promotes healthy longevity.
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Leveraging Opportunities for Community Design

While redesigning cities to improve public infrastructure and add various 
elements can be resource-intensive and time-consuming, the occurrence of a 
disaster, small or large in scale, offers an opportunity to return to a “better 
normal,” provided that aspects of safe housing, green spaces, walkability, and 
social cohesion are incorporated into recovery planning before a disaster occurs. 
Following the 2012 earthquake and tsunami affecting eastern Japan, for example, 
authorities and private-sector businesses partnered to redesign a more resilient 
public housing community, detailed in Box 5-3.

Levers for Empowering Change

“Given the complexity of the built environment, understanding its influence 
on human health requires a community-based, multilevel, and interdisciplinary 
research approach” (Srinivasan et al., 2003, p. 1446). Many international reports 
call for efforts similar to those proposed in this report, and considering these re-
ports in concert and not in competition can maximize the effect of interventions. 
For example, WHO’s Global Network for Age-friendly Cities and Communities, 
established in 2010, seeks to stimulate and enable cities and communities around 
the world to become increasingly age-friendly (WHO, 2022b). It provides con-

BOX 5-3 
Case Study: Tago-Nishi Disaster Resilient Community 

	 After the earthquake and tsunami that hit the eastern coast of Japan in 2012, 
authorities in Sendai City, one of the areas most devastated by the tsunami, 
set out to create a more resilient public housing resettlement area for people 
of all ages. Tago-Nishi was created as a model eco-town, with its own energy 
management system to supply the community center with power in the event of 
blackouts. In addition to built-in countermeasures for utility shortfalls, the town 
design included renewable energy sources, and smart grid systems provided by 
public–private partnerships.
	 The Open Village Nokishita community complex was included in the design 
as an easy place for community members of all ages to gather. “The facilities … 
planned for this 4,200-square-meter site around a courtyard were: a group home 
and short-stay facility for people with disabilities, a consultation and support of-
fice, a café and gallery to provide job assistance to people with disabilities, and 
a collective space and private nursery school” (Sekisui House, 2021, p. 74). This 
portion of the town opened in May 2019, with a focus on healthy urban develop-
ment through connections and functions.

SOURCES: ESCAP, 2012; Hashimoto et al., 2015; iKaaS, 2022; Sekisui House, 2021.
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nections between cities and communities to enable the exchange of information, 
assist in identifying innovative and evidence-based solutions, and offer a global 
database of age-friendly practices that members can access. 

Individual choices regarding mobility are shaped by the built environment. 
Urban and transportation planners can create well-designed, mixed-use, compact 
cities of the future wherein trip length between origins and destinations is short 
enough to promote active travel (e.g., walking and cycling). Pedestrian-friendly 
infrastructure—tree-lined streets, quality sidewalks, supportive bus stops (e.g., 
with benches), traffic aids at crossings, and crosswalks—has the potential to 
improve perceptions of safety in neighborhoods. Intentional incorporation of 
evidence-based factors that promote well-being in the design of holistic physical 
environments can support healthy longevity for all people, including older adults, 
as described in Vision 2050 (see Chapter 2). 

Finding 5-3: Intentionally designed public spaces and built environ-
ments can play an important role in influencing healthy longevity. Cre-
ating opportunities for mobility, walkability, access to green space, and 
social engagement can enhance the lives of older people and reduce 
mortality and morbidity.

Finding 5-4: Public infrastructure, such as sidewalks, bike lanes, and 
well-lit streets, can influence the usability of an area and adults’ per-
ception of safety. Interventions can facilitate more active travel, such as 
walking and cycling, and reduce sedentary behavior.

Conclusion 5-3: Opportunities exist to translate evidence into action in 
designing public spaces and infrastructure to promote social cohesion 
and intergenerational connection, thereby improving health outcomes 
and enhancing the lives of older adults.

Metrics

Again considering the SDGs and the efforts that have been made to achieve 
them over the past several years, Target 11.7 specifically focuses on universal 
access to safe, inclusive green and public spaces. The corresponding indicator 
can help inform progress toward this target (UN, 2022):

•	� Indicator 11.7.1: Average share of the built-up area of cities that is open space 
for public use for all, by sex, age, and persons with disabilities.

Additionally, as the importance of walkability for a city or community has 
become increasingly recognized, measuring walkability and understanding factors 
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that may impact the mobility of older adults is also important. Accordingly, Alves 
and colleagues (2020) have proposed a Walkability Index for Elderly Health, which 
associates the adequacy of public spaces for older adults with the physical health 
benefits of walking. This index also can help urban planners and the general public 
identify age-friendly walking routes that take older adults’ needs into account while 
also providing access to the amenities that young people and families are seeking. 

Research Questions

Generally, the return on investment for various interventions related to age-
friendly cities and improved public infrastructure needs to be better understood. 
This will enable government leaders at all levels to select the right set of in-
terventions for their culture and context. For example, what is the impact on 
elements of healthy longevity of introducing bike lanes, or safe streets, or park 
benches? Another area that could benefit from greater understanding is how best 
to link age-friendly efforts around the world to existing urban policies and design 
changes being implemented in cities and countries (van Hoof et al., 2021). Some 
researchers have also asked whether the established standards for age-friendly 
cities are outdated and should be reconsidered, given technological advances and 
new agile approaches to design.

Experts note the importance of codesigning interventions with intended older 
adult users to learn and share knowledge and experiences at the individual and 
municipal levels. At the same time, translational research is needed to ensure 
that the findings of such efforts are generalizable and applicable in real-world 
settings. Codesigning future studies and translating research into practice will 
ensure that the right stakeholders are being engaged in the design process to 
accelerate insight.

KEY TARGET: TRANSPORTATION

Adequate transportation, or the lack thereof, has significant impacts on 
people of all ages. Transportation encompasses public transit—buses, trains, 
subways, and light rail—and travel by personal, shared, or hired cars (e.g., taxis 
or rideshare). Limited transportation options can have impacts ranging from im-
pairing a person’s ability to stay engaged in the community to impeding access 
to needed health services, which clearly has negative effects on health, especially 
for those residing in remote neighborhoods (Syed et al., 2013). People’s access to 
multiple transportation modes can be limited by their financial resources as well 
as by inadequate infrastructure. However, new designs and innovations can pos-
itively impact the physical environment within a community, often at reasonable 
cost, to promote healthy longevity as people age and depend on different trans-
port methods. This section explores how public transit, driving, and automated 
vehicles may improve healthy longevity. 
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Public Transit

As one of the most widely used forms of transportation worldwide, public 
transit is widely accessible across income levels because it does not require an up-
front cost to purchase a vehicle or the ability to drive. In 118 countries, there are 
fewer than 200 vehicles per 1,000 people (NationMaster, 2022), emphasizing the 
critical nature of public transit. Public transit has particular importance for those 
living in low- and middle-income countries and for people with low incomes living 
in high-income countries who depend on public transportation and walking to meet 
their needs. 

In addition to being carbon-efficient and accessible, public transit systems 
generally require physical activity (walking, climbing stairs) for access to stations 
or transit stops. A longitudinal study of adults aged 40–69 in the United Kingdom 
found that people who switched from commuting by active or public transit to 
commuting by car experienced increases in body mass index (BMI), while those 
who switched in the reverse direction saw decreases in BMI (Flint et al., 2016). 
Well-designed public transportation can support mobility across the life course, 
especially for people of all ages with physical disabilities. 

However, there are numerous challenges to widespread availability and use 
of public transit. These include geographic disparities in stations, which influ-
ence equity within a city and may increase the distance of first- and last-mile 
travel to and from those stations for those who live in less favorable neighbor-
hoods. Public transit is also less available outside of urban areas and can be 
difficult to access for those with physical or cognitive disabilities. Interventions 
that make public transportation more accessible to older people and others have 
been piloted and implemented in multiple countries. A transportation welfare 
project in South Korea, for example, targets rural areas that lack public transit 
and charges the equivalent of just USD0.09 for a taxi ride (Sang-Hun, 2021), 
an approach that addresses the “first mile–last mile” challenge for older adults 
who had a long walk to and from a bus or train stop. Authorities found that the 
program enabled people in remote villages to travel outside their village twice 
as often as previously. Similarly, the Freedom Pass in London, which allows 
free access to extensive public transport for older citizens, was found to provide 
access to goods and services (Green et al., 2014). As a way to tackle chronic 
loneliness, bus travel provides a sense of belonging and visibility, as well as op-
portunities for meaningful social interaction. Thus, where good public transit is 
widely available and not stigmatized, it can be a major contributor to well-being. 
Other examples include

•	 the addition of bicycle lanes and bus rapid transit within urban environ-
ments (Stankov et al., 2020);

•	 free bus passes to increase use of public transit among older people 
(Webb et al., 2016); and
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•	 shareable mobility scooters for city residents with long distances to walk 
between their homes and public transportation, addressing first- and last-
mile challenges (Portland Bureau of Investigation, 2020).

Driving

Driving is a common mode of travel for older people, especially in high-in-
come countries, where it is the most prevalent mode of transportation among 
more affluent older people. In contrast to other modes of transportation, it has 
negative consequences, such as pollution and congestion (Green et al., 2014). 
For many older adults, driving allows them to spend more time away from home, 
stay engaged in their communities, and score higher on measures of successful 
aging (Houser, 2005). But, driving is not an equitable form of transportation. In 
Los Angeles, low-income older adults residing in inner-city neighborhoods have 
lower access to private vehicles relative to more advantaged population groups 
(Loukaitou-Sideris et al., 2018).

Moreover, driving is not always an option as people continue to age. Among 
older people, reduced functional capacity associated with sensory and musculo-
skeletal deficits can force older people to stop driving. “[O]lder men and women, 
ages 70–74, could expect to not be driving and instead be dependent on alterna-
tive transportation for the last 7 to 10 years of their lives, respectively” (O’Neill 
et al., 2019). When older people stop driving, their mobility decreases when they 
lack other transportation, with negative effects on their health. A systematic re-
view found driving cessation to be associated with greater rates of mortality and 
depression, as well as premature admission to assistive-care facilities (Chihuri 
et al., 2016). Pooled data from five of the studies linked driving cessation with 
nearly double the rate of depressive symptoms in older adults.

Autonomous Vehicles and Other Emerging Solutions

Emerging technologies such as autonomous vehicles (AVs) will likely play 
an important role in meeting the growing demand to support the travel needs of 
an increasing older adult population. Once AVs are broadly available and their 
safety issues resolved, they have the potential to significantly improve the ability 
of older adults to travel around their communities (Harper et al., 2016; Shergold 
et al., 2015). Studies have highlighted reluctance to use AVs among older people, 
a tendency that increases with age (Becker and Axhausen, 2017). Training and 
awareness programs targeting older adults may help overcome reluctance. Shared 
AVs may provide a good option for neighborhoods that are designed for aging in 
place and have higher proportions of older adult residents (Carnemolla, 2018).

Like housing, discussed previously in this chapter, emerging AV technologies 
can be made more friendly for older adults through incorporation of such aspects 
of universal design as low-floor vehicle designs for easy entry, comfortable seat-
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ing, automated journey planning, and the use of audio-visual technologies (Metz, 
2000). In addition, integrating currently older people or “future elders” into the 
design process can ensure consideration of the unique needs of the aging popula-
tion throughout the conceptualization, prototyping, and validation of AV designs. 
In addition to AVs, next-generation assistive technologies can support mobility 
and active lifestyles for older individuals, enabling them to travel both within 
and beyond their neighborhoods and communities (Marston and Samuels, 2019). 

Other potential solutions involve interdisciplinary approaches. As the older 
population continues to grow, more than 80 businesses in Japan have devoted them-
selves to the principle of Mobility as a Service transport, which allows for shared 
ride services in addition to other options through a smartphone app (Doi, 2021). 
Most of these options are focused on operating in rural regions of Japan with less 
access to established mass transit infrastructure. In Shobara, a depopulated town in 
the mountains, new bus stops have decreased the distance older adults must walk to 
reach a stop. To make this system viable, the town has introduced smaller vehicles 
and a reservation system to reduce unnecessary use (Doi, 2021).

Levers for Empowering Change 

Many opportunities exist to incorporate designs friendly to older adults in 
transportation systems, whether based on individual driving or public transit. Op-
tions include universal design in cars; innovative design of railways and buses that 
allows older adults to board, alight, and be seated more comfortably; installation 
of bus shelters, benches, and street lighting at transit stops and stations; and provi-
sion of mobility aids for crossings at bus stops (to enhance perceptions of safety). 
The frequency of services for multimodal linkages can be optimized, and the 
accessibility of point-to-point services can be enhanced. In addition to increased 
provision of public transportation links, rideshare companies such as Uber and 
Lyft, where available, have revolutionized point-to-point transportation for older 
people, and these services can also be augmented by such innovations as mobility 
scooters and reservations for specialized routes. These options can address some of 
the first- and last-mile gaps in public transportation. Finally, economic incentives 
in the form of travel subsidies have been shown to increase use of public transit. 

Finding 5-5: Safe and accessible transportation options can give older 
adults the opportunity to enjoy independent mobility around their com-
munity instead of avoiding social activities and becoming isolated and 
lonely. In areas where public transit does not meet the last-mile needs of 
the population, such innovations as rideshare programs and autonomous 
vehicles are opportunities to increase safe mobility for older adults.

Conclusion 5-4: As older adults begin to make up a larger percentage 
of populations, countries and cities need to enhance available transpor-
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tation options other than driving. Public transit systems would benefit 
from older adult–friendly designs and augmented first- and last-mile 
opportunities to ensure that people of all ages are able to maintain their 
independence and mobility.

Metrics

UN SDG Target 11.2 is related to transportation, so using the corresponding 
indicator of progress can help cities think about ways to advance efforts toward 
these goals (UN, 2022). 

•	� Indicator 11.2.1: Proportion of population that has convenient access to 
public transport by sex, age, and persons with disabilities.

For additional metrics to consider, McKinsey & Company developed ele-
ments of success in 2021 after studying the transportation systems in 24 cities 
across the globe (Knupfer et al., 2018). They selected five aspects of transporta-
tion systems for comprehensive assessment: availability, affordability, efficiency, 
convenience, and safety and sustainable development. For example, availability 
includes such indicators as the share of the population or workplaces living or 
located less than 20 minutes’ walking distance from a railroad station, or the 
number of bicycles used in public rental systems per million people. Indicators 
for safety and sustainability include such measures as the number of public-road 
traffic accident fatalities per million people per year, or the concentration of nitric 
oxide in the air in molecules per cubic centimeter.

Research Questions

With respect to transportation, much research has been directed at mobility 
options and building of mobility environments that are accessible for older adults, 
but how legislative and institutional approaches to providing various transport 
options are best used remains unclear (Lin and Cui, 2021). The latter findings 
could be paired with findings on the optimal combination and use of policies to 
promote equity and social inclusion for a more synergistic impact.

KEY TARGET: DIGITAL TECHNOLOGIES

In the 21st century, access to digital communications is imperative for all peo-
ple. Interactions with businesses, health care systems, and educational institutions 
are now built on an internet foundation. Many of the advances described in this 
and the earlier chapters in housing, social engagement, and transportation are also 
contingent on access to reliable internet and familiarity with digital devices. The 
COVID-19 pandemic highlighted the importance of internet-based communication 
within families and social groups at a time when in-person gathering was deemed 
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unsafe. Unfortunately, inequity in access to modern, high-speed internet across 
populations is significant (Garcia-Escribano, 2020). One area of inequity is the 
pronounced digital divide between older adults and other age groups. “The UK 
Office of National Statistics estimated that in 2020 around 92% of the population 
as a whole used the internet, compared to only 54% of people aged 75 years or 
older” (The Lancet Healthy Longevity, 2021, p. E601). For older adults, the adop-
tion and use of internet- and other technology-based systems is influenced by the 
availability of broadband internet and also by discomfort with using technologies 
that did not exist during most of their adulthood (see Chapter 4). Considering the 
intended users of digital technologies during the design and development process 
and jointly designing systems with users will improve usability to older people and 
support efforts to reduce ageism, health inequities, and the digital divide.

A digital technology access divide also exists between high- and low- and 
middle-income countries. The World Bank reports that only 50 percent of the pop-
ulation in low- and middle-income countries uses the internet, compared with 89 
percent in high-income countries (World Bank, 2022). Public- and private-sector 
involvement is imperative to improving access, including cost reduction, which 
will be necessary for technology to support the achievement of healthy longevity.

Broadband Access

Access to high-speed internet is integral to a functioning society today, and 
thus is an essential component of infrastructure. While researchers and policy 
makers appear to understand the extent to which broadband benefits health and 
equity, disparities remain in access to the technology. “From economic stability, 
to education, to social supports, to civic agency, broadband and the digital ser-
vices it enables are intrinsically tied to collective health and equity outcomes” 
(Tomer et al., 2020, p. 3). The World Bank has estimated that in 2019, more than 
56 percent of the world’s population was using the internet, but only 1.2 billion 
people, or 15 percent of the world’s population, had fixed broadband subscrip-
tions (World Bank, 2022). According to the latest research in the United States, 
38 percent of households earning less than USD20,000 per year lack a broadband 
subscription, a gap that greatly impacts equitable access to and adoption of mo-
bile health technologies and other online systems (Sieck et al., 2021). Rural areas 
are notably unable to access reliable broadband internet services. “For example, 
while broadband use in the capital cities of India, the Kyrgyz Republic and Mol-
dova and are at the same level as some Organization for Economic Co-operation 
and Development (OECD) members, usage in these three countries’ rural areas 
is among the lowest in the world” (World Bank, 2021). 

Reliable internet access also impacts multiple aspects of life. During the 
COVID-19 pandemic, reliable access had far-reaching effects on a person’s abil-
ity to access mobile health technology, work in office settings, continue education 
during remote learning, and stay connected to social networks. Investments in 
broadband impact the economy, with one study showing that doubling broadband 
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speed can result in a 0.3 percent addition to gross domestic product growth, and 
even more modest increases in speed can positively impact household incomes 
in middle- and high-income countries (Ericsson et al., 2013). Katz (2009) found 
that if 12 Latin American countries were to add 11 million broadband lines, it 
would generate at least 378,000 jobs (Katz, 2009). 

The digital divide in access to infrastructure is seen within and across coun-
tries. The International Monetary Fund (IMF) has noted that this is also the 
case for businesses in different regions of the world. Only about 60 percent of 
businesses in sub-Saharan Africa use email, compared with 85 percent of busi-
nesses in Europe and Asia (Garcia-Escribano, 2020). Many disparities exist in 
the United States:

The majority—13.6 million—of digitally disconnected households across the 
United States live in urban areas, but the gaps in rural areas are an even larger 
share of the total rural population. Researchers consistently find those least likely 
to have broadband in America are communities of color and low-income commu-
nities, suggesting that systemic barriers remain in place. (Tomer et al., 2020, p. 4) 

Even when rural areas have broadband access, they often face slower speeds, 
potentially limiting economic growth. Box 5-4 outlines examples of opportunities 
for increasing access to broadband.

BOX 5-4 
Case Study: Equitable Access to Broadband 

	 Unfortunately, gaps in “broadband availability are a natural offshoot of the pri-
vately owned and privately financed industry model” prevalent in many countries. 
“Improving broadband’s physical reach will require interventions that either incen-
tivize private capital to invest in riskier geographies, allocate public funding to the 
construction of public networks, or some mix of the two.” All levels of government 
can contribute to these kinds of interventions.
	 Municipalities and national governments can also use their “current capital 
assets to fill network gaps via targeted wireless services,” a strategy that has 
proved especially important during the COVID-19 pandemic. “This includes: the 
use of libraries, schools, and other public buildings to broadcast accessible, 24-
hour wireless networks; the use of vehicles, such as school buses, to create mo-
bile hotspots, including during nonoperating hours; and installing wireless access 
points in public parks, light poles, and other public spaces.” These interventions 
are especially important in neighborhoods where network service is unavailable 
or simply unreliable. Public access points can be impactful in low-income neigh-
borhoods and communities of color, where residents may not have in-home or 
wireless subscriptions.

SOURCE: Adapted from Tomer et al., 2020.
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Information and Communications Technology 

Information and communications technology (ICT) systems include the 
components, devices, and systems necessary for organizations and individuals 
to interact in the digital world. The proliferation of these systems over the past 
decade has created opportunities for improving the lives of older adults, rang-
ing from improved social connections to health care augmentation (described 
more in Chapter 6). In an Israeli study of adults aged 65 and over, for example, 
researchers found that individuals who used computer-based applications, such 
as web pages and real-time chat rooms, reported a lower level of loneliness 
compared with nonusers (Pearlman-Avnion et al., 2020). Another example is 
the European Union-funded project Eldergames, which was initiated to reduce 
the natural process of cognitive decline associated with aging (Gamberini et 
al., 2008). The study found potential benefits of cognitive training performed 
via videogames offered by the older adult game system. Other similar findings 
indicate that videogame platforms paired with cognitive training can help reduce 
cognitive decline and depressive symptoms for those with mild Alzheimer’s dis-
ease (Fernández-Calvo et al., 2011). 

While less common than computers, interactive robotic systems have been 
developed to assist older individuals with their mental and physical needs. For 
example, PHAROS—a robotic system developed to enhance older adults’ phys-
ical activity by recording their exercise performance, categorizing the exercise 
performed, and recommending physical exercise periodically—showed high ac-
curacy of exercise detection among its older users (Costa et al., 2018). Several 
studies have examined the benefits of socially assistive robots for older adults. 
The use of robotic animals as therapy for patients with severe dementia avoid the 
potential negative health effects of real animals, such as allergies and infection 
(Hung et al., 2019). However, experts have raised ethical concerns about the use 
of robotic applications for older people. Unresolved issues “include a potential 
reduction in human contact; an increase in feelings of objectification and loss of 
control; loss of privacy and personal liberty; and tendencies toward deception 
and infantilisation of older people” (Share and Pender, 2018, p. 51). These ethical 
concerns need to be considered from the design stage. 

Privacy, Cybersecurity, and Usability Concerns

An additional concern with regard to digital technology is online privacy, 
“understood as a person’s right to be protected from unauthorized disclosure of 
their personal information when online, and from unauthorized publicity, scru-
tiny, use, or surveillance of their digital information or activities” (Quan-Haase 
and Ho, 2020). Cybersecurity threats—criminal activities carried out via comput-
ers or the internet—remain a concern as more older adults using digital devices 
increases the number of people at risk (Age UK, 2015). Americans over the age 
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of 50 reported more than USD1.8 billion in cyberfraud losses in 2020, nearly 30 
percent higher than losses in 2019, and the same age group also saw a 61 percent 
increase in cybercrime complaints that same year (FBI, 2020). 

Older adults are targeted by multiple types of fraud for reasons including 
cognitive decline, social isolation, and lack of knowledge regarding fraud preven-
tion (Shao et al., 2019), especially when using the internet with a limited under-
standing of the technology. Qualitative interviews in India found that cybercrime 
had profound impacts on older adults, who often lost their life savings or money 
set aside for emergencies. As a group in which the majority are not working, 
older adults are also less able to recoup such losses, and they become even more 
wary of technology (Tripathi et al., 2019). Researchers suggest that older people 
need the skills, awareness, and tools to understand when and how to share private 
information, while frontline staff in banks and law enforcement agencies need 
training to support these victims when such crimes do occur.

Still another concern relates to older adults’ lack of confidence in compre-
hending or accessing digital devices that result from inadequate user-centered 
design of software and hardware interfaces (Wang et al., 2019). The decline in 
visual acuity that commonly accompanies aging impedes the use of ICT if visi-
bility enhancement features are lacking or of poor quality. Furthermore, modern 
software interfaces and internet platforms require incremental updates and iter-
ations to adapt to user preferences, resulting in fluid interfaces that transform 
without warning, often rendering previous user knowledge irrelevant (Wang et 
al., 2019). Designing digital interfaces that account for the limited functional 
ability common among older adults, along with instructional material clearly 
explaining the steps needed to access functionalities, could help overcome some 
of these limitations.

Interventions to Improve Access to and Use of Digital Technologies

While all countries will need to balance trade-offs when implementing pro-
grams to narrow their own digital divides across generations, an analysis focused 
on countries in Latin America highlights seven key elements that should be in-
cluded in any new efforts (see Box 5-5).

Levers for Empowering Change

Whether through expanded broadband access, videogame platforms, in-
teractive robots, or use of technology in everyday life to access transportation, 
evidence shows that narrowing the digital divide between older and younger 
generations can have positive effects on quality of life, connection to social 
networks, and healthy longevity. To realize the goals of Vision 2050, however, 
these advances need to be delivered with equity as a central focus, ensuring that 
disparities in access are not worsened across various groups or countries. To 
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support affordable and universal access, for example, IMF suggests ensuring 
that internet investments are complemented by universal access to electricity and 
subsidies for groups that might otherwise not enjoy access to those investments 
(Garcia-Escribano, 2020).

Concerns about the expanded use of technology among populations that are 
largely unfamiliar with hardware and software can be expected to persist. Due 
diligence with respect to protecting privacy and preventing cybersecurity threats 
needs to be part of this continued expansion. Given the increasing age of retire-
ment in many high-income countries, retirement benefit packages can teach vul-
nerable older adults cybersecurity practices related to the use of ICT and online 

BOX 5-5 
Elements to Consider When Implementing Policies and 

Programs to Narrow the Age-Based Digital Divide 

	 A study on the digital divide in Latin America concluded with the recommen-
dation that countries seeking to decrease the digital divide consider the following:

1.	 “Strengthen the coordination among the different public sector, private sector 
and civil society entities that organize programmes to promote ICT usage 
among older adults to ensure that the programmes are mutually reinforcing.

2.	 Promote intergeneration skills development, whereby the younger generations 
assist older adults in becoming familiar with digital tools that are of use to them.

3.	 Promote opportunities for peer-to-peer training, where older adults who are 
actively engaged in the digital society help to train older adults who have not 
yet embraced digital technologies.

4.	 Develop apps or other technological tools that respond directly to older adults’ 
needs have and that can foster their inclusion in society and raise awareness 
on these technologies among older adults.

5.	 Expand access to the Internet in the home or via mobile devices for older 
adults, particularly for those residing in rural areas, those belonging to indig-
enous groups and those of low socioeconomic status. Improve data on ICT 
usage at the individual level—as this analysis reveals, few countries in the 
region have data that can be used to measure ICT usage among older adults, 
which makes it difficult to identify patterns and monitor policies.

6.	 Ideally, qualitative data should also be used, as they could further under-
standing of the barriers and factors that promote ICT use among older adults 
in Latin America and the Caribbean and provide insight on the most relevant 
issues that condition the use of ICT by this population (low levels of literacy, 
non-accessible formats, cost, lack of familiarity, individual perceptions of ICT, 
among others).

7.	 Promote greater participation of older adults in ICT development so that these 
tools better meet their needs and promote participation in the drafting of plans 
and strategies to expand ICT access and use among older adults.”

SOURCE: Sunkel and Ullmann, 2019, pp. 232–233.
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services and transactions. Similar training programs need to be made available 
for economically inactive vulnerable retirees to protect them from online scams 
and predators. Similarly, it will be important to equip future software technolo-
gies with fail-safe designs that can identify vulnerable users and implement extra 
layers of protection accordingly to minimize cybersecurity vulnerabilities.

Finding 5-6: Access to broadband internet is integral to many aspects 
of society. Low-income and rural households are especially likely to 
lack broadband access, which greatly influences their equitable access 
to other resources and their ability to work remotely and stay connected 
to social networks.

Conclusion 5-5: Broadband is essential infrastructure for achieving 
Vision 2050. Improving broadband access across socioeconomic demo-
graphics will require a combination of public and private incentives and 
investment. Increased attention to user-friendly functionalities for older 
adults and additional instructional support need to accompany these 
investments to ensure equitable access.

Metrics

The UN SDG indicator for Target 9.c is specifically related to measuring the 
access to ICT in all countries (UN, 2022): 

•	� Indicator 9.c.1: Proportion of population covered by a mobile network, by 
technology.

Another useful indicator for digital access could be whether a country 
has policies in place that promote inclusive and equitable digital access for older 
adults. In virtual health care, for example, many countries managed to scale ac-
cess to those services but often to the detriment of underserved groups (including 
older adults) unless a specific policy to ensure their inclusion was in place.2

Research Questions

As technology advances (e.g., introduction of 5G wireless), research into 
who is using ICT systems and how they are using them will be important to 
support public–private partnership investment decisions. Research also has the 
potential to identify the factors that influence the adoption of digital systems by 

2  Personal communication with Ann Aerts, Novartis Foundation. Broadband Commission working 
group on Virtual Health and Care, chaired by Novartis Foundation and WHO (report to be released 
June 4–5, 2022).
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users in general, with specific attention paid to older adults. The advancement of 
knowledge can then be used to further improve these systems through the design 
process and by introducing appropriate training to support their broader adoption.

Given the association between lack of connectivity among older adults and 
other adverse social determinants of health, understanding how to steepen the 
technology adoption curve for older adults can help inform insight into ways 
of advancing healthy longevity. Implementing programs and then evaluating 
changes in organizational capacity across senior centers, libraries, nonprofit 
organizations, and long-term care facilities and their partnerships with industry 
and government can guide future action to facilitate the adoption of technologies 
among older adults (OATS, 2022). 

While COVID-19 demonstrated how rapidly some services could be shifted 
online, it remains unclear how technologies affected access to health and social 
services for older adults. An umbrella review encompassing more than 100 stud-
ies found none that examined technologies used to facilitate first-contact access 
to care, and the researchers argue that more research is needed to understand 
both positive and negative consequences of this online shift for care access and 
identify those most likely to be excluded (Kunonga et al., 2021). Additionally, 
authors of a study in South Korea suggest that future research should focus on 
developing standards for understanding the digital divide in smart environments, 
not limited to PC-oriented environments, given the explosion of smart technolo-
gies over the past decade (Jun, 2020). 

KEY TARGETS: CLIMATE CHANGE AND 
ENVIRONMENTAL HAZARDS

Climate change is an existential threat to all people, regardless of their 
age. The ongoing impacts of climate change constitute an urgent environmental 
challenge, as healthy longevity is not possible without a healthy planet. Recent 
studies predict that the frequency of extreme weather events will increase over 
the next three decades, with effects across the life course but disproportionate 
and near-term adverse effects on older people (Gamble et al., 2013). In addition 
to climate change, environmental stressors such as exposure to air pollution have 
greater adverse health effects on older people, particularly those already suffer-
ing from respiratory illness (Simoni et al., 2015). Health-promoting physical 
environments can enable healthy longevity throughout the life course, yet across 
the globe, factors in the current built environments in many urban and rural set-
tings pose multiple barriers to, and opportunities to improve, healthy longevity 
(see Figure 5-3). These factors will become increasingly important as threats 
due to climate change increase in frequency and severity. Key components of 
the environment impact healthy longevity, either positively or negatively, at all 
levels. Figure 5-3 shows that the effect of the built environment on health and 
well-being does not occur on a single societal level. As discussed in Chapter 4, 
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many of the key factors shown in this figure align with the UN SDGs, which 
also support healthy longevity. Successful solutions will require initiatives that, 
like the SDGs, bridge all levels of societal action and synergistically affect an 
individual’s health trajectory. 

Climate change promises to intensify exposures to extreme weather events 
and more extreme temperature variations. These changes, in part, can also con-
tribute to increased opportunity for infectious disease spillover from animals to 
humans and increasing incidence of new diseases in regions where they have 
previously not been endemic. As Rodó and colleagues (2021) point out, “climate 
change can both facilitate zoonotic spillovers and have an effect on transmission 
chains” (p. 576). In addition to COVID-19, several other infectious disease 
outbreaks occurring in recent decades have been due to spillovers from animal 
populations to humans. Climate change is believed to play a role by altering spe-
cies’ range and density, in addition to increasing urbanization and crowded living 
situations in many countries, all of which affect human exposure to these diseases 
(Baker et al., 2021). To address this increasing globalization of health risks and 
to better understand and predict outcomes from the human–animal–ecosystem 
interface, many experts argue for a more comprehensive application of the One 
Health concept (Destoumieux-Garzón et al., 2018). Destoumieux-Garzón and 
colleagues (2018) describe One Health as a global strategy arising from the need 
for an approach that is “holistic and transdisciplinary and incorporates multisector 
expertise in dealing with the health of mankind, animals, and ecosystems” (p. 
2). Effective surveillance and management of these new and reemerging threats 
to promote longevity among all populations will require “breaking down the 

FIGURE 5-3 Examples of factors in the urban physical environment and their potential 
impacts on healthy longevity. 
SOURCE: Reprinted by permission from Springer Nature, Nature Aging, Rethinking the 
urban physical environment for century-long lives: From age-friendly to longevity-ready 
cities, Wang et al., 2021.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

PHYSICAL ENVIRONMENT ENABLERS	 159

interdisciplinary barriers that still separate human and veterinary medicine from 
ecological, evolutionary, and environmental sciences” (pp. 1–2).

Finding 5-7: The built and natural environments where people live affect 
their health either positively or negatively. Harmful exposures through-
out the life course, such as exposures to heavy metals or cancer-causing 
chemicals, affect the speed of biological aging and timing of the onset 
of chronic conditions later in life. The consequences are amplified by 
the cumulative effects of multiple exposures.

Conclusion 5-6: Because environmental exposures and health are 
closely linked, countries need to take rapid action to reduce harmful 
exposures and increase opportunities for people to live in healthy envi-
ronments. Efforts to reduce the level of cumulative harmful exposures 
across the life course are necessary to promote good health and make 
progress toward healthy longevity.

Extreme Weather Events and Changes in Ambient Temperature

Extreme weather events caused by climate change have disproportionately 
adverse impacts on older adults. Migration due to coastal flooding, tsunamis, hur-
ricanes and cyclones, and other extreme weather events often produce “climate 
refugees,” and the phenomenon is increasing annually. Overlapping vulnerabil-
ities, particularly for older people and those with disabilities, are exacerbated in 
humanitarian emergencies. 

An analysis of the impact of ambient temperatures on years of life lost in 
low-, middle-, and high-income countries illuminates the systematic association 
of both extreme heat and cold with life expectancies (Watts et al., 2018). As the 
intensity and duration of heat waves increase, the risk to older adults will also 
increase, manifesting in both morbidity and mortality during heat waves. Suscep-
tibility to dehydration and declining physiological homeostasis mean that extreme 
heat poses a considerable threat to the health of older adults (Schols et al., 2009). 
Additionally, older people are vulnerable to extreme events such as heat waves 
due to chronic conditions, and those with limited means may lack good ventila-
tion or air conditioning systems. For older adults aged 65 and over living in São 
Paulo and Mexico City, for example, exposure to high mean apparent temperature 
(representing the temperature on the day of death) was associated with a higher 
risk of mortality (Bell et al., 2008). 

Air Pollution 

A growing body of evidence points to the association between air pollu-
tion and negative health effects. Findings suggest that even slight increases in 
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particulate matter linked to car emissions, soot, and smoke in both urban and 
rural areas are contributing to negative respiratory symptoms and early deaths 
among older adults (Friedman, 2022), as well as neuropathology and stroke, 
Alzheimer’s disease, and Parkinson’s disease (Block and Calderón-Garcidueñas, 
2009). A recent study across the United States revealed that 18,000 older adult 
lives were lost prematurely from 2016 to 2018 as a result of particulate matter 
(Weinstock-Platzman, 2019). 

Additionally, findings based on animal studies suggest that prenatal and 
early-life exposure to traffic-related air pollutants is associated with memory 
impairment, as well as mental and behavioral conditions such as depression. 
One study found that early exposure to air pollutants in Mexico City negatively 
affected cognitive functioning in children who had no additional known risk 
factors, compared with children living in a low-pollution region (Woodward et 
al., 2018). Adverse physical outcomes are seen as well, as older people in South 
Africa who lived close (1–2 km) to mine dumps, which have been shown to be 
associated with air pollution, were found to have significantly higher incidence 
of “asthma, chronic bronchitis, chronic cough, emphysema, pneumonia, and 
wheezing” (Nkosi et al., 2015, p. 1).

Interventions to Address the Effects of Climate Change

Recognizing this impact, many countries and cities have taken more in-
tentional action to reduce their levels of air pollution. In Ghana, where nearly 
12,000 people die from air pollution each year, city officials in the capital of 
Accra worked with Norwegian officials and local public health professionals 
to illustrate the links among air pollution, mortality, and health care costs, pro-
viding needed information to citizens on clean air policies (CCAC, 2021). The 
initiative has now garnered increased engagement from the Ministry of Trans-
port for the use of health assessment tools and is continuing to expand knowl-
edge of these linkages among health care workers. It also has raised awareness 
within communities of the need to reduce waste burning and develop green 
public spaces. Environmental staff in Ghana can now “continuously monitor 
particulate matter and black carbon in multiple areas of [Accra], and produce 
quality and reliable data to more accurately identify sources of air pollution” 
(CCAC, 2021).

Heat waves also represent an urgent concern for city planners and policy 
makers. Some cities offer centrally located cooling centers or provide air condi-
tioners for those in need to keep older adults safe at home. Larger-scale efforts 
to reduce the impacts of heat in cities include the use of green roofs, water man-
agement, and open spaces. Mitigation efforts of Frankfurt, Germany, one of the 
country’s warmest cities, are highlighted in Box 5-6. 
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Levers for Empowering Change

As climate-fueled disasters grow in intensity and frequency alongside rapidly 
aging populations, governments need to develop systems for locating and evacu-
ating vulnerable older people when necessary. In particular, technology-enabled 
alerts and plans can be used to monitor the status of and provide aid to older peo-
ple. To this end, civil protection services often maintain registries of vulnerable 
older people. Additionally, the United Nations recommends best practices from 
several countries, including engaging older adults in preparedness and disaster 
risk reduction strategies, providing them with financial support and extended 
social protections following emergencies, and specifically developing recovery 
strategies geared toward reintegrating them into normal life following disasters 
(UN, 2020). Numerous examples during the past two decades have demonstrated 
the dire outcomes that occur when preparedness for vulnerable populations is not 
carefully carried out in advance.

BOX 5-6 
Case Study: Climate Mitigation Efforts to Keep Frankfurt Cool

	 In 2018, Frankfurt, Germany, documented a record average annual tempera-
ture, due in part to the urban environment that made it much hotter than rural 
areas. The temperature in the inner city and rural outskirts can differ by as much 
as 10°C. Concrete absorbs heat, the numerous buildings reflect the sun, and the 
large number of people living in the city creates a great deal of warmth. Frankfurt 
has taken several measures to address this problem of rising heat.
	 One such effort entails the creation of ventilation corridors—stretches of land 
with no high buildings or areas dense with trees—so that cooler air can flow 
downtown. The ventilation corridor along the river Nidda is especially helpful in 
bringing colder air into the city during the summer. 
	 The city of Frankfurt has also developed numerous green roof gardens, which 
insulate and cool buildings, save costs, and reduce noise, and the city now re-
quires some new buildings to have a green roof. Frankfurt’s airport has approx-
imately 40,000 square meters of green roof space. The difference these green 
roofs make can be significant, with reports of typical black rooftops reaching more 
than 70°C, and green roofs staying below 30°C. In addition to reducing heat, green 
roofs can contribute to improving air quality by removing dirt particles from the air, 
directly benefiting nearby residents who suffer from asthma and other respiratory 
issues.
	 Finally, city planners have prioritized porous surfaces to decrease water runoff 
and allow evaporation to cool the streets. Some areas are even creating water-
ways to collect rainwater.

SOURCES: Wilks, 2020; Wright, 2020.
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The lack of global and robust response to climate change has also widened 
a divide between younger generations’ galvanization around the climate crisis 
and the perceived inaction of older generations (Milfont et al., 2021). The com-
mission agrees that collective action and solidarity with those most vulnerable to 
and affected by the consequences of climate change are needed. In the context of 
healthy longevity, extreme weather and changes in ambient temperature, along 
with air pollution, are among the most concerning and immediate environmental 
hazards requiring national and local attention.

Leveraging existing efforts and stakeholders and leaning on multilateral 
organizations can help countries and cities address the effects of climate change 
in their own contexts. The Climate and Clean Air Coalition, facilitated through 
the United Nations, brings stakeholders together across countries and sectors to 
improve air quality and protect the climate in the decades ahead.3 The Coalition’s 
focus is on rapid action to realize benefits across the areas of climate, public 
health, energy efficiency, and food security.

Finding 5-8: While the impacts of climate change demand action for all 
populations around the world, older adults are often faced with over-
lapping vulnerabilities that make them especially likely to experience 
adverse events related to extreme temperatures, natural disasters, and air 
pollution. Older adults suffer some of the most adverse consequences 
of climate change and extreme weather events through exposure to air 
pollution, flooding, and extreme heat and cold waves. Studies across 
countries have found associations between high temperatures and in-
creased risk of mortality and morbidity.

Conclusion 5-7: In their climate change planning and mitigation efforts, 
cities and countries need to consider the amplified impacts on older 
adult populations, as well as necessary monitoring and response ac-
tions. Systems for locating and evacuating vulnerable older people when 
necessary, as well as embedded designs in buildings and public spaces 
that reduce temperatures, could help augment other efforts.

Metrics

In terms of metrics, UN SDG Target 13.1 is highly relevant to climate change 
and environmental hazards, and Indicator 13.1.3 can help measure progress re-
lated to climate emergencies (UN, 2022):

•	� Indicator 13.1.3: Proportion of local governments that adopt and implement 
local disaster risk reduction strategies in line with national disaster risk re-
duction strategies. 

3 See https://www.ccacoalition.org/en.
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For tracking air pollution and its potential health effects within smaller re-
gions or jurisdictions, WHO updated its global air quality guidelines (AQGs) in 
2021. This update provides new recommendations on AQG levels and interim 
targets for PM2.5, PM10, ozone, nitrogen dioxide, sulfur dioxide, and carbon mon-
oxide, and also ties the changes to reductions in health effects (WHO, 2021b).

Research Questions

While numerous studies have provided evidence that older people are more 
affected by climate change impacts, on average, relative to younger populations, 
older adults remain less amenable to making critical changes to reduce emis-
sions and address other sustainability issues related to climate change. Research 
is needed to characterize the attitudes of older people on these issues and learn 
how they might be persuaded to engage in more “legacy thinking” (Frumkin et 
al., 2012), including potential levers for incremental attitude change and spe-
cific communication strategies for raising their awareness about climate change 
impacts. Finally, further research is needed to inform collaborative adaptation 
planning that would engage older populations with local governments and a broad 
coalition of partners in designing solutions to keep older people safe (Rhoades 
et al., 2018). 

CONCLUSION

Countless studies around the world have demonstrated important linkages 
between various factors in the environment and the health of individuals and 
populations. Critical facets of everyday life can act as barriers to and facilitators 
of healthy longevity and can influence the length of time a person is healthy at 
any point along the life course, not just in old age. Many cities and countries 
have acknowledged these connections and are modifying their public services and 
urban designs to create opportunities for growing populations to live longer and 
healthier lives. But these changes need additional evaluation and implementation 
in varying contexts, especially in low- and middle-income countries, to advance 
understanding of how they can be optimized to have the greatest effect on achiev-
ing healthy longevity for all. The commission believes that to achieve the goal of 
creating physical environments and infrastructures that support functioning and 
engagement for older people, the key targets of housing, public infrastructure, 
transportation, digital access, and environment need to be intentionally designed, 
properly resourced, and shaped for healthy longevity.

Recommendation 5-1: Governments and the private sector should part-
ner to design user-centered and cohesion-enabling intergenerational 
communities for healthy longevity. Initiatives should include
a.	 at the city level, developing and implementing mitigation strategies 

to reduce the negative effects of the physical environment (e.g., 
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air pollution and climate events such as flooding and hurricanes/
typhoons) on older adults;

b.	 at the neighborhood level, promoting and measuring the impact of 
innovation and policy solutions for healthy longevity, intergenera-
tional connection, and cohesion;

c.	 at the home level, updating physical infrastructure to address af-
fordability, insufficiencies, and inefficiencies in housing stock, as 
well as support autonomy and social connection;

d.	 making broadband accessible and reducing the digital divide (e.g., 
usability of and willingness to adopt technology) within the context 
of each community; and

e.	 designing public transportation options, including solutions that 
address first-/last-mile transportation needs, that can be provided to 
companies, foundations, and local governments for implementation. 

REFERENCES
Aboderin, I., M. Kano, and H. A. Owii. 2017. Toward “age-friendly slums”? Health challenges of 

older slum dwellers in Nairobi and the applicability of the age-friendly city approach. Interna-
tional Journal of Environmental Research and Public Health 14(10):1259.

Age UK. 2015. Only the tip of the iceberg: Fraud against older people. Evidence review. London, 
UK: Age UK.

Alabi, A. M., and A. F. Fatusin. 2018. Housing condition and health of the aged in the core area of 
Iwo, Nigeria. Annals of the University of Oradea 28(2):174–184.

Alves, F., S. Cruz, A. Ribeiro, A. Bastos Silva, J. Martins, and I. Cunha. 2020. Walkability index for 
elderly health: A proposal. Sustainability 12(18):7360.

Baker, K. K., W. T. Story, E. Walser-Kuntz, and M. B. Zimmerman. 2018. Impact of social capital, 
harassment of women and girls, and water and sanitation access on premature birth and low 
infant birth weight in india. PloS One 13(10):e0205345.

Baker, R. E., A. S. Mahmud, I. F. Miller, M. Rajeev, F. Rasambainarivo, B. L. Rice, S. Takahashi, A. 
J. Tatem, C. E. Wagner, and L.-F. Wang. 2021. Infectious disease in an era of global change. 
Nature Reviews Microbiology 20:193–205.

Baobeid, A., M. Koç, and S. Al-Ghamdi. 2021. Walkability and its relationships with health, 
sustainability, and livability: Elements of physical environment and evaluation frameworks. 
Frontiers in Built Environment 7:721218.

Beatrice, L., E. Berbari, C. Dickerson, and S. Thorson. 2021. A multitude of ways to address nutrition 
and food insecurity. Nourish Colorado. https://nourishcolorado.org/a-multitude-of-ways-to- 
address-nutrition-and-food-insecurity (accessed May 2, 2022).

Becker, F., and K. W. Axhausen. 2017. Literature review on surveys investigating the acceptance of 
automated vehicles. Transportation 44(6):1293–1306.

Bell, M. L., M. S. O’Neill, N. Ranjit, V. H. Borja-Aburto, L. A. Cifuentes, and N. C. Gouveia. 
2008. Vulnerability to heat-related mortality in Latin America: A case-crossover study in Sao 
Paulo, Brazil, Santiago, Chile and Mexico City, Mexico. International Journal of Epidemiology 
37(4):796–804.

Bird, E., J. Ige, P. Pilkington, A. Pinto, C. Petrokofsky, and J. Burgess-Allen. 2018. Built and natural 
environment planning principles for promoting health: An umbrella review. BMC Public Health 
18(1):1–13.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

PHYSICAL ENVIRONMENT ENABLERS	 165

Blay, S. L., A. J. Schulz, and G. Mentz. 2015. The relationship of built environment to health-related 
behaviors and health outcomes in elderly community residents in a middle income country. 
Journal of Public Health Research 4(2).

Block, M. L., and L. Calderón-Garcidueñas. 2009. Air pollution: Mechanisms of neuroinflammation 
and CNS disease. Trends in Neurosciences 32(9):506–516.

Braubach, M., D. E. Jacobs, and D. Ormandy. 2011. Environmental burden of disease associated with 
inadequate housing: A method guide to the quantification of health effects of selected housing 
risks in the WHO European region. Geneva, Switzerland: World Health Organization.

Braubach, M., A. Egorov, P. Mudu, T. Wolf, C. W. Thompson, and M. Martuzzi. 2017. Effects of 
urban green space on environmental health, equity and resilience. In Nature-based solutions to 
climate change adaptation in urban areas. Cham, Switzerland: Springer. Pp. 187–205.

Carnemolla, P. 2018. Ageing in place and the internet of things—How smart home technologies, the 
built environment and caregiving intersect. Visualization in Engineering 6(1):1–16.

CCAC (Climate and Clean Air Coalition). 2021. Accra shines as pilot city to reduce air pollution 
through healthcare sector engagement. https://www.ccacoalition.org/en/news/accra-shines-pilot- 
city-reduce-air-pollution-through-healthcare-sector-engagement (accessed May 2, 2022).

Ceccato, V., and R. Bamzar. 2016. Elderly victimization and fear of crime in public spaces. Interna-
tional Criminal Justice Review 26(2):115–133.

Cheng, G., C. Huang, H. Deng, and H. Wang. 2012. Diabetes as a risk factor for dementia and mild 
cognitive impairment: A meta‐analysis of longitudinal studies. Internal Medicine Journal 
42(5):484–491.

Chihuri, S., T. J. Mielenz, C. J. DiMaggio, M. E. Betz, C. DiGuiseppi, V. C. Jones, and G. Li. 2016. 
Driving cessation and health outcomes in older adults. Journal of the American Geriatrics 
Society 64(2):332–341.

Costa, A., E. Martinez-Martin, M. Cazorla, and V. Julian. 2018. PHAROS—Physical assistant robot 
system. Sensors 18(8):2633.

Creatore, M. I., R. H. Glazier, R. Moineddin, G. S. Fazli, A. Johns, P. Gozdyra, F. I. Matheson, 
V. Kaufman-Shriqui, L. C. Rosella, and D. G. Manuel. 2016. Association of neighborhood 
walkability with change in overweight, obesity, and diabetes. Journal of the American Medical 
Association 315(20):2211–2220.

Daniel, K. 2022. Goal 11—Cities will play an important role in achieving the SDGs. https://www.
un.org/en/chronicle/article/goal-11-cities-will-play-important-role-achieving-sdgs (accessed 
May 2, 2022).

Destoumieux-Garzón, D., P. Mavingui, G. Boetsch, J. Boissier, F. Darriet, P. Duboz, C. Fritsch, P. 
Giraudoux, F. Le Roux, and S. Morand. 2018. The One Health concept: 10 years old and a long 
road ahead. Frontiers in Veterinary Science. https://doi.org/10.3389/fvets.2018.00014.

Doi, T. 2021. Ageing is changing the way we move. Japan shows how transport systems can adapt. Global 
Technology Governance Summit. https://www.weforum.org/agenda/2021/04/japan-ageing- 
population-transport (accessed May 2, 2022).

Ericsson, A. D. Little, and Chalmers University of Technology. 2013. Socioeconomic effects of 
broadband speed. https://www.unh.edu/broadband/sites/www.unh.edu.broadband/files/media/
kb-reports/ericsson-broadband-final-071013.pdf (accessed May 2, 2022).

ESCAP (Economic and Social Commission for Asia and the Pacific). 2012. Reducing vulnerability 
and exposure to disasters: The Asia-Pacific disaster report 2012. Bangkok, Thailand: United 
Nations.

Farage, M. A., K. W. Miller, F. Ajayi, and D. Hutchins. 2012. Design principles to accommodate older 
adults. Global Journal of Health Science 4(2):2.

FBI (Federal Bureau of Investigation). 2020. 2020 internet crime report. https://www.ic3.gov/Media/
PDF/AnnualReport/2020_IC3Report.pdf (accessed May 2, 2022).

Fernandes, S. G., A. M. Rodrigues, C. Nunes, O. Santos, M. J. Gregório, R. D. de Sousa, S. Dias, and 
H. Canhão. 2018. Food insecurity in older adults: Results from the Epidemiology of Chronic 
Diseases Cohort Study 3. Frontiers in Medicine 5:203.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

166	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

Fernández-Calvo, B., R. Rodríguez-Pérez, I. Contador, A. Rubio-Santorum, and F. Ramos. 2011. 
Efficacy of cognitive training programs based on new software technologies in patients with 
Alzheimer-type dementia. Psicothema 23(1):44–50.

Flint, E., E. Webb, and S. Cummins. 2016. Change in commute mode and body-mass index: Prospec-
tive, longitudinal evidence from UK biobank. The Lancet Public Health 1(2):e46–e55.

Friedman, L. 2022. Even low levels of soot can be deadly to older people, research finds. The New 
York Times, January 26. https://www.nytimes.com/2022/01/26/climate/air-pollution-study-epa.
html (accessed May 2, 2022).

Fritsch, P., and M. Myatt. 2011. Nutrition and baseline survey of older people in three refugee camps 
in Dadaab. London, UK: HelpAge International. 

Frumkin, H., L. Fried, and R. Moody. 2012. Aging, climate change, and legacy thinking. American 
Journal of Public Health 102(8):1434–1438.

Gamberini, L., M. Fabregat, A. Spagnolli, L. Prontu, B. Seraglia, M. Alcaniz, A. Zimmerman, T. 
Rontti, J. Grant, and R. Jensen. 2008. Eldergames: Videogames for empowering, training and 
monitoring elderly cognitive capabilities. Gerontechnology 7(2):111.

Gamble, J. L., B. J. Hurley, P. A. Schultz, W. S. Jaglom, N. Krishnan, and M. Harris. 2013. Cli-
mate change and older Americans: State of the science. Environmental Health Perspectives 
121(1):15–22.

Garcia-Escribano, M. 2020. Low internet access driving inequality. International Monetary Fund 
Blog, June 29. https://blogs.imf.org/2020/06/29/low-internet-access-driving-inequality (ac-
cessed May 2, 2022).

Gorman, M., S. Jones, and J. Turner. 2019. Older people, mobility and transport in low-and middle-in-
come countries: A review of the research. Sustainability 11(21):6157.

Green, J., A. Jones, and H. Roberts. 2014. More than a to b: The role of free bus travel for the mobility 
and wellbeing of older citizens in London. Ageing & Society 34(3):472–494.

Guzman, S., J. Viveiros, and E. Salomon. 2017. Expanding implementation of universal design and 
visitability features in the housing stock. Insight on the Issues, AARP. https://www.aarp.org/
content/dam/aarp/ppi/2017/06/expanding-implementation-of-universal-design-and-visitability- 
features-in-the-housing-stock.pdf (accessed May 10, 2022). 

Hack, M., N. K. Klein, and H. G. Taylor. 1995. Long-term developmental outcomes of low birth 
weight infants. The Future of Children 5(1):176–196.

Harper, C. D., C. T. Hendrickson, S. Mangones, and C. Samaras. 2016. Estimating potential increases 
in travel with autonomous vehicles for the non-driving, elderly and people with travel-restrictive 
medical conditions. Transportation Research Part C: Emerging Technologies 72:1–9.

Hashimoto, K., K. Yamada, K. Tabata, M. Oda, T. Suganuma, A. Rahim, P. Vlacheas, V. Stavroulaki, 
D. Kelaidonis, and A. Georgakopoulos. 2015. iKaaS data modeling: A data model for commu-
nity services and environment monitoring in smart city. Paper read at 2015 IEEE International 
Conference on Autonomic Computing. Grenoble, France: July 7–10, 2015.

Heide-Ottosen, S. 2014. The ageing of rural populations: Evidence on older farmers in low and 
middle-income countries. London, UK: HelpAge International.

Houser, A. 2005. Older drivers and automobile safety. https://www.aarp.org/home-garden/livable- 
communities/info-2005/fs51r_drivers (accessed May 2, 2022).

Howden-Chapman, P. 2004. Housing standards: A glossary of housing and health. Journal of Epide-
miology & Community Health 58(3):162–168.

Huffman, C., R. Regules-García, and D. Vargas-Chanes. 2019. Living arrangement dynamics of older 
adults in Mexico: Latent class analysis in an accelerated longitudinal design. Demographic 
Research 41(50):1401.

Hung, L., C. Liu, E. Woldum, A. Au-Yeung, A. Berndt, C. Wallsworth, N. Horne, M. Gregorio, J. 
Mann, and H. Chaudhury. 2019. The benefits of and barriers to using a social robot PARO in 
care settings: A scoping review. BMC Geriatrics 19(1):1–10.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

PHYSICAL ENVIRONMENT ENABLERS	 167

IFAD (International Fund for Agricultural Development). 2019. Community gardens in the Gambia: 
One solution, many benefits. https://www.ifad.org/en/web/latest/-/story/community-gardens- 
in-the-gambia-one-solution-many-benefits (accessed May 2, 2022).

iKaaS. 2022. Town management and health support service in Tago-Nishi. http://ikaas.com/node/280 
(accessed May 2, 2022).

Jacobs, D. E., J. Breysse, S. L. Dixon, S. Aceti, C. Kawecki, M. James, and J. Wilson. 2014. Health 
and housing outcomes from green renovation of low-income housing in Washington, DC. Jour-
nal of Environmental Health 76(7):8–17.

Jones, S. 2011. USDA spending $10 million to promote farmers’ markets in Michelle Obama’s “Food Des-
erts.” CNS News, June 6. https://cnsnews.com/news/article/usda-spending-10-million-promote- 
farmers-markets-michelle-obamas-food-deserts (accessed May 10, 2022). 

Jun, W. 2020. A study on the current status and improvement of the digital divide among older people 
in Korea. International Journal of Environmental Research and Public Health 17(11):3917.

Kashiwase, H. 2020. Many homes lack basic handwashing facilities. World Bank. https://datatopics.
worldbank.org/world-development-indicators/stories/many-homes-lack-basic-handwashing- 
facilities.html (accessed May 2, 2022).

Katz, R. 2009. Estimating broadband demand and its economic impact in Latin America. Proceedings of 
the 3rd ACORN-REDECOM Conference. Mexico City, May 22–23. http://www.acorn-redecom. 
org/papers/acornredecom2009katz.pdf (accessed May 2, 2022).

Kaw, J. K., H. Lee, and S. Wahba. 2020. The hidden wealth of cities: Creating, financing, and man-
aging public spaces. Washington, DC: World Bank Publications.

Knupfer, S. M., V. Pokotilo, and J. Woetzel. 2018. Elements of success: Urban transportation systems 
of 24 global cities. New York: McKinsey & Company.

Kunonga, T. P., G. F. Spiers, F. R. Beyer, B. Hanratty, E. Boulton, A. Hall, P. Bower, C. Todd, and D. 
Craig. 2021. Effects of digital technologies on older people’s access to health and social care: 
Umbrella review. Journal of Medical Internet Research 23(11):e25887.

Lin, D., and J. Cui. 2021. Transport and mobility needs for an ageing society from a policy perspec-
tive: Review and implications. International Journal of Environmental Research and Public 
Health 18(22):11802.

Lloyd-Sherlock, P., S. Agrawal, and N. Minicuci. 2016. Fear of crime and older people in low- and 
middle-income countries. Ageing & Society 36(5):1083–1108.

Loo, B. P. Y., W. W. Y. Lam, R. Mahendran, and K. Katagiri. 2017. How is the neighborhood en-
vironment related to the health of seniors living in Hong Kong, Singapore, and Tokyo? Some 
insights for promoting aging in place. Annals of the American Association of Geographers 
107(4):812–828. https://doi.org/10.1080/24694452.2016.1271306. 

Loukaitou-Sideris, A., M. Wachs, L. Levy-Storms, and M. Brozen. 2018. Transportation for an ag-
ing population: Promoting mobility and equity for low-income seniors. San Jose, CA: Mineta 
Transportation Institute, San Jose State University.

Marquet, O., and C. Miralles-Guasch. 2015. Neighbourhood vitality and physical activity among the 
elderly: The role of walkable environments on active ageing in Barcelona, Spain. Social Science 
& Medicine 135:24–30.

Marston, H. R., and J. Samuels. 2019. A review of age friendly virtual assistive technologies and their 
effect on daily living for carers and dependent adults. Healthcare (Basel) 7(1):49.

Metz, D. H. 2000. Mobility of older people and their quality of life. Transport Policy 7(2):149–152.
Milfont, T. L., E. Zubielevitch, P. Milojev, and C. G. Sibley. 2021. Ten-year panel data confirm gen-

eration gap but climate beliefs increase at similar rates across ages. Nature Communications 
12(1):1–8.

NationMaster. 2022. Motor vehicles per 1000 people. https://www.nationmaster.com/country-info/
stats/Transport/Road/Motor-vehicles-per-1000-people (accessed May 2, 2022).

Nkosi, V., J. Wichmann, and K. Voyi. 2015. Chronic respiratory disease among the elderly in South 
Africa: Any association with proximity to mine dumps? Environmental Health 14(1):1–8.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

168	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

OATS (Older Adults Technology Services). 2022. Aging connected: Exposing the hidden con-
nectivity crisis for older adults. AARP. https://oats.org/wp-content/uploads/2021/01/Aging- 
Connected-Exposing-the-Hidden-Connectivity-Crisis-for-Older-Adults.pdf (accessed May 2, 
2022).

ODPHP (Office of Disease Prevention and Health Promotion). 2022. Food insecurity. https://www.
healthypeople.gov/2020/topics-objectives/topic/social-determinants-health/interventions- 
resources/food-insecurity (accessed May 2, 2022).

O’Neill, D., E. Walshe, D. Romer, and F. Winston. 2019. Transportation equity, health, and aging: A 
novel approach to healthy longevity with benefits across the life span. NAM Perspectives. Com-
mentary, National Academy of Medicine, Washington, DC. https://doi.org/10.31478/201912a.

Palacios, J., P. Eichholtz, N. Kok, and E. Aydin. 2021. The impact of housing conditions on health 
outcomes. Real Estate Economics 49(4):1172–1200.

Parra, D. C., L. F. Gomez, O. L. Sarmiento, D. Buchner, R. Brownson, T. Schimd, V. Gomez, and 
F. Lobelo. 2010. Perceived and objective neighborhood environment attributes and health 
related quality of life among the elderly in Bogota, Colombia. Social Science & Medicine 
70(7):1070–1076.

Pearlman-Avnion, S., Y. Goldschmidt, and N. Shamis. 2020. Impacts of urbanization and ICT use on 
loneliness among the elderly in Israel. Education and Urban Society 52(6):962–983.

Pirrie, M., L. Harrison, R. Angeles, F. Marzanek, A. Ziesmann, and G. Agarwal. 2020. Poverty and 
food insecurity of older adults living in social housing in Ontario: A cross-sectional study. BMC 
Public Health 20(1):1–10.

Portacolone, E. 2017. Structural factors of elders’ isolation in a high-crime neighborhood: An in-depth 
perspective. Public Policy & Aging Report 27(4):152–155.

Portegijs, E., E. J. Timmermans, M. V. Castell, E. M. Dennison, F. Herbolsheimer, F. Limongi, S. van 
der Pas, L. A. Schaap, N. van Schoor, and D. J. Deeg. 2020. Neighborhood resources associated 
with active travel in older adults—A cohort study in six European countries. Journal of Aging 
and Physical Activity 28(6):920–933.

Portland Bureau of Investigation. 2020. Outreach summary: E-scooter long-term program plan-
ning. https://www.portland.gov/sites/default/files/2021/outreach-summary-e-scooter-long-term- 
program-planning.pdf (accessed May 2, 2022).

Quan-Haase, A., and D. Ho. 2020. Online privacy concerns and privacy protection strategies among 
older adults in East York, Canada. Journal of the Association for Information Science and 
Technology 71(9):1089–1102.

Ralston, M. 2018. The role of older persons’ environment in aging well: Quality of life, illness, and 
community context in South Africa. The Gerontologist 58(1):111–120.

Rao, M., S. Prasad, F. Adshead, and H. Tissera. 2007. The built environment and health. The Lancet 
370(9593):1111–1113.

Rhoades, J. L., J. S. Gruber, and B. Horton. 2018. Developing an in-depth understanding of elderly 
adult’s vulnerability to climate change. The Gerontologist 58(3):567–577.

Robinson, D., S. Green, and I. Wilson. 2020. Housing options for older people in a reimagined hous-
ing system: A case study from England. International Journal of Housing Policy 20(3):344–366.

Rodó, X., A. San-José, K. Kirchgatter, and L. López. 2021. Changing climate and the COVID-19 
pandemic: More than just heads or tails. Nature Medicine 27(4):576–579.

Rojas-Rueda, D., M. J. Nieuwenhuijsen, M. Gascon, D. Perez-Leon, and P. Mudu. 2019. Green spaces 
and mortality: A systematic review and meta-analysis of cohort studies. The Lancet Planetary 
Health 3(11):e469–e477.

Sallis, J. F., E. Cerin, T. L. Conway, M. A. Adams, L. D. Frank, M. Pratt, D. Salvo, J. Schipperijn, 
G. Smith, and K. L. Cain. 2016. Physical activity in relation to urban environments in 14 cities 
worldwide: A cross-sectional study. The Lancet 387(10034):2207–2217.

Sang-Hun, C. 2021. “It’s a godsend”: 9-cent taxi rides in rural South Korea. The New York Times, 
September 12. https://www.nytimes.com/2021/09/11/world/asia/south-korea-100-won-taxis.
html (accessed July 11, 2022).

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

PHYSICAL ENVIRONMENT ENABLERS	 169

Schols, J., C. De Groot, T. Van Der Cammen, and M. Olde Rikkert. 2009. Preventing and treating 
dehydration in the elderly during periods of illness and warm weather. The Journal of Nutrition, 
Health and Aging 13(2):150–157.

Seghers, J. 2020. Whatever it takes: A rapid and massive increase in aid is needed to save millions 
of lives and bring our divided world together amid the coronavirus pandemic. Oxfam. https://
doi.org/10.21201/2020.6010.

Sekisui House. 2021. Sekisui House sustainability report. https://www.sekisuihouse.co.jp/english/
company/sustainable/2021 (accessed May 2, 2022).

Shao, J., Q. Zhang, Y. Ren, X. Li, and T. Lin. 2019. Why are older adults victims of fraud? Current 
knowledge and prospects regarding older adults’ vulnerability to fraud. Journal of Elder Abuse 
& Neglect 31(3):225–243.

Share, P., and J. Pender. 2018. Preparing for a robot future? Social professions, social robotics and 
the challenges ahead. Irish Journal of Applied Social Studies 18(1):4.

Shergold, I., G. Lyons, and C. Hubers. 2015. Future mobility in an ageing society—Where are we 
heading? Journal of Transport & Health 2(1):86–94.

Sieck, C. J., A. Sheon, J. S. Ancker, J. Castek, B. Callahan, and A. Siefer. 2021. Digital inclusion as 
a social determinant of health. NPJ Digital Medicine 4(1):1–3.

Simoni, M., S. Baldacci, S. Maio, S. Cerrai, G. Sarno, and G. Viegi. 2015. Adverse effects of outdoor 
pollution in the elderly. Journal of Thoracic Disease 7(1):34.

Snider, H., and N. Takeda. 2008. Design for all: Implications for bank operations. Geneva, Switzer-
land: World Bank.

Srinivasan, S., L. R. O’Fallon, and A. Dearry. 2003. Creating healthy communities, healthy homes, 
healthy people: Initiating a research agenda on the built environment and public health. Amer-
ican Journal of Public Health 93(9):1446–1450.

Stankov, I., L. M. Garcia, M. A. Mascolli, F. Montes, J. D. Meisel, N. Gouveia, O. L. Sarmiento, D. 
A. Rodriguez, R. A. Hammond, and W. T. Caiaffa. 2020. A systematic review of empirical and 
simulation studies evaluating the health impact of transportation interventions. Environmental 
Research 186:109519.

Sunkel, G., and H. Ullmann. 2019. Older adults in the digital age in Latin America: Bridging the dig-
ital age divide. CEPAL Review. Economic Commission for Latin America and the Caribbean. 
https://www.cepal.org/en/publications/44722-older-adults-digital-age-latin-america-bridging- 
digital-age-divide (accessed May 2, 2022).

Syed, S. T., B. S. Gerber, and L. K. Sharp. 2013. Traveling towards disease: Transportation barriers 
to health care access. Journal of Community Health 38(5):976–993.

Szwarcwald, C. L., J. Corrêa da Mota, G. N. Damacena, and T. G. Sardinha Pereira. 2011. Health 
inequalities in Rio de Janeiro, Brazil: Lower healthy life expectancy in socioeconomically 
disadvantaged areas. American Journal of Public Health 101(3):517–523.

The Economist Group. 2022. Global food security index. https://impact.economist.com/sustainability/
project/food-security-index (accessed May 2, 2022).

The Lancet Healthy Longevity. 2021. Tackling the digital divide. The Lancet Healthy Longevity 
2(10):E601. https://doi.org/10.1016/S2666-7568(21)00233-6.

Tomer, A., L. Fishbane, A. Siefer, and B. Callahan. 2020. Digital prosperity: How broadband can 
deliver health and equity to all communities. Washington, DC: Brookings Institution.

Tripathi, K., S. Robertson, and C. Cooper. 2019. A brief report on older people’s experience of cy-
bercrime victimization in Mumbai, India. Journal of Elder Abuse & Neglect 31(4–5):437–447.

Tsega, M., C. Lewis, D. McCarthy, T. Shah, and K. Coutts. 2017. Review of evidence for health-re-
lated social needs interventions. Journal of Preventive Medicine 53(5):719–729.

UN (United Nations). 2018. 68% of the world population projected to live in urban areas by 2050, 
says UN. https://www.un.org/development/desa/en/news/population/2018-revision-of-world- 
urbanization-prospects.html (accessed May 2, 2022).

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

170	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

UN. 2020. Older persons in emergency situations. UNECE Policy Brief on Aging No. 25. https://
reliefweb.int/report/world/older-persons-emergency-situations-unece-policy-brief-ageing-no-25 
(accessed May 2, 2022).

UN. 2022. Sustainable Development Goal indicators. https://unstats.un.org/sdgs/metadata (accessed 
May 2, 2022).

UN Habitat. 2006. State of the world’s cities 2006/7. Nairobi, Kenya: United Nations Human Set-
tlements Programme. 

US Aging. 2022. Community gardens and senior health. https://www.usaging.org/content.asp? 
contentid=430 (accessed May 2, 2022).

van Hoof, J., H. R. Marston, J. K. Kazak, and T. Buffel. 2021. Ten questions concerning age-friendly 
cities and communities and the built environment. Building and Environment 199:107922.

Vos, R. 2014. Is global food security jeopardised by an old age timebomb. The Guardian, February 4.
Wagner, J., L. Hinton, C. McCordic, S. Owuor, G. Capron, and S. G. Arellano. 2019. Do urban 

food deserts exist in the Global South? An analysis of Nairobi and Mexico City. Sustainability 
11(7):1963.

Wang, C., D. Sierra Huertas, J. W. Rowe, R. Finkelstein, L. L. Carstensen, and R. B. Jackson. 2021. 
Rethinking the urban physical environment for century-long lives: From age-friendly to lon-
gevity-ready cities. Nature Aging 1(12):1088–1095.

Wang, S., K. Bolling, W. Mao, J. Reichstadt, D. Jeste, H.-C. Kim, and C. Nebeker. 2019. Technology 
to support aging in place: Older adults’ perspectives. Healthcare 7(2):60. 

Watts, N., M. Amann, S. Ayeb-Karlsson, K. Belesova, T. Bouley, M. Boykoff, P. Byass, W. Cai, 
D. Campbell-Lendrum, and J. Chambers. 2018. The Lancet countdown on health and climate 
change: From 25 years of inaction to a global transformation for public health. The Lancet 
391(10120):581–630.

Webb, E., A. Laverty, J. Mindell, and C. Millett. 2016. Free bus travel and physical activity, gait 
speed, and adiposity in the English longitudinal study of ageing. American Journal of Public 
Health 106(1):136–142.

Webber, S. C., M. M. Porter, and V. H. Menec. 2010. Mobility in older adults: A comprehensive 
framework. The Gerontologist 50(4):443–450.

WEF (World Economic Forum). 2019. Why cities are bringing walking into focus. https://www. 
weforum.org/agenda/2019/06/why-cities-are-bringing-walking-into-focus (accessed May 2, 
2022).

Weimann, A., and T. Oni. 2019. A systematised review of the health impact of urban informal set-
tlements and implications for upgrading interventions in South Africa, a rapidly urbanising 
middle-income country. International Journal of Environmental Research and Public Health 
16(19):3608.

Weinstock-Platzman, C. 2019. Rising air pollution may be hurting your health. AARP Health. https://
www.aarp.org/health/conditions-treatments/info-2019/air-pollution-effects.html (accessed July 
11, 2022). 

Whiting, K. 2022. Feeding the world: What are the challenges and how can we achieve global food 
security? World Economic Forum, March 14. https://www.weforum.org/agenda/2022/03/global- 
food-security-challenges-solutions (accessed May 2, 2022).

WHO (World Health Organization). 2015. World report on ageing and health. Geneva, Switzerland: 
World Health Organization.

WHO. 2016. Urban green spaces and health. Regional Office for Europe. Copenhagen, Denmark: 
World Health Organization. 

WHO. 2017a. Housing improvement and care scheme in Tsuen Wan. Age-friendly World. https://
extranet.who.int/agefriendlyworld/afp/housing-improvement-care-scheme-tsuen-wan (accessed 
May 2, 2022).

WHO. 2017b. Urban green space interventions and health. Regional Office for Europe. Copenhagen, 
Denmark: World Health Organization.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

PHYSICAL ENVIRONMENT ENABLERS	 171

WHO. 2021a. Falls: Key facts. https://www.who.int/news-room/fact-sheets/detail/falls (accessed 
May 2, 2022).

WHO. 2021b. WHO global air quality guidelines. Geneva, Switzerland: World Health Organization.
WHO. 2022a. Environment and health in developing countries. https://www.who.int/health-topics/

environmental-health#tab=tab_2 (accessed July 11, 2022).
WHO. 2022b. Global network for age-friendly cities and communities. Age-friendly World. https://

extranet.who.int/agefriendlyworld/who-network (accessed May 2, 2022).
Wilks, J. 2020. Frankfurt’s green rooftops and urban airways aim to keep the city cool. https://www.

euronews.com/green/2020/07/13/frankfurt-s-green-rooftops-and-urban-airways-aim-to-keep-
the-city-cool (accessed May 2, 2022).

Woodward, N., A. Haghani, R. Johnson, T. Hsu, A. Saffari, C. Sioutas, S. Kanoski, C. Finch, and T. 
Morgan. 2018. Prenatal and early life exposure to air pollution induced hippocampal vascular 
leakage and impaired neurogenesis in association with behavioral deficits. Translational Psy-
chiatry 8(1):1–10.

World Bank. 2020. Investing in public spaces to achieve livable cities for all. Press release, February 
11. https://www.worldbank.org/en/news/press-release/2020/02/11/investing-in-public-spaces- 
to-achieve-livable-cities-for-all (accessed May 2, 2022).

World Bank. 2021. Connecting for inclusion: Broadband access for all. https://www.worldbank.org/
en/topic/digitaldevelopment/brief/connecting-for-inclusion-broadband-access-for-all (accessed 
May 2, 2022).

World Bank. 2022. Individuals using the internet (% of population). Databank. https://data.worldbank.
org/indicator/IT.NET.USER.ZS (accessed May 2, 2022). 

Wright, A. 2020. 5 “cool” ideas that will stop Frankfurt getting too hot. https://gca.org/5-cool-ideas-
that-will-stop-frankfurt-getting-too-hot (accessed May 2, 2022).

Zeka, A., S. J. Melly, and J. Schwartz. 2008. The effects of socioeconomic status and indices of 
physical environment on reduced birth weight and preterm births in eastern Massachusetts. 
Environmental Health 7(1):1–12.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

6

Health Systems

Before societies can reap the many benefits of healthy longevity discussed 
throughout this report, it will be necessary to maximize the percentage of life in 
good health. Accomplishing this will require a life-course perspective to mini-
mize adverse exposures and promote health from the prenatal stage through the 
end of life. Prevention at the individual and societal levels will need to receive 
greater emphasis to decrease the burden of age-related chronic conditions.1 The 
goals for health systems by 2050, key targets to catalyze change, and examples 
of structures needed to achieve the goals are shown in Figure 6-1.

As discussed throughout the rest of this chapter, no country has perfected 
any one of the three main health systems—public health, health care, and long-
term care—although some countries do better than others. Few countries are well 
positioned to provide the prevention and care required to decrease the prevalence 
of chronic conditions and associated symptom burden and functional decline. 
Public health is chronically underfunded and lacks influence in other govern-
ment departments that influence health, limiting its ability to improve population 
health. Health care systems have focused on diagnosing and treating chronic 
conditions one disease at a time, with entrenched policies that result in far more 
spending on in-patient care for advanced chronic conditions than on prevention. 
Long-term care is also underfunded and inadequately integrated with health and 
social care in many countries. Often, long-term care is not available where the 
person needing care wants to live. 

1 As used in this report, the term “chronic conditions” encompasses distinct chronic diseases, mul-
timorbidity, and geriatric syndromes (frailty, sarcopenia, polypharmacy, cognitive decline, disability, 
and falls).
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This chapter provides background information on the health of older adults 
today, global health spending patterns, and the value of good health. It then 
describes key targets needed achieve healthy longevity, including chronic con-
ditions, the roles of public health and integrated person-centered primary care in 

FIGURE 6-1 Health systems roadmap.

Health Systems Key Targets
Chronic conditions; public health; health care delivery; long-term care; health care workforce; and

geroscience, technology, and big data innovation

Recommendations for Next 5 Years 

6-1. Develop strategies to increase investments in robust public health systems
6-2. Shift health care systems to focus on healthy longevity
6-3. Make available culturally sensitive, person-centered, and equitable long-term care20

22
 - 

20
27

(full text at end of relevant section within Chapter 6)

Supporting Structures

Integration across public health, health care, long-term care, and social services

Interventions at population and individual level to reduce underlying risk factors for aging and
chronic conditions
Close collaboration with social service providers, workplaces, and other entities that can
promote health
Data and analytics systems for surveillance, precision public health, and assessment of the
efficacy of interventions

Integrated person-centered care, including care coordination
Primary care
Comprehensive and shared health records and a goal-based care plan
Collaboration with social services to address social determinants of health
Primary care systems that provide preventive screening, address risk factors for chronic
conditions, and promote positive health behaviors
Geriatrics workforce that can adequately care for older people globally
Palliative and hospice care

Policy and funding prioritizes care delivery in the setting the person chooses, to the extent
possible; respects individual autonomy and maintains dignity; and attends to care quality and
the risk of abuse, neglect, and exploitation
Care and social supports addressing all needs, including meaning and purpose
Supports for families and family caregivers when providing long-term care while making
formal care available when needed
Technology to support caregivers and people needing care by providing monitoring that
allows privacy

All Health Systems

Public Health

Health Care

Long-Term Care

20
22

 - 
20

50

Goals
  7. Integrated public health, social service, person-centered health care, and long-term 
      care systems designed to extend years of good health and support the diverse health 
      needs of older people
  8. Quality long-term care systems to ensure that people receive the care they require in the 
      setting they desire for a life of meaning and dignity

20
50
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providing prevention and management of chronic conditions, the long-term care 
system needed to support people who lose functional ability, and the health care 
workforce. The final key target is innovation through geroscience, technology, 
and big data to prevent and manage chronic conditions and maintain people’s 
independence in the face of declining cognitive and physical functioning. The 
chapter concludes with an overview of related international efforts calling for 
similar actions, metrics that stakeholders can use to gauge progress toward 
achieving healthy longevity, and areas needing more research. 

As with earlier chapters, commissioners selected key targets for action begin-
ning in 2022 from the many factors affecting healthy longevity. Commissioners 
prioritized content based on actionability, impact on people across the life course, 
equity, and importance to (1) improving healthy longevity in the long term and 
(2) tackling needs of older people in the near term. They also identified actions 
to generate the multisector, all-of-society transformation essential to building 
healthy longevity for all. The commissioners chose not to focus on aspects of 
health systems that are on the agenda of other major international efforts, such 
as primary care and health care access and affordability, although they recognize 
their importance. The key targets that were selected will, in some instances, 
require major financial commitments. In other cases, such as emphasizing geriat-
ric-sensitive care and delivering integrated, person-centered care, the investments 
should be feasible. 

Given the diversity of political, social, and economic contexts across coun-
tries and communities, the commissioners chose broad recommendations that 
leave room for actors with the ability to improve healthy longevity to determine 
the right pathway and funding strategies, which will require trade-offs to move 
forward. In other instances, key targets would shift emphasis within existing 
structures, requiring political will and culture change.

VISION FOR HEALTH AND HEALTH SYSTEMS

The focus of interventions across health and social service systems changes 
from when people have good health and function to when people have advanced 
illness and functional loss. For those in good health and those with well-managed 
chronic conditions and minimal functional impairment, public health and health 
care systems focus on prevention, reversal, or management of chronic conditions, 
screening, and health promotion. Social and physical environments for this sub-
population should facilitate engagement and activity. For those with advanced 
illness and significant functional loss, health care focuses on management of 
advanced chronic conditions while long-term care focuses on compensating for 
loss of function and promoting engagement in a life with meaning and purpose. 
For this subpopulation, social and physical environments should remove barriers 
to participation and compensate for functional loss.
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MEASURING HEALTH

To fully understand healthy longevity, data that directly measure poor health 
and its impacts on people, including functioning and symptom burden, will be crit-
ical. Direct measurement of disability in population-based studies and clinical care 
involves the individual’s self-report of difficulty or dependency in tasks of mobility, 
activities of daily living (ADLs), independent activities of daily living, and objec-
tive performance-based measurement of various dimensions of functioning (e.g., 
walking speed for physical function, and memory and recall for cognitive function). 
Most disability results from biological aging, alone or in concert with chronic dis-
eases, cognitive decline, and frailty. Symptoms such as pain, shortness of breath, 
and fatigue can sometimes affect function, but they can also affect quality of life 
without major functional impairment; they require direct measurement as well. The 
degree to which symptoms are included in the measures described below is unclear.

Mortality is a primary outcome measure for health, but it becomes less rele-
vant as people move closer to inevitable death. While death that occurs because 
a condition is undiagnosed or poorly managed is important, it is captured within 
the World Health Organization’s (WHO’s) Global Burden of Disease estimates 
only for people under age 70.2 Similarly, the United Nations (UN) Sustainable 
Development Goals (SDGs) use the same cutoff of age 70 for premature mortality 
(Ebrahim et al., 2020). 

Assessing the health burden of chronic disease currently relies on indirect 
measures. One measure is the presence of a specified number of chronic conditions. 
Although the presence of chronic conditions is related to disability and mortality 
over time, people can live with well-controlled chronic conditions for long periods 
with minimal symptoms or other impacts on life, so it is an imperfect measure of 
the burden of illness. Since the early 1990s, WHO has sought to measure the burden 
of poor health using two related measures: years of healthy life lost due to disability 
(YLDs) and disability-adjusted life years (DALYs). These measures are critical to 
WHO’s ongoing effort to “define, measure and numerically value time lived in 
non-fatal health states.” The numeric values are calculated using disability weights 
between 0, a state equal to death, and 1, perfect health. Disability weights are used 
to measure YLDs, which are combined with years lost to premature death (a figure 
that excludes people over age 70) to calculate DALYs (WHO, 2013). 

2 While death due to chronic conditions is common, it is important to understand when death 
results from undiagnosed or poorly managed conditions, described as “premature” by WHO. But 
the WHO Global Health Observatory measure of premature death is limited to deaths that occur 
before age 70, and therefore it misses those that could have been delayed among people over age 70. 
“The upper limit of 70 years was chosen for two reasons: (a) to identify an age range in which these 
chronic disease deaths can truly be considered premature deaths in almost all regions of the world....
in all regions except the African Region, the average expected age at death for 30 year olds already 
exceeds 70 years; (b) estimation of cause-specific death rates becomes increasingly uncertain at 
older ages because of increasing proportions of deaths coded to ill-defined causes, increasing levels 
of co-morbidity, and increasing rates of age mis-statement in mortality and population data sources” 
(WHO, 2022b).
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The most recent iteration of the Global Burden of Disease study assigned 
disability weights based on household survey responses in five countries, plus a 
web survey. Although older adults have the greatest levels of disease and disabil-
ity, 75 percent of those whose responses were used to determine the disability 
weights were under age 50, while only 5 percent of respondents were aged 70 and 
older (Salomon et al., 2012). In the meantime, this report and others must rely on 
indirect and imperfect quantification through YLDs and DALYs. 

The Health of Older People

One myth about older people as a group is that most are in poor health and 
frail. The reality is that the health of older adults is heterogeneous, although at a 
population level it declines with age. All of the statistics below have limitations. 
The presence of a chronic condition, need for assistance with ADLs, and healthy/
unhealthy health status does not mean that a person is not thriving. When the envi-
ronment is supportive of people with disabilities and when the health care system 
effectively manages chronic conditions, people can still thrive and live lives of 
meaning and purpose. Moreover, data capture is inconsistent across countries, so 
reported numbers may not be comparable. Finally, researchers select the population 
of interest. In aging research, different cutoff ages are selected, as indicated below 
for the study by Garin and colleagues (2016) on chronic conditions (50 and older), 
for ADLs in Organisation for Economic Co-operation and Development (OECD) 
countries (65 and older), and in the publication by Rofman and Apella (2020) (60 
and older). Harmonizing these differences is beyond the scope of this report.

One often reported measure of health is whether a person has two or more 
chronic conditions. One study revealed wide variation in the percentage of people 
over age 50 with more than one chronic condition: China (45 percent), Ghana (48 
percent), India (58 percent), Mexico (64 percent), Russia (72 percent), and South 
Africa (63 percent) (Garin et al., 2016).3

Functional capacity, as measured by the need for long-term care, services, 
and supports, is also heterogeneous. Thirty percent of people aged 65 and older 
in OECD countries need assistance with ADLs (OECD, 2020). The following are 
percentages of people aged 60 and over reporting one or more ADL limitations 
(Rofman and Apella, 2020):

•	 Brazil 2013: 15.45 percent
•	 Mexico 2001: 14.57 percent; 2012: 21.19 percent
•	 Chile 2013: 13.13 percent
•	 Costa Rica 2009: 32.5 percent
•	 China 2011: 12.15 percent
•	 United States 2002: 26.33 percent; 2012: 22.1 percent

3 The conditions included in studies of the prevalence of chronic conditions are not standardized; 
therefore, studies may not be directly comparable.
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The U.S. government estimates that one in three people aged 65 and older 
will never need long-term care, 20 percent will need it for more than 5 years, and 
the remainder will need it for less than 5 years (ACL, 2022).

Across countries, regardless of income level, the number of unhealthy years 
of life4 is increasing, with people in high-income countries having the most years 
in poor health (see Figure 6-2). 

Health Spending

As discussed below, chronic conditions are the primary cause of illness, 
disability, and death globally. Therefore, the majority of health spending is for 
preventing, diagnosing, and providing care for chronic conditions. 

Between 2000 and 2019, health spending per capita climbed 134 percent 
(Murphy and Topel, 2006). During this same period, health spending as a per-
centage of gross domestic product (GDP) increased globally from 8.63 to 9.845 
percent, a 14.08 percent increase (Ohnsorge and Yu, 2021). The United States 
spends 18 percent of GDP on health. 

A 2019 analysis calculated global health care spending to be USD8 trillion 
in 2016 and predicted it to climb to USD15 trillion in 2050. The authors describe 

4  Staff calculated unhealthy life expectancy using data from WHO by subtracting healthy life 
expectancy at age 60 from life expectancy at age 60. Healthy life expectancy is defined “as average 
number of years that a person can expect to live in ‘“full health’” by taking into account years lived 
in less than full health due to disease and/or injury.” The calculation includes YLDs.

FIGURE 6-2 Years of unhealthy life after age 60.
NOTES: Health measurement has been refined since 2000, and self-reported responses 
to the same questions have changed over time. Measures of health may therefore have 
deteriorated subjectively but not objectively.
SOURCE: Staff calculation using World Health Organization data (WHO, 2019).
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SOURCE: Staff calculation using World Health Organization data (WHO, 2019). 
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death globally. Therefore, the majority of health spending is for preventing, diagnosing, and 
providing care for chronic conditions.  
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Topel, 2006). During this same period, health spending as a percentage of gross domestic 
product (GDP) increased globally from 8.63 to 9.845 percent, a 14.08 percent increase 
(Ohnsorge and Yu, 2021). The United States spends 18 percent of GDP on health.  

A 2019 analysis calculated global health care spending to be USD8 trillion in 2016 and 
predicted it to climb to USD15 trillion in 2050. The authors describe extreme inequity between 
high- and low-income countries. The ratio of health care spending in high-income countries to 
that in low-income countries was 130 to 2 in 2016; the ratio is predicted to remain the same in 
2050 (Chang et al., 2019). The limited government spending on health in low-income countries 
shifts the burden of paying for care to the individual and family; in these countries, 40 percent of 
health expenditures are out of pocket, limiting access to health care. Globally, per capita out-of-
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extreme inequity between high- and low-income countries. The ratio of health 
care spending in high-income countries to that in low-income countries was 130 
to 2 in 2016; the ratio is predicted to remain the same in 2050 (Chang et al., 
2019). The limited government spending on health in low-income countries shifts 
the burden of paying for care to the individual and family; in these countries, 40 
percent of health expenditures are out of pocket, limiting access to health care. 
Globally, per capita out-of-pocket expenditures rose by more than 100 percent 
between 2000 and 2018 (World Bank, 2021).

One measure of whether a country is tending to the social determinants of 
health is the relationship between health spending and social spending. Higher 
social spending is correlated with better health outcomes, while higher health 
care spending is negatively correlated with health outcomes (Bradley et al., 2016; 
Dutton et al., 2018). Among OECD countries, the United States is an outlier: its 
health care spending is far higher than that of other countries, while its social 
spending is near the middle. If U.S. Social Security retirement payments were 
excluded from the social spending calculation, the United States would be closer 
to the bottom of OECD countries in social spending. 

Alignment with Other Efforts

As the commissioners conceptualized this chapter, they started from the 
baseline of the World Report on Ageing and Health and the WHO Decade of 
Healthy Ageing, which is scheduled to last through 2030 (WHO, 2020a). This 
chapter builds on those efforts to look beyond 2030. This chapter aligns with 
UN SDG 3, Good Health and Well-being. All of the targets within SDG 3 would 
promote healthy longevity (UN DESA, 2022). 

Finding 6-1: The number of years in poor health has increased globally 
since 2000 along with life expectancy.

Finding 6-2: Health has gross domestic product value and intangible 
value. When economists have developed methods to assign numeric 
value to good health, they have found that people assign enormous value 
to good health. 

Finding 6-3: Higher social spending is associated with better health out-
comes; higher health spending is associated with worse health outcomes. 
U.S. spending, including dramatically higher spending on health care 
than on social programs, is out of balance compared with that of other 
Organisation for Economic Co-operation and Development countries.
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KEY TARGET: CHRONIC CONDITIONS

Biological Aging and Risk Factors for Chronic Conditions

Chronic conditions are often portrayed as discrete pathologies, but researchers 
have begun to uncover the biological processes of aging and their relationships to 
chronic conditions. When aging processes are combined with unfavorable genetics, 
behaviors, and social and physical environments, and even with infectious diseases,5 
they can increase people’s vulnerability to chronic conditions (Kennedy et al., 
2014; Sierra, 2016). Aging processes can also lead to declines in capacity unre-
lated to the presence or absence of disease, such as geriatric syndromes, including 
delirium, falls, frailty, syncope, and urinary incontinence (Inouye et al., 2007). 

The inevitability of chronic conditions and functional decline in older ages 
has been portrayed as fact. It is becoming increasingly evident, however, that the 
trajectory of health as people age may improve with a healthy social and physical 
environment and individual decisions about diet, physical activity, and substance 
use (Sierra, 2016). As discussed in Chapters 4 and 5, governments, employers, 
and other actors can influence health outcomes population-wide by reducing ad-
verse social determinants of health—whether social factors, such as ageism, or 
physical environment factors, such as air pollution. 

Four health behaviors (tobacco and unhealthy alcohol consumption, un-
healthy diet, and physical inactivity) are major contributors to the development 
of the four conditions responsible for 80 percent of chronic disease deaths (“car-
diovascular disease, cancer, chronic obstructive pulmonary disease, and diabe-
tes”) (Hunter and Reddy, 2013, p. 1336). From a different perspective, Halpin 
and colleagues (2010) describe physical inactivity, unhealthy diet, and obesity 
as “a lethal combination” of risk factors, increasing the risk of cardiovascular 
disease, diabetes mellitus, cancers, metabolic syndrome, and osteoarthritis (p. 
126). Research suggests that behavior change, such as improved sleep and midlife 
physical activity, may even reduce the risk of developing a chronic condition for 
which a person has a genetic predisposition, such as the apolipoprotein e4 gene, 
which increases the risk of developing Alzheimer’s disease (Mendelsohn and 
Larrick, 2013; Stephen et al., 2017). 

The Global Impact of Chronic Conditions

Globally, chronic conditions are the greatest cause of death and YLDs (Lozano 
et al., 2012). Even in lower-income countries, which tend to have younger popu-
lations and a higher infectious disease burden relative to high-income countries, 
chronic conditions are the leading cause of death and disability. The percentage 

5 The traditional distinction between communicable or infectious diseases and chronic or non-
communicable conditions has been discredited by research that links infectious diseases, especially 
viruses, to chronic conditions.
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of YLDs attributed to chronic conditions in low-income countries is lower than 
the global average but still is more than 75 percent (IHME, 2019). It is therefore 
important to address chronic conditions in countries of all income levels.

Several factors in combination have created this growing global challenge. 
The increase in the number of people living with and dying from chronic condi-
tions is a side effect of successfully increasing longevity globally in the past 100 
years: more older people are living, and older people are more likely to develop 
chronic conditions (Lozano et al., 2012). 

Economic and Fiscal Impacts of Chronic Conditions

Beyond the adverse impacts on people’s health as described earlier in this 
chapter, chronic conditions impose an enormous economic burden on individu-
als, families, and society, including the rising health care costs discussed above. 
Bloom and colleagues (2012) used three approaches to estimate the costs of 
chronic conditions: estimated direct and indirect costs, lost output, and the eco-
nomic burden of life lost. Box 6-1 defines these approaches and presents the 
authors’ estimates of the cost burden of chronic conditions associated with each. 
The authors conclude that the impacts and costs are dauntingly large, regardless 
of approach (Bloom et al., 2012).

BOX 6-1 
The Noncommunicable Disease Cost Tally

•	� “Cost-of-illness approach: estimates of direct and indirect costs of ill health for 
five distinct disease categories:

º	 �Cancer: an estimated USD290 billion in 2010, rising to USD458 billion in 
2030

º	� Cardiovascular disease: an estimated USD863 billion in 2010, rising to 
USD1.04 trillion in 2030

º	� Chronic obstructive pulmonary disease: an estimated USD2.1 trillion in 
2010, rising to USD4.8 trillion in 2030

º	� Diabetes: an estimated nearly USD500 billion in 2010, rising to at least 
USD745 billion in 2030

º	� Mental Illness: an estimated USD2.5 trillion in 2010, rising to USD6 trillion by 
2030”

•	� WHO EPIC approach: “lost output due to five conditions (cancer, cardiovas-
cular disease, chronic respiratory diseases, diabetes, and mental health) over 
the period 2011–2030 is estimated at nearly USD47 trillion”

•	� Value of a statistical life approach: “the economic burden of life lost due to all 
noncommunicable diseases ranges from USD22.8 trillion in 2010 to USD43.3 
trillion in 2030”

SOURCE: Bloom et al., 2012, p. 35.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

182	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

Finding 6-4: Health is malleable through efforts addressing modifiable 
factors that accelerate the aging process and contribute to earlier onset 
of chronic conditions.

Finding 6-5: Chronic conditions are responsible for 80 percent of deaths 
and years of healthy life lost due to disability globally, including in 
low-income countries, where the median age is lower than in high- 
income countries.

Finding 6-6: The costs associated with chronic conditions, including the 
costs of care, lost output, and the burden of lost life globally, are ex-
tremely high. Lost output due to cancer, cardiovascular disease, chronic 
respiratory diseases, diabetes, and mental health during 2011–2030 is 
estimated at USD47 trillion, and the burden of lost life annually is es-
timated to range from USD22.8 trillion in 2010 to USD43.3 trillion in 
2030 (Bloom et al., 2012, p. 35). 

Conclusion 6-1: The importance of slowing aging and the onset of 
chronic conditions and thereby prolonging good health supports the 
need for public health and health care systems that are preventive, pro-
active, and predictive, and that target shared risk factors for accelerated 
biological aging and onset of chronic conditions.

KEY TARGET: PUBLIC HEALTH

Public health systems6 are the single most powerful structure for tackling chronic 
conditions and equitably improving population health. Public health uses popula-
tion-wide surveillance and interventions (e.g., policy, community-based programs, 
messaging about healthy behavior, screening, immunization, contact tracing, and in-
spection) to promote health across populations. According to DeSalvo and colleagues 
(2017, p. 3), “Public health is what we do as a society to ensure the conditions in 
which everyone can be healthy. It minimizes threats to health that can be averted or 
lessened only through collective actions aimed at the community.” Creating healthy 
longevity will require a “new public health” that works to prevent chronic conditions 
at the societal, community, and individual levels (Halpin et al., 2010).7

6 Public health systems have different functions in different countries. In this report, the definition of 
public health is limited to population-wide efforts and some direct contact with individuals by public 
health workers (e.g., community screening, vaccination clinics).

7 WHO essential public health operations to deliver public health services are (1) surveillance, (2) 
monitoring, (3) health protection, (4) health promotion, (5) disease prevention, (6) governance, (7) 
public health workforce, (8) funding, (9) communication, and (10) research (WHO, 2022c).
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The Health Impact Pyramid Framework 

The health impact pyramid depicted in Figure 6-3 can inform investments in 
prevention by identifying those interventions having the greatest population-wide 
impact and requiring the least individual effort (at the bottom) and those having 
the least population-wide impact and requiring the most individual effort (at 
the top) (CDC, 2022). The bottom two tiers of the pyramid, discussed below, 
comprise public health interventions targeted to populations. The top three tiers, 
which comprise efforts to improve population health one person at a time, are 
addressed in the next section, on the role of person-centered integrated health 
care in preventing and managing chronic conditions. Although the pyramid was 
developed in the United States, a 2019 review article emphasizes the need for 
low- and middle-income countries to shift away from a focus on identifying in-
dividual risk factors and screening to a focus on the interventions at the bottom 
of the pyramid (Miranda et al., 2019).

Socioeconomic Factors

Socioeconomic factors form the base of the health impact pyramid because 
they are foundational to health and are delivered at the population level (see 
Chapters 4 and 5). Public health organizations might be expected to use sur-
veillance to identify the social, environmental, and financial threats to health; 
geographic areas at risk; and subgroups at high risk. But public health agencies, 
though within larger governmental structures, may have little or no access to or 

FIGURE 6-3 The health impact pyramid.
SOURCE: Adapted from CDC, 2022.
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control over the government entities that address socioeconomic factors. They 
must therefore collaborate across government ministries, departments, and agen-
cies. This observation is consistent with recommendations made by WHO in the 
Conceptual Framework for Action on the Social Determinants of Health, which 
states that public health systems will need to be involved in the efforts of other 
government entities, such as those that provide social services, to help target 
interventions with significant public health impacts (WHO, 2010a). One U.S.-
based research team has recommended using a chief health strategist to connect 
local public health departments to other stakeholders to address adverse social 
determinants of health (DeSalvo et al., 2017).

Finding 6-7: Addressing social and economic risk factors is a necessary 
part of a public health strategy for preventing chronic conditions. To 
address social and economic risk factors successfully will require col-
laboration between public health and other government agencies and 
private-sector stakeholders that can influence health behaviors, such as 
unions and employers.

Changing the Context

Interventions at the next level of the health impact pyramid change the con-
text in which health behaviors occur. They can include laws, policies, and regu-
lations; public messaging about how to improve health (e.g., tobacco cessation, 
quality nutrition, and physical activity); and behavioral economics interventions 
(e.g., taxes on tobacco products, alcohol, and sugary drinks). The aim of changing 
the context is to make the default decision the healthy one. 

Changing the context requires multipronged strategies. For example, a com-
bination of urban design that creates safe bicycle or walking lanes, employer in-
centives to walk or bicycle to work, and public messaging about the importance of 
physical activity could change individuals’ default decisions about transportation, 
leading to improvements in the environment and physical activity levels. Chile, 
for instance, recently developed a multifaceted approach to promote healthy eating 
habits through food labeling and advertising policies. The Chilean law mandated 
front-of-package warning labels for products high in saturated fat, sugar, and so-
dium while also restricting positive marketing of these products and banning their 
sale in schools. Although researchers were unable to determine whether the labeling 
or the advertising policy had a greater effect on sales, they concluded that, in com-
bination, the policies discouraged and reduced consumption (Taillie et al., 2021). 

For public health to be inclusive of older people, the context must be relevant 
to them, which may require different messaging and methods. Educating people 
about the significant impact of daily health behaviors on cognitive function and 
giving them information about the impacts of specific behaviors is an example 
of an intervention that is relevant to older people. Examples of study results that 
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could influence older people’s choices include a study suggesting that people over 
age 45 with a higher daily intake of fruits and vegetables had better cognitive 
function (Jiang et al., 2017). Another study suggests that older people who engage 
in vigorous physical activity at least once a week may be half as likely as those 
who are inactive to develop cognitive impairment and 30 percent less likely to 
need assistance with daily living (Jiang et al., 2017). Public health messaging to 
older people could combine education about the benefits of a healthy diet and 
physical activity with information about how urban dwellers can access fresh 
fruits and vegetables, such as a program in New York City, whereby older people 
can purchase inexpensive bags of fresh produce at easily accessible locations 
(West Side Rag, 2021). 

Across all ages, efforts to change the context through targeted messaging 
and methods are better at effecting behavior change than approaches that appear 
to blame the victims of social determinants of health for the behaviors they drive 
(Crawford, 1977). More recent publications also express concern about the fine 
line between health education and blame (Brown, 2018).

Finding 6-8: Multimodal interventions that change the context for health 
choices, making the default choice the healthy choice, show promise 
for decreasing the risk of chronic conditions and improving health by 
changing individual health behaviors.

Investment in and Return on Investment from Public Health Prevention

Despite its importance, public health is chronically underfunded in coun-
tries around the world. Even as the threat of increasing numbers of older people 
with chronic conditions and more years of poor health has grown, public health 
spending patterns have largely remained unchanged in higher-income countries. 
Among 32 OECD countries in 2015, none allocated more than 6 percent of total 
health expenditures to preventive care. In 2018, average spending across these 
countries was 2.4 percent for “any measure that aims to avoid or reduce the 
number or the severity of injuries and diseases, their sequelae and complications” 
(Kamal and Hudman, 2020). 

Researchers have been evaluating the return on investment of structural 
public health interventions, as distinct from individually focused interventions, 
especially at the time governments were cutting programs following the global 
financial crisis from 2008 to 2015. A systematic review of 52 studies evaluat-
ing the return on investment or cost/benefit ratio of public health interventions 
in high-income countries found that the return on investment was 14.3 to 1, 
and the cost/benefit ratio was 8.3. The largest benefits were seen in studies of 
national public health initiatives, where the median return on investment was 
27.2 to 1, and the cost/benefit ratio was 17.5 (Masters et al., 2017). Many of 
the public health interventions with positive cost-benefit ratios or documented 
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return on investment included in the review focused on structural changes, 
including speed cameras and speed zones, water fluoridation, preschool and 
school age education programs, bicycle and pedestrian trails, road safety cam-
paigns, anti-stigma marketing campaigns, sugar sweetened beverage tax, and 
lead paint control. Similarly, the WHO Case for Investing in Public Health 
reports on cost-effective public health interventions including tobacco and 
alcohol legislation, salt reduction, violence reduction, walking and cycling 
promotion, green spaces, safe transportation and housing, and healthy em-
ployment (WHO, 2014). A U.S.-based evidence review highlighted evidence 
supporting the cost effectiveness of home meal delivery, meal planning, and 
improving access to healthy food; transportation to health care appointments; 
and home modifications for people with functional limitations (Tsega et al., 
2019). 

The commission anticipates that resource constraints will make rebalancing 
spending between public health and health care spending necessary in all coun-
tries, but especially in low- and middle-income countries with the greatest need 
for structures in both areas, and the most limited resources. Investing in structures 
to address social determinants of health, such as the examples shown in Boxes 
6-2 and 6-3, has the potential to mitigate rapidly rising health care costs. The first, 
Box 6-2, describes changes made in Costa Rica in the 1940s that have resulted in 
a higher life expectancy than in countries with similar income levels.

The second, Box 6-3, describes structural factors that change the context 
of tobacco use identified in the WHO Framework Convention on Tobacco 
Control.

Conclusion 6-2: Changing the trajectory of increasing numbers of peo-
ple with chronic conditions will require a change in how governments 
balance public health and health care spending. Strategies for making 
significant changes in spending allocations are most effective when they 
are multimodal, in contrast to attempts to achieve significant change 
through a one-dimensional intervention, such as changing methods for 
provider reimbursement. 

Public Health Data and Analysis for Prevention of Chronic Conditions 

Public health entities rely on epidemiological data and analysis to conduct 
surveillance on public health threats and improvement monitoring. Beyond tra-
ditional analytic methods, public health is increasingly benefiting from enhanced 
computational capabilities and data availability, as the COVID-19 pandemic has 
demonstrated. Globally, however, and especially in low-income countries, data 
are inadequate for effective surveillance, especially at the subpopulation level. 
The absence of these data makes it difficult to monitor progress toward health-re-
lated SDGs or toward healthy longevity at the national and subnational levels. 
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BOX 6-2 
Costa Rica and Social Determinants of Health

	 In the 1940s, the government of Costa Rica invested in clean water, educa-
tion, health care, and well-being. The focus on overall welfare, rather than simply 
health care, improved multiple aspects of life that influence health. For example, 
its educational system lifted people out of poverty and gave them access to 
better sanitary conditions. In addition to the universal health system described in 
Box 6-6, there is joint responsibility for health shared among private and public 
domains, and between workers and employers. The government also analyzes 
economic decisions from the perspective of their impacts on health. The result is 
that Costa Rica, which is ranked by the United Nations Development Programme 
as “High” development driven in part by national income, has results consistent 
with countries ranked as “Very High” in life expectancy, mortality rate of children 
under age 5, and expected years of schooling.

SOURCE: Barr and Michael, 2020.

BOX 6-3 
WHO Framework Convention on Tobacco Control

	 The WHO Framework Convention on Tobacco Control was a response to the 
global tobacco epidemic. It was the first global public health treaty. Its objective 
“is to protect present and future generations from the devastating health, environ-
mental and economic consequences of tobacco consumption and exposure to 
tobacco smoke” (WHO, 2003, p. 5). Parties to the convention are required to

	 •	 establish essential infrastructure for tobacco control;
	 •	� develop and implement comprehensive multisectoral tobacco control 

strategies, plans, and legislation; and
	 •	� protect the process from commercial and other vested interests of the 

tobacco industry.

Measures to reduce demand include the following:

	 •	 Price and tax measures
	 •	 Non-price measures to reduce demand
	 •	 Protection from tobacco smoke 
	 •	 Regulation of contents and emissions 
	 •	 Prevention of misleading packaging and labeling
	 •	 Ban on advertising, promotion, and sponsorship

SOURCE: WHO, 2003.
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According to WHO, 68 percent of countries have good capacity for surveillance 
of public health threats, 40 percent of deaths are unregistered globally, fewer than 
50 percent of countries are able to monitor care quality systematically, and 60 
percent have good capacity to track the progress and performance of the health 
sector and use data in policy and planning (WHO, 2020b). 

Disaggregated data will be particularly important in understanding the risks 
of subpopulations and targeting interventions to address those risks, as demon-
strated by one study that used modeling to evaluate the effects of different strat-
egies for primary prevention of cardiovascular disease. The study found that a 
public health approach focusing primary prevention efforts for cardiovascular 
disease on subpopulations with significant risk factors would be more cost-ef-
fective and save more lives than broad population-wide screening (Kypridemos 
et al., 2016). Capturing health data disaggregated by gender and age bands (e.g., 
exact age or decade age bands, not 0–14, 15–64, and 65+) will be necessary at 
the national and community levels to understand the most important contributors 
to health and healthy longevity. Capturing data on social determinants of health 
globally is critically important and more difficult relative to data on age and 
gender, requiring data collection methods not currently in use. The COVID-19 
pandemic has illustrated the need for data that allow stratification, because strat-
ified analysis of outcomes has highlighted disparities in outcomes across age, 
socioeconomic status, and race. 

While current data collection efforts rely on methods that are costly and 
time-consuming, new technologies have the potential to collect relevant public 
health data using passive collection approaches. One study, for example, suggests 
the feasibility of using deidentified mobile phone data to understand the spread of 
cholera in Haiti and track the movement of people during an infectious disease 
outbreak (Bengtsson et al., 2015). Billions of people globally have smartphones 
or wearable devices with tracking capabilities, and with proper privacy protec-
tion, these data could be used, for example, to evaluate physical activity and 
walking speed down to the neighborhood level.

With new forms of data capture and analytics, precision public health is being 
proposed as an approach to “provid[e] the right intervention to the right population 
at the right time” (Khoury et al., 2016, p. 398). This approach will be important to 
achieving the vision for health laid out at the beginning of this chapter. Precision 
public health takes advantage of new techniques for surveillance of diseases, expo-
sures to toxins or communicable diseases, health behaviors, and overall population 
health. Proponents emphasize that in contrast to precision medicine, which may be 
available only to people with higher incomes, precision public health is designed 
to use data to target services and interventions to those with the greatest need 
(Horton, 2018). Future use of this approach is, however, contingent on privacy 
protection and transparency of models, as discussed later in this chapter. 

The current capabilities of precision public health and advanced analytics are 
still limited: classic statistical methods perform as well as artificial intelligence 
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(AI) models in identifying disparities (Khoury et al., 2020). AI is not yet in 
widespread use, so it remains unproven. But the commission predicts that signif-
icant change in data capture and analysis methods will take place in the coming 
decades, with AI becoming a powerful tool for segmenting populations and deliv-
ering targeted public health interventions where they will have the most impact. 

Levers for Change

Public health organizations face two barriers to shifting the emphasis toward 
aging and chronic conditions. First, they have limited ability to influence other 
government agencies with authority for addressing social determinants of health, 
including availability of social services, clean air and water, safe housing, and 
walkable communities, among others. Public health also needs to be involved 
in decisions about health care and long-term care, and the three systems need 
to work in concert on prevention efforts, coordinating across the full health im-
pact pyramid—something that is not yet a reality in most places. Public health 
messaging, about controlling hypertension, for example, lacks value if a person 
with hypertension cannot get quality, affordable care to manage the condition. 
Public health will need a seat at the table to ensure that there is a concerted effort 
across governments to respond to epidemiological evidence about what works 
and where resources are needed. Second, public health departments around the 
globe lack resources. If countries continue to allocate a third or more of their 
health expenditures to in-patient care, at least some of which is avoidable, public 
health will remain underfunded, and people, especially older people, will face 
avoidable illness, functional impairment, and early death. To make these changes, 
political will and reallocation of resources will be needed, but given the diversity 
of interests globally, the commission’s roadmap cannot make recommendations 
on how to achieve the changes. 

Public health, in conjunction with biomedical research, has had tremendous 
successes during the COVID-19 pandemic. Notably, vaccine development and 
distribution was more effective and expeditious than most “moonshot” efforts, 
such as cancer moonshots in the United States and Europe. Harnessing that suc-
cess could potentially overcome the historical inability to shift resources from 
health care to prevention. 

Metrics

The UN SDGs related to public health (aside from specific disease focus) 
include the following:

•	 3.4.1: Mortality from cardiovascular disease, cancer, diabetes or chronic 
respiratory disease, including adults aged ≥70 years

•	 3.4.2: Mortality rate from suicide, by age and sex across the life course
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•	 3.a.1: Age-standardized prevalence of current tobacco use among per-
sons aged 15 years and older 

•	 3.b.1: Proportion of the target population covered by all vaccines in-
cluded in their national program

The metrics for the WHO Best Buys for public health interventions include

•	 tobacco use,
•	 physical activity,
•	 harmful substance use, and
•	 healthy diet.

(Note that the disease management best buys are included in the health care 
delivery section.)

Data Needs and Research Questions

The commission emphasized the need for more granular data about health 
than are currently available. Specifically, longitudinal data collection on health 
status, including physical and cognitive functioning, stratified in narrow (e.g., 
10-year) age bands and by sex, will be necessary to understand the impacts of 
public health interventions and progress toward healthy longevity. The commis-
sion also emphasized the need to collect data on social determinants of health 
at the individual level. One potential source of such data is the United Nations’ 
Titchfield Group on Ageing-related statistics and Age-disaggregated Data (UN 
Statistics Division, 2021). 

An important emphasis for research methods is the need to include older people 
in research design, not just as research subjects—for example, as coinvestigators.

One structural question about public health is how to shift health systems 
away from reactive, disease-focused health care toward preventive and proactive 
models. Despite widespread agreement on public health targets and the need to 
reallocate funding, this shift has not occurred. Answering this question will re-
quire cross-disciplinary expertise in systems change theory and complex systems 
dynamics, policy, and public health.

Another research question is how to effect behavior change across popula-
tions. This section has described how to change the context, but even with a con-
text that supports healthy behaviors, many people still make unhealthy choices. 
The success of public health interventions is dependent on successful behavior 
change strategies at the individual level.

Recommendation 6-1: To achieve the goal of the best possible health for 
older people, governments, over the next 5 years, should develop strat-
egies to increase investments in robust public health systems that build 
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and lead collective actions for promoting health at the population level 
and across the life course.
a.	 Investments in public health systems may require governments to 

rebalance investments in health care and public health. 
b.	 Public policies should create incentives for individuals, employers, 

and communities to engage in prevention and wellness activities. 
c.	 All countries should establish 5-year targets for preventive health 

and measure progress toward those targets.

KEY TARGET: HEALTH CARE DELIVERY

The health care delivery system has multiple roles to play in promoting 
healthy longevity and reducing the burden of chronic conditions and their im-
pacts at the individual and societal levels. Prevention roles for the health system 
include individual-level screening, preventive measures (e.g., vaccinations), 
long-lasting interventions (the third level of the health impact pyramid), clinical 
interventions (the fourth level), and education and counseling (the fifth level). 
Along with prevention, the most important roles of a health care system in caring 
for people of all ages are to identify, diagnose, and treat those at highest risk of 
developing disease (e.g., managing hypertension as a risk factor for cardiovas-
cular disease). 

If a disease progresses, the health care system should optimally manage the 
condition to avoid the onset of new complications, avoid acute exacerbations, 
minimize symptom burden, and slow the loss of function, in addition to address-
ing any acute care needs that arise. Even though the health impact pyramid is 
focused on prevention, its levels apply to the management of chronic conditions 
and long-term care across all stages of health. Every aspect of care should include 
a focus on the person’s social needs, whether access to clean water or refrigera-
tion for medications, the ability to pay for medications, or avoidance of unsafe 
conditions in the home. Addressing social needs will contribute to preventing or 
slowing disease progression and providing the structures needed to maximize 
functional capacity in the face of decline (e.g., through the use of a supportive 
physical environment). Similarly, contextual factors that support prevention (e.g., 
enabling access to fresh fruits and vegetables) contribute to management of ad-
vancing chronic conditions. 

The commission recognizes the importance of accessible and affordable 
quality health care as a critical component of healthy longevity. This section fo-
cuses on the delivery of integrated person-centered care, including geriatric care 
and primary care, that supports the health of older people. If actualized, this care 
would be of higher quality than that provided by current systems. The issue of 
accessible and affordable health care is left to other reports and publications, such 
as the World Report on Ageing and Health (WHO, 2015b) and the UN SDGs, and 
is not addressed further here.
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Current health care systems that were designed to meet acute care needs in 
the mid-20th century do a poor job of preventing and managing chronic condi-
tions, especially multiple chronic conditions and geriatric syndromes. Within 
most systems around the globe, health care systems and providers are paid for 
procedures and visits, not for health outcomes. Specialty care further entrenches 
a disease-centered, not person-centered, approach to care. Primary care in much 
of the world is underfunded, and providers are burdened with many obligations, 
which can make it difficult or even impossible to provide care for the whole 
person. These challenges affect people of all ages.

More than a decade ago, an editorial in the Journal of the American Geri-
atrics Society described the poor-quality and ineffective care of older people 
as “an emblem of what is wrong with health care” (Reuben, 2009, p. 2348). 
It described older people receiving “a lot of health care, some appropriate and 
some inappropriate, with little coordination or consideration of the big picture” 
(Reuben, 2009, p. 2348). There is consensus that treatment focused on individ-
ual conditions too often is either ineffective or harmful to older people, and that 
their care should be driven by their goals, values, and preferences. Experts in the 
care of older people advocate abandoning disease-focused care because “medical 
care that is centered on the diagnosis and treatment of individual diseases is at 
best out of date and at worst harmful [because a] primary focus on disease may 
inadvertently lead to under treatment, over treatment, or mistreatment” (Tinetti 
and Fried, 2004, p. 179). By following clinical guidelines for discrete medical 
conditions without taking the whole person and multiple conditions and context 
into account, providers can harm people with multiple chronic conditions, who 
represent the majority of older people. 

Illustrations of how poorly current systems address the needs of older people 
are found in Boxes 6-4 and 6-5. The first, presented in Box 6-4, shows the decline 
following a stroke in a previously active 91-year-old woman and the challenges 
her family encountered in providing appropriate care, even though her son was 
a physician.

The second case study describes a woman who was unable to access timely 
and necessary care after sudden onset of symptoms of unknown origin that were 
ultimately diagnosed as a recurrence of cancer.

Primary Care

Primary care has a central role in the delivery of care within an integrated, 
person-centered health care system. A recent National Academies report defines 
high-quality primary care as “the provision of whole-person, integrated, acces-
sible, and equitable health care by interprofessional teams that are accountable 
for addressing the majority of an individual’s health and wellness needs across 
settings and through sustained relationships with patients, families, and commu-
nities” (NASEM, 2021, p. 45). Primary care has also been shown to be the most 
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BOX 6-4 
An Older Person’s Experience of Care: The Current State

	 Mrs. X is a 91-year-old woman who lived an extremely active and fulfilling life, 
participating in hobbies including hiking, cross-country skiing, tennis, cooking, and 
entertaining until her late 80s. In January 2021, at the age of 90, she suffered 
a stroke resulting in profound weakness of her left arm and leg, with associated 
spasticity. Overnight, this previously physically robust older adult had to contend 
with a drastic decline in functional status to the extent that she had become de-
pendent on family and personal care aides for nearly all basic and instrumental 
activities of daily living, including transfers. The patient’s son, a retired physician 
well versed in the health care system, still experienced numerous frustrations with 
a health care system that was misaligned with his mother’s care needs. 
	 Well-intentioned primary care physicians and specialists rarely communicated 
with each other directly about Mrs. X, and this communication almost never 
occurred if they were in separate health care systems. These physicians were 
trained to focus on solving individual medical problems but seldom asked Mrs. X 
the most important question for patients with chronic illness: What matters most to 
her? Mrs. X wanted to enjoy time with her family and improve her ability to transfer 
and use her arthritic hand. Since her stroke, physicians who ordered studies such 
as outpatient labs and X-rays rarely, if ever, considered her mobility or comfort 
in weighing the value of tests that required transferring in and out of a vehicle to 
travel to and from the clinic and positioning for labs and X-rays.
	 Mrs. X was given medications that she did not previously require, with the at-
tendant risks of drug–drug interactions and side effects and risk/benefit trade-offs. 
Should the gabapentin be increased to address neuropathic pain at the expense 
of increased leg edema, increased somnolence, and decreased quality of interac-
tions with her family? There was often little time to discuss trade-offs with health 
care providers, who were already overwhelmed by the prospect of addressing 
multiple chronic conditions in a single visit.
	 When Mrs. X developed an abrupt change in cognition consistent with delirium, 
the care team considered whether the change was due to medical problems, such 
as a urinary tract infection or pneumonia, or to a medication side effect. Because 
of her significant mobility limitations, she could not be positioned properly for an 
X-ray, nor could a urine sample be obtained in the outpatient clinic. A conversation 
about what mattered most ensued: Did the need to diagnose and treat her illness 
in the emergency department, with the attendant hazards of hospitalization if she 
were to be admitted, outweigh her desire to go home? This time, the question was 
discussed with the patient, who valued being with her family above all. A plan was 
made for her family to monitor her vital signs frequently overnight in lieu of an 
emergency department visit. The next day, after a night with adequate rest, Mrs. 
X sought care in the emergency department and was admitted for an overnight 
stay to receive a brief course of antibiotics. This approach may have prevented a 
much longer hospital stay by avoiding exacerbation of her delirium, which could 
have occurred with an overnight hospital admission. 

SOURCE: Personal communication with Timothy W. Farrell, MD, American Geriatrics Society 
Fellow, February 7, 2022.
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efficient mechanism for delivering high-quality, cost-effective care around the 
world (WHO, 2021). High-quality primary care is critical for health, and requires 
functional partnerships across systems to maximize the capacity of individuals by 
addressing social determinants of health (Kruk et al., 2010). Box 6-6 highlights 
Costa Rica’s successful primary care system.

BOX 6-5 
Case Study: Disintegrated Care for Cancer

	 A retired physician was aware that a friend, Mrs. A, was being followed 
by an oncologist because she had a history of colon cancer. She had been  
cancer-free for 15 years, was in her 70s, and had been married for 50 years. She 
had obesity and chronic kidney disease, but had no difficulty walking or getting 
up and down stairs. Mrs. A told her friend that her tumor markers were increasing 
exponentially. A few weeks after this dramatic increase, the oncologist ordered 
a computed tomography scan, which revealed a tumor the size of a walnut. The 
oncologist scheduled a biopsy 2 weeks later, with results due 2 weeks after that. 
The biopsy was positive for colon cancer. The oncologist ordered genetic testing, 
with results due 3 weeks later. 
	 During this time, Mrs. A asked her friend whether she and her husband could 
build a ramp over the two steps leading out of her house, explaining that over 2 
days, her legs had become so swollen that she could no longer walk down the two 
stairs. The friend visited Mrs. A and found that she had 3–4+ pitting edema. At her 
friend’s urging, Mrs. A called the oncologist, and was told she had to schedule an 
appointment with her primary care physician because the oncologist did not man-
age edema. The primary care physician said she could not have an appointment 
until 2 weeks later but ordered a diuretic, despite Mrs. A’s high blood calcium levels 
and chronic kidney disease. Subsequently, the primary care physician called and 
said Mrs. A could come in 1 week sooner than her scheduled appointment, but Mrs. 
A was too ill to leave the house. Her friend suggested she ask for home health care, 
but the primary care physician would not order it because he had not seen Mrs. A 
for the edema. 
	 Three weeks after the onset of the edema, the oncologist ordered home-
based palliative care for Mrs. A, but the palliative care provider refused to do any-
thing about the edema because Mrs. A was scheduled to see the oncologist the 
next day. The next day, the oncologist’s office called to postpone her appointment, 
but Mr. A stated that Mrs. A had to be seen right away. Around this time, the friend 
palpated Mrs. A’s abdomen and felt a tumor the size of a muskmelon.
	 The next day, the oncologist told Mrs. A that she had colon cancer and based 
on the genetic studies, there was no option for chemotherapy, recommending that 
she continue with home-based palliative care. Mrs. A went for the scheduled visit 
with her primary care physician, who told her he could not provide any care be-
cause she had cancer and he was not going to treat it. Mrs. A called the oncologist, 
who referred her to hospice. 

SOURCE: Personal communication with Jane MacPherson, MD, February 7, 2022.
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Primary care is ideal for providing preventive care at the individual level 
across the life course, complementing public health measures at the population 
level. It includes screening, personal counseling about risk factors, and medica-
tion management as conditions that are precursors to more serious age-related 
conditions are detected. Primary care physicians with training in geriatrics un-
derstand the nuances of working with older people to determine what screening 
is appropriate for them given their goals and health status. But like public health, 
primary care is often underfunded. A 2012 report from Spain, where primary care 
makes up 70 percent of all health care, states that only 16 percent of health care 
funding was dedicated to primary care (Rada, 2012).

Primary care is beneficial in countries across all income levels. A scoping 
review found evidence that financing, policies, workforce, and core functions are 
important to primary care systems, but evidence is lacking for implementation 
strategies to create sustainable systems across different contexts. The research 
team also found less evidence for the value of population health management, fa-

BOX 6-6 
Costa Rica’s Primary Care System

	 In 1995, Costa Rica launched a new public health and primary care system 
that merged public health and hospital systems, integrated medical record sys-
tems across the country, and allowed health officials to set proper objectives for 
the health care system. Before Costa Rica reformed its health care system, only 
25 percent of the population had proper access to primary care, and mortality 
due to communicable diseases affected more than 65 of every 100,000 people. 
By 2006, 95 percent of the population had access to care, and mortality from 
communicable diseases had declined to 4.2 per 100,000 people. 
	 Factors contributing to the program’s success include an initiative to assign all 
insured Costa Rican residents to a local primary health care team that includes 
a physician, a nurse, and a trained community health worker. The local primary 
health care teams were first assigned to rural communities, which were most likely 
to experience health care inequities, an approach that led to a rapid increase in 
coverage. Additionally, community health workers play a vital role in developing 
relationships with their patients, allowing for early diagnosis of diseases and con-
ditions while promoting nutrition, physical activity, family planning services, and 
more. Widespread yearly wellness visits aid in the prevention of medical conditions 
and allow those with chronic conditions to have a guaranteed visit with health care 
providers. 
	 Despite this success, the growing aging population is likely to increase geri-
atric health care needs that are not necessarily covered by local health care 
teams. The result will be to alter the cost of care and wait times for screening and 
assessments. 

SOURCE: Cuccia et al., 2019.
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cility management, safety, and improving quality of service delivery. In low- and 
lower-middle-income countries, integration of health care will require changes in 
health policy, health systems, and financing. Countries need to move away from 
siloed infectious disease and maternal and child care models toward integration 
and collaboration. To create integrated systems, countries will need to “adopt 
a diagonal approach that invests in system improvements across the board and 
demands measurable improvement in health outcomes for multiple conditions” 
(Kruk et al., 2015, p. 432).

Geriatric Care

As described above, current health systems do not provide the care older 
people need, especially as chronic conditions become more advanced and func-
tioning declines. Geriatric care is a medical specialty, and many allied health 
professionals can receive certification in geriatrics. Geriatric care can be deliv-
ered as primary care, akin to pediatrics, or as a specialty consulting service. The 
commission emphasizes the importance of ensuring that all primary and specialty 
care providers who care for older people have training in geriatrics. 

Geriatric care is provided to older people with a focus on the prevention, 
diagnosis, management, and rehabilitation of chronic conditions, including mul-
timorbidity, geriatric syndromes, and functional decline. Geriatric medical com-
petencies include knowledge of the physiology and biology of aging and causes 
of aging-related health outcomes, effective management of multimorbidity, and 
prevention and treatment of geriatric conditions. Box 6-7 describes the key char-
acteristics of geriatric care. Geriatric care is inherently a well-established form 
of the integrated, person-centered care described below. 

The term “geriatrician” typically refers to physicians, most often in internal 
medicine, or in some countries in family medicine, who have advanced training 
and board certification in geriatric medicine. The composition and duration of 
the training and the process for certification vary across countries. Geriatric care 
teams are interdisciplinary when possible, and may include providers in the dis-
ciplines of nursing, pharmacy, nutrition, and physical and occupational therapy. 
Health care providers in these disciplines can receive additional training and, in 
some cases, certification in geriatrics. 

No specific chronological age qualifies a person for geriatric care, but the 
older people who benefit most are those with complex care needs, such as multi-
morbidity, and functional decline. Because most older people with complex care 
needs prioritize goals that require a threshold level of physical and cognitive 
function, geriatric care typically prioritizes improvement in or maintenance of 
cognitive and physical function over medical goals. That said, because decisions 
about care goals among older patients with chronic conditions are complicated 
by a lack of clinical guidelines and the challenge of polypharmacy, some ger-
iatricians are encouraging goal-based care, which includes using the person’s 
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goals to guide care and in some cases to measure the quality of care the person 
receives.

Multiple geriatric care models have emerged in the United States in recent 
years, some of which have been exported to other countries. A review article 
written in 2009 for the Institute of Medicine (IOM) report Retooling for an Aging 
America: Building the Health Care Workforce describes 15 models of care for 
older people with chronic conditions, all found to be beneficial as measured by 
one or more outcomes (Boult et al., 2009). The different models had diverse tar-
gets, such as disease self-management, comprehensive geriatric assessment and 
management, pharmaceutical care, and caregiver support. And a 2019 study by 18 
multidisciplinary experts from seven countries reviewed eight sets of guidelines 
for care of people with multimorbidity and polypharmacy alone, which include 
250 discrete recommendations across multiple settings and aspects of clinical 
management and self-management (Muth et al., 2019). The authors highlight the 
need for further research on clinical guidelines and care models and recommend 
research questions that are included at the end of this chapter. 

The Integrated Care for Older People (ICOPE) model developed by WHO 
stands out from many other models because it is evidence based, it is more com-
prehensive than other models, it has a primary focus on assessing and addressing 
functional outcomes, it embodies a model of integrated care, and it is focused 
on community dissemination. It is also being tested globally. The ICOPE model 

BOX 6-7 
Key Characteristics of Geriatric Care

•	� A special focus on preservation and optimization of functional capacity
•	� A life-course perspective that recognizes the accrual of advantage and dis-

advantage over time based on lifestyle, exposures, and other factors
•	� Management of patients with multiple morbidities, geriatric syndromes, and 

complex clinical presentations
•	� Patient-centered care, including comprehensive multidimensional assess-

ment of functional, medical, and social factors 
•	� Clinical operations that usually involve an interdisciplinary team and ensure 

comfort and dignity in care delivery
•	� Emphasis on the clinical implications of the biology and physiology of aging
•	� Care that spans the spectrum from population-based education and pre-

vention to the management of acute illness and long-term care for chronic 
conditions 

•	� Provision of care in a variety of settings, ranging from the community to acute 
and long-term care facilities

SOURCE: Provided by the International Association of Gerontology and Geriatrics for inclu-
sion in this report.
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includes guidance for community-level interventions that can be implemented by 
community health care workers, and provides implementation support to users 
through a handbook. It also includes an implementation framework for policy 
makers and program measures to support implementation (WHO, 2022a). The 
model’s domains of focus are “cognitive decline, mobility, malnutrition, visual 
impairment, hearing loss, depressive symptoms, social care and support,” and 
support for caregivers (WHO, 2022a). The ICOPE approach is highly aligned 
with multiple areas of emphasis in this chapter. 

A detailed analysis of geriatric care models or guidelines is beyond the scope 
of this report, but a number of barriers have prevented large-scale implementation 
of these models. The proliferation of competing models is also a challenge, as 
evidenced by the sheer number of models and recommendations. The primary 
challenge to implementing the model is the current single-disease approach that 
dominates health care systems and financing globally. A third challenge is limited 
evidence of efficacy for discrete elements within the models or of models’ effi-
cacy outside narrow settings. Research recommendations related to these barriers 
are addressed at the end of this chapter. 

Integrated, Person-Centered Care

WHO developed a “global strategy on people-centered and integrated health 
services” to “encourage a fundamental paradigm shift in the way health services 
are funded, managed and delivered so all people have access to health services 
that respond to their preferences, are coordinated around their needs, and are 
safe, effective, timely, efficient and of an acceptable quality” (WHO, 2015b, p. 
34). This care approach is important for people of all ages, but especially for 
people at any age with advanced illness, conditions requiring complex man-
agement, or multiple chronic conditions. For these people, clinical guidelines 
become less helpful in guiding care because treatment efficacy declines and 
side effect burdens increase, and treatment for one disease may undermine that 
for another. At this stage, the person’s preferences, goals, and values become 
the yardstick by which clinicians can measure the appropriateness of potential 
interventions. 

According to WHO, integrated, person-centered care (including behavioral 
health care) is the most effective and appropriate care delivery model for max-
imizing health, function, and well-being across the life course (WHO, 2015b). 
It provides a structure and organizing principles for coordinating care across 
primary, specialty, acute, and long-term care settings. Integrated care “ensures 
people receive a continuum of services including health promotion, disease 
prevention, diagnosis, treatment, disease-management, rehabilitation, and palli-
ative care at different levels and sites within the health system, and that care is 
provided according to their needs throughout their life course” (WHO, 2015b, p. 
228). Aspects of care that are positively impacted by integrated care include pa-
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tient satisfaction, perceived quality of care, and access to services, but evidence 
on how integrated care impacts quality of life is mixed (Flanagan et al., 2017).

Person-centered care “consciously adopts the perspectives of individuals, 
families and communities, and sees them as participants [and] beneficiaries of 
health care and long-term-care systems that respond to their needs and prefer-
ences in humane and holistic ways” (WHO, 2015b, p. 230). In contrast to current 
disease-focused care delivery, person-centered care is relationship-based; views 
disease and body systems as interrelated; and is designed around a person’s ex-
periences, preferences, and goals (WHO, 2015b, p. 34).

Components Needed for Integrated, Person-Centered Care

WHO’s Global Strategy on People-Centred and Integrated Health Services 
builds on its earlier strategies to promote universal health care, primary health 
care, action on chronic conditions, action on social determinants of health, and 
enhanced health security through resilient health systems (WHO, 2015a). WHO 
emphasizes the importance of countries’ contexts in moving toward integrated, 
person-centered care, given that no country has fully achieved the goals of 
these earlier strategies, although some are further ahead in doing so than others. 
For example, universal health care is not a reality in some countries across all 
income levels. Instead of viewing integrated, person-centered care as a new 
model, WHO suggests that it be viewed as “a service design principle that can 
help to support and improve strategies that seek to enhance access, encourage 
universal health coverage, and encourage primary and community-based care” 
(WHO, 2015b, p. 19). A U.S.-based effort with the goal of promoting integrated, 
person-centered care in geriatric populations identified barriers that include 
physician-driven decision making, misaligned incentives, lack of appropriate 
performance measures, uncoordinated payment structures, and lack of continuity 
in health records (American Geriatrics Society Expert Panel on Person-Centered 
Care, 2016).

Integrated person-centered care is relevant across the life course. Even a 
healthy young adult without complex coordination or care needs can be faced 
with challenging health care choices influenced by cultural background, religious 
beliefs, or personal preferences. Moreover, people’s journeys through health care 
systems are established when they are young. Establishing expectations for and 
the experience of integrated, person-centered care before people face aging can 
help them reach later life with this approach embedded. 

Care coordination, a key component of integrated care, need not be provided 
by clinicians. An example of a nonmedical approach to coordination is programs 
in African countries that use “patient guardians” for care continuity during and 
after hospitalization. The patient guardian is typically a family member who is 
educated about the role and the person’s needs and then continues to support the 
person after hospital discharge (Basu et al., 2014).
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Levers for Change

Care for older people and all people with complex health needs is inadequate 
in much of the world. Models for integrated, person-centered care abound, but 
there has been limited success in their widespread adoption. A shift to this type 
of care would require a tremendous cultural change away from the traditional 
practice of medicine.

Metrics

Beyond metrics for universal health coverage, including financial risk pro-
tection and chronic condition screening and management (e.g., fasting blood 
glucose, obesity, and hypertension), metrics for evaluating integration and per-
son-centeredness would typically require patient surveys, which are expensive to 
administer. Metrics using patient-reported outcomes are becoming increasingly 
feasible with technological advances, but they are still in their infancy. 

Health care delivery metrics are extraordinarily complex. Process metrics are 
the opposite of person-centered in that they assume that every person meeting 
certain criteria should receive the same intervention, which becomes less true as 
people age. Second, they can distort incentives. For example, when outcomes 
related to one condition are measured but those related to another condition are 
not, funding for the other condition may be diverted to the measured one (Luyckx 
et al., 2021). 

The International Consortium for Health Outcomes Measurement’s Older 
Person Working Group developed a set of outcome measures for older people 
designed for use in value-based care models. The measures include survival, place 
of death, frailty, “polypharmacy, falls, participation in decision making and time 
spent in hospital,” and “pain, mood and emotional health, autonomy and control 
and carer burden” (Akpan et al., 2018, p. 4). 

Research Questions

Research is needed to investigate the following questions:

•	 effective interventions for real-world older people—not just clinical 
trials that include real-world conditions, such as cognitive function;

•	 how to promote self-management among people with multimorbidity 
and barriers to self-management;

•	 development and testing of value-based care outcome measures;
•	 effective priority setting between clinician and patient;
•	 development of consensus for evaluating the quality and efficacy of 

geriatric care models;
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•	 delivery models for supports related to the social determinants of health 
in the context of health, such as co-locating services;

•	 models for sharing social services data with health care providers; and
•	 efficacy of models for financing integrated health care and social 

services.

Finding 6-9: Current health care systems do not effectively serve the 
needs of older people. Integrated, person-centered models informed 
by principles of geriatric medicine and the biology of older adults can 
provide coordinated and effective care.

Finding 6-10: Geriatric and geriatric-informed care ensures that care for 
older people is based on knowledge about their care needs and biology. 
Effective geriatric care is person-centered and integrated.

Conclusion 6-3: Integrated, person-centered care is the most effective 
and appropriate care delivery model for maximizing health, function, 
and well-being across the life span.

Recommendation 6-2: Health care systems should shift to enabling healthy 
longevity. To catalyze such a shift, actions to be taken by 2027 include
a.	 Health systems, in concert with communities and the people they 

serve, should adopt affordable, accessible, culturally appropriate 
models, including geriatric care models, for providing person-cen-
tered, integrated care for older people facing functional limitations, 
multimorbidity, frailty, and complex care needs.

b.	 Governments should develop plans to align health care payment and 
reimbursement systems with healthy longevity outcomes.

c.	 Health care and long-term care systems should begin to develop 
the infrastructure needed to create integrated continua of care sup-
ported by interoperable data systems.

d.	 Health care systems should measure care outcomes based on patient 
goals and preferences and patient-reported outcomes.

e.	 Relevant licensing and certification bodies should ensure that all 
health care providers receive training on how the physiology and 
psychology of aging affect diagnosis and treatment of older patients.

f.	 Governments, professional societies, and health systems should pro-
vide incentives to develop and/or maintain a geriatrics workforce, 
including allied health workers, to focus on older adults with mul-
timorbidity, geriatric syndromes, and declining physical and cogni-
tive functioning. 
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g.	 Governments, employers, health systems, and communities should 
empower citizens with the tools and data needed to manage their 
own health.

KEY TARGET: LONG-TERM CARE

Long-term care is crucial to enable people with significant loss of capacity 
to experience lives of meaning and dignity. Even if the health span increases and 
healthy longevity is achieved at higher rates than today, some people will still 
need long-term care. Echoing the previous section’s emphasis on the importance 
of person-centered care, it is critical for long-term care to be driven by a person’s 
goals, including where the person wants to live, how care is delivered, and how 
life is lived. The goals of long-term care are to maximize function, support liv-
ing with dignity and respect, optimize autonomy, ensure a life of meaning, and 
provide appropriate health care consistent with the person’s goals.

Community-Based, Long-Term Care

Family Caregiving

Globally, the most common site of long-term care is the person’s or a family 
member’s home, and the caregivers most often are family members. In the United 
States alone, AARP estimated that in 2017, 41 million family caregivers provided 
34 billion hours of care to an adult, with an estimated value of USD470 billion 
(Reinhard et al., 2019). Little is known about the adequacy of care provided by 
family caregivers except that many have little knowledge of how to care for an 
older person with functional limitations, at least at the beginning of the caregiving 
relationship. People who receive care typically express gratitude for their caregiv-
ers, but abuse by family caregivers is also a concern globally. WHO reports that 
one in six people aged 60 and older were subject to caregiver abuse in 2017 (WHO, 
2021). Such abuse is often associated with caregiver burden and stress (NASEM, 
2016). As mentioned in Chapter 4, family caregiving is under strain from demo-
graphic changes, including smaller family sizes, women entering the workforce, 
and migration of younger people from rural to urban areas. Box 6-8 provides an 
example of quality concerns about family caregivers for people with dementia. 

Using caregiving for people with dementia as an example, across 11 sites in 
Latin America, China, and India, more than half—and as many as 68 percent—of 
people with dementia live with adult children, except in the Dominican Republic 
(48.5 percent) and urban China (38.3 percent). Children or children-in-law are 
typically the main caregivers within the household across all 11 sites (41.6 per-
cent in the Dominican Republic to 79.1 percent in Mexico), with spouses the next 
most common caregivers. In every location except for rural China, more than 66 
percent of family caregivers in the household are female (WHO, 2012). 
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Caregiving experts agree that family caregivers need training to provide ade-
quate care for older people; support for the emotional strain caregiving can bring; 
and, when possible, financial support, particularly for those who must forego paid 
work to provide care for a family member (NASEM, 2016). Caregivers have 
complex roles that may include personal care, help with daily tasks, medication 
administration, management of medical devices, scheduling of medical appoint-
ments, and medical decision making. They may also have physically demanding 
tasks, such as lifting or bathing a person. Care of people with dementia can be 
particularly challenging because their behaviors can be confusing or emotionally 
challenging, and demands such as repeatedly answering the same question can 
be frustrating. Strategies and programs are available to help caregivers minimize 
troubling behaviors and cope, but they are not always intuitive, so training is 
important. 

Paid Home Care

Professional home care is less common than family caregiving, but the need 
is growing with the demographic changes described throughout this report. As 
with family caregiving, data on training for or quality of paid home care are 
sparse. Paid caregivers are not always subject to oversight and regulation. In 
a qualitative study of paid caregivers in the United States, most described the 
job as imposing intense mental demands due to uncertainty about staffing and 
the need to live paycheck to paycheck, factors exacerbated by the COVID-19 
pandemic (Musumeci et al., 2021). For older people with resources, insurance, 
or government support, however, paid home care makes it possible to remain in 
their home, where most people say they want to live.

BOX 6-8 
Quality Concerns About Family Caregivers 

for People with Dementia

	 “When provided, family care may well not meet acceptable standards. Unpaid 
family caregivers, who are almost always women, often lack basic knowledge 
about how to care for a frail older person. Furthermore, they are exposed to high 
levels of stress. A survey of family caregivers for people with dementia in Colombia 
finds that 55 percent had been providing care for more than three years and few 
knew much about dementia. The risks of that situation range from unintentionally 
inappropriate practice to neglect and even elder abuse. A survey of older people 
in Mexico with long-term disabilities, but not significant cognitive impairment, living 
at home finds that 32 percent reported having experienced some form of abuse 
during the previous year.”

SOURCE: Rofman and Apella, 2020, pp. 104–105.
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Nursing Homes

The International Association of Gerontology and Geriatrics (IAGG) and 
the American Medical Directors Association developed the following definition 
of a nursing home, sometimes called a care home, based on a survey involving 
many countries:

A nursing home provides 24-hour functional support and care for persons who 
require assistance with ADLs and who often have complex health needs and in-
creased vulnerability. Residency within a nursing home may be relatively brief for 
respite purposes or short term (rehabilitative), or long term, and may also provide 
palliative/hospice and end-of-life care. In general, most nursing homes also pro-
vide some degree of support from health professionals, but a small subset provide 
socialization activities and basic assistance with ADLs but have no trained health 
professionals on staff. Although post-acute rehabilitation may be provided in the 
nursing home (i.e., in the United States and The Netherlands), in many countries 
this is provided in separate facilities (i.e., geriatric or cottage hospitals) or in a 
geriatric unit of the acute hospital. (Sanford et al., 2015, pp. 183–184)

Countries vary substantially in the percentage of older people living in nurs-
ing homes. In the United States, for example, 1.5 million people, or 0.05 percent 
of the population and 4 percent of older adults, live in nursing homes. In Asia, 
rates range from 0.01 percent of older adults in Indonesia to 5.9 percent in Japan 
(Hayashi, 2019) (see Figure 6-4).

FIGURE 6-4 Percentage of older people living in nursing homes.
SOURCE: Staff generated graphic of data from Hayashi, 2019.
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Nursing homes have a troubled past in many countries, rife with concerns 
about care quality and allegations of abuse, neglect, and exploitation (WHO, 
2021). By their very nature, nursing homes limit the freedom of residents be-
cause they are required to keep residents safe; this was especially true during 
the COVID-19 pandemic. Nonetheless, many people will experience functional 
decline to the point that they can no longer receive care at home. Societies need 
to embrace new models of institutional care to ensure that older adults who need 
care in nonfamily settings can receive high-quality care.

In the United States, nursing homes that serve the poor are often underres-
ourced, limiting such aspects of care as nurse-to-patient ratios. Research has found 
that nursing homes in the United States with higher percentages of Black residents 
are more often understaffed and receive deficient care and mistreatment ratings than 
nursing homes with lower percentages of Black residents (Harrington et al., 2017). 

Funding for long-term care across countries is heterogeneous. In some high-in-
come countries, including Japan, long-term care insurance covers all residents over 
age 65. In others, such as the United Kingdom, the cost of long-term care is based 
on income thresholds (OECD, 2021). In the United States, on the other hand, few 
people have insurance for long-term care, regardless of setting. Instead, Medicaid, 
the government-funded program for very-low-income people over age 65 (among 
other groups), guarantees payment for long-term care if delivered in a nursing home, 
but not if provided in the community. This approach limits direct government costs 
because many people will forego financial support for long-term care if it requires 
them to live in a nursing home. However, it also can impose significant burdens on 
families and costs to the broader economy, such as caregivers’ inability to work.

Levers for Change

To achieve the vision set forth at the outset of this chapter, much about long-
term care will need to change, ideally in a thoughtful and strategic manner. In 
2011, IAGG made 10 recommendations—both structural and care-focused—for 
improving nursing home care. Although these recommendations were made more 
than a decade ago, the targeted areas remain problematic (Tolson et al., 2011).

 In the future, it will be important to design or redesign both community- 
and facility-based care to meet the growing demand for long-term care globally 
(in Asia, for example, the demand is predicted to rise) (Hayashi, 2019). Many 
countries will also need structures for long-term care costs. Although paying for 
long-term care is a major concern and will require political will and trade-offs, 
determining what political and policy trade-offs countries should make is beyond 
the scope of this report. 

As with all systems addressing the needs of older adults and younger people 
with disabilities, systems should be codesigned by all stakeholders, especially 
those with long-term care needs, following user-centered design principles and 
other tools, such as community-based participatory design (Ferreira and Gendron, 
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2011). Systems will need to include basics such as hygiene and health care, sus-
tainable funding structures, and training for family and paid caregivers. Nursing 
homes will need more programmatic flexibility. Ideally, they will have fewer 
residents,8 and the mixed population they currently house will be redistributed 
so that each group receives care in facilities better designed for their needs, such 
as rehabilitation centers, hospice, and memory care centers. New models, such as 
“care farms” piloted in the Netherlands, may become more widespread (Age Plat-
form Europe, 2021). At the same time, the adverse experiences with COVID-19 
in nursing homes globally may generate increased interest and investment in 
nursing home alternatives, such as hospital-based extended care units, home care, 
and other community-based care models. The COVID-19 experience also has 
highlighted the critical importance of strengthening the long-term care workforce.

Box 6-9 describes innovations in home-based, long-term care taking place 
in East Asia described in a report from the World Bank.

8 In the United States, larger nursing homes were more likely than smaller ones (Abrams et al., 
2020).

BOX 6-9 
Examples of Home Care Support in East Asia

 	 “The Chinese government is implementing pilots in 42 cities (including Bei-
jing, Chengdu, Hangzhou, and Shanghai) to provide comprehensive care services 
with a focus on innovation and applicability. Key elements of the pilot programs are 
establishing or strengthening community care centers to provide comprehensive 
services; conducting ability and needs analysis; purchasing services from the 
market or through service vouchers; using management information systems and 
information communication technology for monitoring and evaluation, quality con-
trol, and management; and encouraging involvement of volunteers in the provision 
of elderly care services.”
	 “A further distinctive feature of LTC provision in East Asia and Pacific is the 
emergence of state-supported informal caring arrangements. The most notable 
example is the Thai scheme for informal carers in rural areas, which pays a 
monthly stipend equal to about US$20 to community-based carers who receive 
minimal training in supporting others in ADLs. Anecdotal evidence suggests that 
carers are often younger elderly people who have time and are likely to be more 
sensitized to the needs of older elderly. This program was nationally funded in 
the initial years, with the intention to shift financing to subnational authorities over 
time. Perhaps even more innovative is the growth of ‘time banks’ in China with 
support from local authorities in cities such as Hangzhou. Under these schemes, 
younger elderly provide home- and community-based support to other elderly 
people in need of care and in return generate a ‘time credit’ that compensates the 
caregivers with equivalent care time when they reach the stage of needing care.” 

SOURCE: Excerpted from World Bank, 2016, p. 235.
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Box 6-10 describes a creative approach to supporting the long-term care 
needs of people in Canada.

Finding 6-11: Many countries around the globe are ill prepared to pro-
vide long-term care to the increasing number of older people expected 
to need it.

Finding 6-12: Family caregivers provide the majority of long-term care 
globally, but most have inadequate training and experience to provide 
quality care, especially for people with dementia.

BOX 6-10 
Case Study: Wraparound Services in Canada’s Senior Villages

	 Senior villages are campuses that include four colocated components: hous-
ing options, community supports, and a long-term care facility. In this study, the 
authors successfully uncovered the changes that occurred in these communities 
over time; their access to resources; their benefits; and their ability to address the 
needs of older populations who are seeking this unique overlap of home, commu-
nity, and care. 
	 “At an individual level, campuses increase local access to a coordinated 
range of health and social care services, supports and housing options. At an 
organizational level, campuses offer enhanced collaboration opportunities across 
providers and partners to improve consistency and coordination of care, and 
improved access to shared resources, expertise and infrastructure. At a system 
level, campuses can address a diversity of health, social, financial, and housing 
needs to help seniors avoid premature or inappropriate use of higher intensity 
care settings” (Morton-Chang et al., 2021, p. 1).
	 While the Canadian health care system focuses on the immediate needs for 
and responses to emergency health care issues, the senior villages themselves 
focus on prevention. This system provides “wraparound care” beyond standard 
health care delivery, including “inter-professional care planning, coordination and 
system navigation, senior-friendly housing options with supports,” and more (Mor-
ton-Chang et al., 2021, p. 3). Similar to efforts in implementing these communities 
in Europe, senior village communities address inequitable housing access issues 
in Canada, as they are able to provide different levels of rent-geared affordable 
housing.
	 Ultimately, senior villages serve to meet the short- and long-term needs of 
the older populations in Canada. Through their array of provided resources and 
cross-divisional efforts, senior village communities efficiently address current and 
prevent future health and social issues. 

SOURCE: Morton-Chang et al., 2021.
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Conclusion 6-4: Family caregivers need training to provide adequate 
care to older persons; support for the emotional strain caregiving can 
bring; and, when possible, financial support, particularly for caregivers 
who must forego paid work to provide care to a family member.

Conclusion 6-5: Countries globally will need to build structures and 
financing models to provide long-term care to the growing number of 
older people predicted to have long-term care needs.

Recommendation 6-3: Governments should work with health and long-
term care systems and researchers to develop strategies for making 
available culturally sensitive, person-centered, and equitable long-term 
care. To the greatest extent possible, strategies should honor people’s 
preferences about care settings, enabling them to age within their home 
or community when possible. By 2027, countries should take first steps 
toward enacting strategies by implementing
a.	 pilot programs to identify effective, accessible, affordable, and scal-

able models for delivering long-term care services and supports; 
and

b.	 models for providing financial and technological support, training, 
and career pathways for informal caregivers as well as the paid 
long-term care workforce.

Metrics

Metrics for long-term care include the number and demographic characteris-
tics of paid and unpaid caregivers; availability of facility-based care; and quality 
of long-term care, whether home- or facility-based. 

Data Needs and Research Questions

Data will be needed to predict the future need for long-term care and 
model feasible approaches to providing that care. Data on the quality of long-
term care will also be important to model given that demand increases the risk 
of poor quality. Needed as well are data on the quality of family caregiving and 
paid home care providers, and on the needs of family and paid caregivers. The 
International Long-Term Care Policy Network captures and makes available 
data on long-term care, which have been critical to understanding the chal-
lenges posed by COVID-19 to long-term care systems and policy responses 
from countries.9 

Research on the following questions also is needed:

9 See https://www.ilpnetwork.org.
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•	 best practices for integrating long-term care and social service providers;
•	 interventions with family and paid caregivers that enable them to pro-

vide the best care;
•	 efficacy of models for delivering and financing long-term care systems;
•	 best practices for engaging residents and people receiving home-based, 

long-term care in the codesign and coredesign of long-term care sys-
tems; and

•	 best practices for enabling residents of nursing homes to live life fully 
and with meaning and purpose.

KEY TARGET: HEALTH CARE WORKFORCE

It is important for providers of care for older people to have knowledge of 
the principles of geriatrics and the biology of these patients. But the workforce 
of geriatricians and allied health professionals with this knowledge is inadequate 
to meet current, let alone future, needs. The IOM report Retooling for an Aging 
America highlights the shortage of geriatricians, as well as social workers, physi-
cian assistants, registered nurses, and pharmacists who specialize or are certified 
in geriatrics (IOM, 2008). The report also emphasizes the shortage of nurses and 
nursing assistants in long-term care, which has only grown during the COVID-19 
pandemic.

WHO’s World Report on Ageing summarizes the inadequacy of geriatric 
training globally. A study of medical schools in 36 countries found that 27 per-
cent—including 19 percent in high-income countries, 43 percent in economies 
in transition, and 38 percent in other countries—provided no training in geriatric 
medicine (WHO, 2015b). Medical trainees learn siloed, disease-based care, not 
the comprehensive biopsychosocial approaches needed to provide high-qual-
ity care to older people, especially those with complex needs. Other health 
care workers, especially those who provide direct services in low- and middle- 
income countries, also lack the training needed to provide high-quality care for 
this population.

A critical component of the care workforce for older people consists of those 
who provide personal care and other supports to people needing long-term care 
within and outside of facilities. This workforce is overwhelmingly female, often 
part of the informal economy, and typically very low-wage. The commissioners 
believe that improving the future of long-term care will require training, safety 
protections, and adequate pay for these workers. 

Conclusion 6-6: The current geriatrics workforce is inadequate, and the 
need will grow. Plans to develop a geriatrics workforce for the future 
will be critical to ensuring adequate care for the growing number of 
older people globally.

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

210	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

KEY TARGET: GEROSCIENCE, TECHNOLOGY, 
AND BIG DATA INNOVATION 

Innovations, along with a new understanding of aging, are emerging from 
geroscience, technology, and big data. These innovations have the potential to 
improve the lives of people living with the effects of age and chronic conditions. 

Geroscience and Technology for Delaying Aging

Geroscience, which relies on interdisciplinary research teams, aims to de-
scribe the age-related biological mechanisms that cause chronic conditions, 
frailty, and functional decline, and to develop preventive and therapeutic inter-
ventions to slow the aging process and prevent or delay the onset of chronic con-
ditions (Kennedy et al., 2014). The therapeutics identified through geroscience 
are not necessarily medical, but could include pollution reduction or increased 
physical activity, for example. Although geroscience has the potential to extend 
the life span, the commission chose to emphasize the “healthy” part of “healthy 
longevity”; thus, the goal is to improve the percentage of life in good health, not 
to further prolong the life span, recognizing that major disparities in life span 
exist globally. 

In its focus on the underlying drivers of aging, geroscience differs from tra-
ditional biomedical research, which focuses on one disease at a time and often is 
conducted with carefully constructed study samples that are not representative of 
the larger population. For example, a clinical trial investigating a medication for 
chronic kidney disease may exclude patients with other chronic conditions, and 
in so doing will exclude the more than 80 percent of people with chronic kidney 
disease who have other chronic conditions (Hajat and Stein, 2018). In contrast, 
epidemiologic studies are conducted with population samples that represent 
the general population and, working in concert with geroscience, can combine 
chronic disease and aging research to explain how the human body ages and 
declines over time.

Prevention and care targeting aging pathways are predicted to have very dif-
ferent, and better, outcomes compared with the current discrete disease-focused 
approach. Early research suggests that in contrast with treating chronic conditions 
as discrete pathologies, interventions to delay aging would also increase resistance 
to multiple chronic conditions. Results of a study comparing health and economic 
returns from delaying aging and from treating chronic conditions separately sug-
gest that the latter approach is a net negative (Goldman et al., 2013). While treating 
chronic conditions individually may enable people to live longer, they still suffer 
from other age-related chronic conditions and disabilities that develop from the 
same underlying age-related mechanisms that caused the original condition.

Discoveries in geroscience are changing the way people view aging, from 
the past view that aging comes with inevitable long periods of poor health toward 
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an optimistic view that targeting aging rather than single diseases can shorten 
periods of poor health in later life. Geroscience will be even more powerful in 
supporting healthy longevity when combined with the availability of more data 
and advanced analytics and integrated into both public health and medical care 
technology.

Care Delivery Technology

Digital technologies have the potential to play an important role in integrated 
care delivery for older people by enabling early detection and management of 
chronic diseases and functional impairments. Digital care technology is most 
effective when experts across sectors, such as engineers, medical professionals, 
and scientists, use human-centered design techniques to engage older adults 
throughout the design process. This codesign ensures that the final products meet 
older adults’ diverse needs. Device designs that are adaptable and can be person-
alized as circumstances change would provide older adults with the opportunity 
to become familiar and comfortable with the technology. 

Telemedicine 

Telemedicine is used to examine and diagnose people in their own homes 
or another site when in-person visits are challenging or impossible. Virtual care 
delivery enhances the accessibility, quality, efficiency, and cost-effectiveness of 
health care services (WHO, 2010b). During the COVID-19 pandemic, the rapid 
shift to telehealth, enabled by the removal of regulatory barriers that had been in 
place, allowed for continuity of care when in-person visits could not take place 
(ITU, 2021). 

Telemedicine is widely accepted by older people. In lower- to middle-income 
countries, older adults can benefit from telehealth care in remote areas that lack 
a functioning medical center (WHO, 2010b). Telemedicine also allows patients 
with complex needs to meet with psychologists who may not work at nearby on-
site facilities. In sub-Saharan Africa, for example, the Mental Health Prepared-
ness and Action Framework suggests that telemedicine can be used more widely, 
first through the training of community health workers and volunteers, and 
second through an increase in mobile health services for mental health support 
in areas where psychologists are not widely available to see patients in person 
(Jaguga and Kwobah, 2021).

Telehealth and Remote Monitoring

Telehealth encompasses a broad range of electronic and telecommunications 
services and technologies used for purposes such as remote patient monitoring 
and health promotion messaging. 
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Wearable technologies, a form of telehealth, are increasingly being used to 
monitor older patients’ health and provide real-time feedback that informs both 
them and their providers about their health status and needs. The data produced 
by these devices are a more representative measure of a patient’s physical status 
than snapshot data collected from intermittent medical appointments. Most im-
portant, these devices can be used to study physical and cognitive issues that may 
go unnoticed with conventional monitoring processes. 

The rising number of people with Alzheimer’s disease has sparked interest 
in the possibility of using wearable technology to capture cognitive, sensory, and 
motor changes that can be measured before symptoms of the disease become 
obvious. Research suggests that gait speed, stride length, and gait symmetry 
decrease at an early stage of Alzheimer’s disease and precede signs of cognitive 
impairment. Inertial measurement unit sensors on smartphones detect changes in 
routine walking movements. The gait metrics they produce, coupled with changes 
in verbal and visual skills, provide a composite analysis of predictors of Alzhei-
mer’s disease to enable a proactive approach to treatment. 

Wearable activity trackers also can provide baseline data and goals for physi-
cal activity, along with a platform for accountability, such as a personal dashboard, 
that may otherwise be difficult for older adults to access. Older adults thereby have 
a visible reminder to increase physical activity that supports healthy longevity and 
enables self-monitoring and feedback (Kononova et al., 2019). Box 6-11 describes 
the use of technology in developing a disaster-resilient community in Japan.

BOX 6-11 
Case Study: Tago-Nishi Disaster-Resilient Community

	 Tago-Nishi, described in detail in Chapter 4, has been a pilot for Intelligent 
Knowledge as a Service (iKaaS). For older adults in the community, the Sendai 
Green Community Association seeks to monitor behaviors to notify senior citi-
zens, as well as their families and caregivers, of their choices to ultimately avoid 
long-term nursing care. Through the use of wearable accelerometers, physical 
activity information can be delivered to the cloud and into an artificial intelligence 
algorithm. Combined analyses of environmental and personal health information 
can help inform individuals on how they can safely and effectively continue phys-
ical activity and maintain mobility. In the second evaluation of this health support 
service for the iKaaS project in 2017, researchers found that 87 percent of health 
support workers agreed that the identification of inactive residents was useful. 
Additionally, more than 70 percent of health support workers expected physically 
inactive residents to participate in social events. With more than 30 million older 
people living in Japan, health care services based on the Internet of Things de-
vices hold great potential for improving quality of life.

SOURCES: ESCAP, 2012; Hashimoto et al., 2015; iKaaS, 2022; Sekisui House, 2021.
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Big Data, Advanced Analytics, and Healthy Longevity

At the same time that geroscience has made leaps in understanding of aging 
processes, the world has entered a period of big data. The term “big data” refers 
to the vast amount of data about people that is being collected and stored across 
all domains of life, along with the use of AI to capture, process, store, and analyze 
the data. In the context of understanding the multiple dimensions of health, data 
in people’s health records are relevant. Beyond what traditional health records 
contain, other relevant data include factors such as the location of a person’s 
house (e.g., its proximity to a chemical plant or oil refinery) and the person’s ed-
ucation, net worth, marital status, gender, social media posts suggesting tobacco 
or alcohol use, and physical activity (as recorded by tracking apps). In the United 
States, health insurance companies are already using nonmedical data sources to 
make decisions, typically without the person’s knowledge (Allen, 2018).

On their own, these expansive data are of little value, but AI has rendered 
them far more valuable than in the past. A combination of unstructured AI and 
hypothesis-driven research is expected to enable the precision medicine and 
precision public health described earlier in this chapter. Unstructured AI detects 
patterns and clusters that are complex, multidimensional, and subtle, and that 
would be very difficult to identify using hypothesis-driven quantitative research 
methods. 

In health, AI is being used for natural language processing (e.g., to read open 
text in health records), robotics, computer vision, pattern detection (e.g., reading 
X-ray images), and fall detection (Loveys et al., 2022). Researchers are investi-
gating the use of AI in long-term care to support the long-term care workforce and 
improve access to data and information. In their recent systematic review of the 
literature on AI uses in long-term care, Loveys and colleagues (2022) concluded 
that interventions were somewhat acceptable but the evidence for their effective-
ness was mixed when measured against desired outcomes. 

The use of big data carries risks, however. First, unstructured AI can identify 
statistical “noise,” a term that denotes a meaningless statistical association. Sec-
ond, data reflect the environment in which they are generated, so data captured 
in a community characterized by bias against a minority population will reflect 
that bias. In the United States, for example, a health insurance company restricted 
African Americans’ access to a home-based care program because the algorithm 
used to determine eligibility was developed using data that incorporated histor-
ical barriers to health care (Obermeyer et al., 2019). Finally, some “black box” 
algorithms are so complex that the factors driving decisions within them cannot 
be identified, creating the risk that troubling decisions made within an algorithm 
will be hidden. Consequently, while unstructured AI can be highly effective for 
generating hypotheses to be tested, findings must be validated using hypothe-
sis-driven research before they can be used to create algorithms to support preci-
sion medicine or precision public health (Hulsen et al., 2019). 
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Finding 6-13: The technologies emerging across the health sector—in-
cluding geroscience, precision medicine and precision public health, 
and remote monitoring to detect health threats earlier than is currently 
possible—offer great promise for advancing healthy longevity.

Conclusion 6-7: Technology and artificial intelligence will drive health 
systems of the future, but privacy protection and transparency will be 
essential to ensure that they are acceptable to people and help promote 
equity.

Research Questions

In addition to the efficacy and acceptability of AI use and interventions 
across health systems, Kennedy and colleagues (2014) suggest the following 
research goals for geroscience: 

•	 “Continuum from psychological to molecular stresses
•	 Differentiate hormesis from toxic stress
•	 Better align human and animal studies
•	 Biomarker development: chronologic versus biologic aging
•	 Link age-related environmental inputs to epigenetic signatures
•	 Test small molecules that regulate enzymes controlling epigenetic events
•	 Differentiate adaptive and maladaptive inflammatory responses
•	 Define age-related inflammatory sources and their systemic effects
•	 Determine how obesity and metabolic dysfunction alter inflammation 

with age
•	 Generate systems-level understanding of the types of macromolecular 

damage and their roles in chronic disease states
•	 Understand how stochastic damage influences the variability of aging
•	 Define role of signal transduction pathways linked to metabolism in the 

aging process
•	 Understand contribution of circadian clocks to aging and metabolism
•	 Connect metabolic dysfunction with tissue-specific decline in aging
•	 Identify proteostatic pathways that are overwhelmed in specific chronic 

disease states
•	 Examine crosstalk between proteostasis machineries
•	 Understand non-cell-autonomous signaling and activation of proteosta-

sis pathways
•	 Determine whether declining adult stem cell function drives aging and 

chronic disease
•	 Examine how aging and associated disease impair adult stem cell 

function
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•	 Determine how macromolecular damage accumulates in aging adult 
stem cell pools” (Kennedy et al., 2014, p. 711)

CONCLUSION

As more people live into older ages, a corresponding increase in demand 
on health systems can be anticipated. While for many people, interventions and 
recommendations discussed in Chapters 4 and 5 can ideally delay biological 
aging and increase years of healthy life, others will continue to rely on public 
health, health care, and long-term care for support as they age and experience the 
onset of chronic conditions. Current care systems are disjointed, however, and a 
rebalancing of investment across the care spectrum will be necessary to ensure 
that adequate support and priority are given to preventing disease and promoting 
health, not just responding to illness. To this end, the focus will have to shift to 
primary, integrated, person-centered care, with increased investment in geriatrics 
and a health care workforce with the appropriate knowledge to care for older 
adults. Finally, geroscience and innovations in health data hold great promise 
for improving understanding of aging and health and enhancing access to care 
for those with limited mobility. Together, these improvements can enhance the 
quality of life for older adults as they live longer lives.
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Older age and longer lives bring new opportunities for meaningful and pur-
pose-driven roles and responsibilities, including roles in solving many societal 
challenges. The sheer scale of the demographic changes currently under way 
means that the proportions of older people are increasing in virtually all coun-
tries, with 16 percent of the global population projected to comprise people aged 
65 and older by 2050 (UN DESA, 2019). The commission asserts that societies 
can thrive in this new demographic order by improving health and building new 
roles and expectations for older people. In conducting this study, the commission 
found that healthy longevity requires not only good health1 but also a fostering of 
social and environmental enablers, as described in Chapters 3 through 6. Many 
of the goals and recommendations in this report focus on older people because 
improving the lives of older people improves the lives of all people, and the goal 
of healthy longevity offers an expanded rationale for investments. Moreover, 
for younger people to have optimism about their futures, they need to see that 
their later years can be characterized by well-being, engagement, meaning, and 
purpose. These investments, combined with the assets and prosocial goals of 
unprecedented numbers of older adults, can achieve healthy longevity for indi-
viduals and societies. The commission thus concludes that healthy older age can 
bring to societies around the world immense capabilities to thrive, contribute to 
the successes of youth, and strengthen intergenerational cohesion.

1 In this report, health is defined as “a state of complete physical, mental and social well-being and 
not merely the absence of disease or infirmity” (WHO, 1946), which includes the ability to function 
and participate fully in society.
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CREATING A GLOBAL ROADMAP FOR HEALTHY LONGEVITY

In this report, the commission presents its vision for 2050 with a goal of 
inspiring all actors—from leaders to individuals—around the world. No country 
has achieved sustained healthy longevity, but the evidence now suggests this 
is a clear opportunity. While the scientific evidence for precisely how to do so 
is unproven, the empirical evidence and studies reveal promising paths. This 
evidence, described in Chapters 3 through 6, serves as the basis for the commis-
sion’s findings, conclusions, and recommendations. The commission emphasizes 
urgency of initiating planning and first-step actions, including proactive exper-
imentation and innovation guided, not limited, by the evidence. It will also be 
critical to monitor progress using rigorous evaluation, metrics, and continuous 
improvement approaches. If societies wait for rigorous academic evidence before 
acting, it is likely that little progress can be made efficiently toward achieving the 
commission’s vision for healthy longevity.

Because today’s societies were not designed for longer lives, realizing this 
vision will require long-term and large-scale societal investments in the roles, 
systems, organizations, and norms needed to support healthier, longer lives. 
Investments should focus on creating the supporting structures that are neces-
sary for healthy longevity. Countries and communities are at different stages 
in developing these structures and therefore will likely interpret and implement 
the recommendations in this report based in part on the availability of resources 
and the age composition of populations. The commission’s recommendations 
for actions in the next 5 years are flexible, enabling actors to identify structures 
that are needed within their country, locality, or organization and to take actions 
necessary to build new or shore up existing structures (see Figure 7-1). Many of 
the recommendations focus on older adults because, as stated above, improving 
their health and well-being contributes to the health and well-being of all people; 
healthy longevity requires life-course investments; and to have optimism for their 
later lives, young people need to see older people who are engaged, thriving, and 
productive to counter the narratives of older people as disabled and dependent. 
Finally, the achievement of healthy longevity for all will require the resolution 
of health disparities at every age.

The commission’s recommendations comprise levers for change within and 
across work and education; social engagement; and investment in transforming 
social protections, the physical environment, and health systems. The first-stage, 
actionable recommendations of the commission are based on evidence and the 
combined expertise of the commissioners and are designed to catalyze transfor-
mational change. The commission maintains that these interventions are achiev-
able within 5 years of this report’s release (i.e., by 2027) unless otherwise stated. 
This 5-year target will be useful to countries as they assess progress made toward 
goals of the United Nations (UN) Decade of Healthy Ageing (2021–2030) and 
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develop plans for addressing remaining challenges. Once implemented, these 
first-stage recommendations can lead to the development of supporting structures 
to achieve the goals articulated for longer and healthier lives. 

The commission recognizes the heterogeneity of countries around the 
world—each country has its own cultures, populations, systems, and resources 
and thus will have different starting points and priorities. Critical to global 
efforts are the relationships of unequal economic and political exchange that 
characterize many low- and middle-income countries, which determine and 
limit their economies, lead to health disparities and hierarchy of opportunity 
from old to young, and shape the resources they can marshal to invest in healthy 
longevity. Importantly, the commission does not suggest an order of importance 
for the Vision 2050 goals, as all are necessary, in concert, to extend the number 
of years lived in good health. Countries will need to address each goal based 
on their available resources and current investments and the overall health of 
their populations. Similarly, the commission refrained from prescribing detailed 
mechanisms for enacting the necessary policies given the unique contexts of 
each country, instead offering this overarching roadmap to guide country-spe-
cific paths to healthy longevity. The commission also offers two enabling rec-
ommendations that would catalyze action: a call to action and data to measure 
healthy longevity.

FIGURE 7-1 A roadmap for achieving healthy longevity.
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AN ALL-OF-SOCIETY CALL TO ACTION

Applying a complex systems approach, the commission recognizes that 
innovation in any one sector will not lead to a transformation toward achieving 
healthy longevity. Actions targeting the economic longevity dividend, social 
infrastructure, physical environment, and health systems will all be necessary, 
as discussed in Chapters 3 through 6. Implementing the commission’s recom-
mendations will require an all-of-society approach, involving transformations in 
every sector of a nation. 

Similarly, the commission calls on a multitude of actors and stakeholders to 
take action. Actors include governments, nongovernmental organizations (NGOs) 
and multilateral organizations, the private sector, local and community organiza-
tions, and researchers, as well as leaders and individuals (see Figure 7-2). Each 
group of actors has a unique and critical role to play; collectively, these actors 
have a shared accountability for achieving healthier, longer lives. Government 
agencies at the international, national, regional, and local levels each have dis-
tinct, important roles in policy development and overarching leadership. NGOs 
and multilateral organizations bring stakeholders together within and across 
countries, providing access to resources and guidance. The private sector, in-
cluding businesses, unions, and professional societies, can translate policies and 
values into programs that will motivate and create incentives for individuals. 
Researchers can provide the evidence for what has worked and how to do better. 

FIGURE 7-2 Relevant actors for an all-of-society approach to healthy longevity. 
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Religious institutions can help guide a community’s culture and values and can 
be used to mobilize community action. And individuals, their families, and com-
munities must take responsibility for engaging in the opportunities thus provided 
to help drive the years lived in good health to approach life span and to build 
the opportunities for meaningful and productive engagement that people may 
want. Transformation of this complex system has to be approached from both 
the “bottom up” and “top down,” with dialog among citizens and stakeholders.

The commission believes strong commitments to healthy longevity by gov-
ernments are essential to stimulate and initiate actions by each sector and set of 
actors. Governments can lead by recognizing that humanity has an opportunity 
now to plan and prepare for the demographic shifts toward longer life expectancy 
and a larger proportion of older people. Specifically, governments can commit to 
enabling healthy longevity, creating a vision and agenda that explain how long 
lives are beneficial for all ages; communicating the value older people can bring; 
and building the necessary systems, environments, and opportunities. 

Recommendation 7-1: By 2023, governments should establish calls 
to action to develop and implement data-driven, all-of-society plans 
for building organizations and social infrastructure needed to enable 
healthy longevity. 

The commission recommends that governments initiate processes now that will 
lead to the establishment of calls to action by 2023. Countries should begin imple-
menting the plans resulting from those calls to action by 2027. Whenever possible, 
these all-of-society plans should connect to and be integrated with and/or transform 
existing policies and services. At a minimum, plans should include synthesis or 
coordination of policy responses in the areas identified in this report and indicate 
where investments will be made. For example, one component of a plan could in-
volve governments working with the private sector to develop innovative, scalable, 
and sustainable societal initiatives designed to facilitate working longer for those 
who want to; enable social protections; and catalyze intergenerational connections, 
social capital, and productive engagement of older people. Communities could work 
together to address how cross-sector changes, such as actions to combat climate 
change, can be implemented efficiently and leverage any shared resources. Commu-
nication campaigns could be conducted to urge older adults to contribute to younger 
generations’ success and younger generations to contribute to prior generations’ 
well-being. As described in Chapter 3, the commission believes that the resulting 
social and economic capital from these efforts will generate returns on investment. 

Ongoing research will be needed to better understand how to achieve healthy 
longevity equitably in each of the above areas and in culturally appropriate ways 
across domains. In the near term, all-of-society plans can create healthy longev-
ity, and to support older people will benefit the success of future generations by 
increasing the amount of human, social, and economic capital, which in turn will 
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expand the economy and help fund future efforts to promote healthy longevity. 
While strategic action plans for aging societies exist in many countries, the com-
mission believes many are not heeded because the challenge is viewed as appli-
cable for a single sector or age group, and changing complex systems requires 
immense effort and political will. There also has not been wide acknowledgment 
of the value to people of all ages of viewing healthy longevity across the life 
course. While financing and political will are beyond the scope of this study, the 
commission argues that healthy longevity can be achieved only by aligning forces 
and taking collective action across sectors.

DATA TO GUIDE DECISION MAKING

Data and metrics are needed to measure progress toward achieving healthy 
longevity at both the individual and population levels, but current metrics do 
not adequately capture the key domains addressed in this report. A core set of 
metrics thus needs to be collected to enable evaluation of progress toward in-
creasing years lived in good health and achieving the goals of healthy longevity. 
Most useful, where possible, would be direct measures reflecting the impact of 
differences in services and environments across countries. Useful as well, where 
relevant, would be appropriate country- or region-specific metrics able to capture 
particular contexts and forms that healthy longevity and requisite investments 
will take. Leadership will be critical for identifying metrics all countries can use. 
International bodies and professional organizations will have essential roles in 
coordinating efforts to identify meaningful measures of outcomes. 

Recommendation 7-2: International agencies, led by the World Health 
Organization, should work together and in concert with countries to 
reach consensus on metrics and surveillance mechanisms for routine 
data collection to measure healthy longevity. These data should be used 
to guide decision making with respect to prioritizing investments and 
monitoring outcomes and progress. 

The commission calls on the World Health Organization (WHO) to lead this 
effort while working with other multilateral organizations, such as other relevant 
UN agencies (e.g., UN Department of Economic and Social Affairs) and the 
World Bank. As an agency of the United Nations, WHO has the objective of “the 
attainment by all peoples of the highest possible level of health” (WHO, 1946). 
Although their core missions are not to collect data, WHO and other aligned 
agencies can use their ability to convene countries and peoples from around 
the world to mobilize efforts toward identification of a global set of metrics for 
measuring healthy longevity and progress toward this goal. These metrics need 
to capture not only the health of populations but also ways to evaluate human 
and social capital and societal returns on investment. Measuring and monitoring 

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

A GLOBAL ROADMAP FOR HEALTHY LONGEVITY	 227

progress along these measures will allow the world to better harness the human, 
social, and economic capital of populations. New metrics and systems of moni-
toring will likely be required.

As no single measure of healthy longevity adequately addresses the array of 
enablers identified in this report, a core set of metrics and measures consistent 
across countries would facilitate the identification of outcomes and compila-
tion of best practices, effective interventions, and policies that promote healthy 
longevity. Importantly, global metrics can allow countries to benchmark their 
performance, characterize return on investment, and compare across countries to 
assess the success of interventions. Core data should be made publicly available 
to the extent possible to enable decision making on next-stage investments and 
research needs. Individual-level data will be most useful if stratified by gender 
and age bands across the life span.

Data collection at the population level is resource intensive but important to 
enable continuous assessment and evaluation that can aid in identifying opportu-
nities for intermediate change. Countries will need to consider efficient methods 
for gathering high-quality data. For example, digital data collection could be 
more efficient than traditional methods and yield more robust data.

TRADE-OFFS

Making investments to achieve healthy longevity requires making trade-offs. 
Individuals and families, communities, and societies must weigh the benefits and 
costs of prioritizing healthy longevity. Similarly, each society will need to align 
its decisions with the vision of this report while remaining cognizant of local 
factors such as the relative age of its population and available funding. 

Also important to note are the existential societal challenges that societies 
will face, such as climate change, unsustainable inequity, and wars. In the context 
of finite resources, the realities of political will, and other efforts such as the pur-
suit of the UN Sustainable Development Goals (UN, 2021), priorities will need to 
be continuously evaluated and investments refocused. The commission contends 
that healthy longevity will generate returns on investment and provide immense 
social and individual benefits, and that a focus on healthy longevity will better 
enable success in other areas.

CONCLUSION

Health is complex and the result of a multitude of factors, requiring attention 
not just to health systems but to all socioeconomic determinants of health. It is 
imperative that countries act now to achieve healthy longevity as the human life 
span is extended. By taking an all-of-society approach, countries can seize the 
opportunity to align efforts addressing all of these factors to increase the number 
of years lived in good health.
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Appendix A

Summary of the Global Roadmap 
for Healthy Longevity

This appendix summarizes a global roadmap for achieving the vision of 
healthy longevity. The evidence base for the roadmap is contained within the 
chapters of the report. The commission defines healthy longevity as the following:

In healthy longevity, years of good health approach the biological life span, with 
physical, cognitive, and social functioning that enables well-being.

Societies achieving healthy longevity will benefit at large scale from en-
hanced human capital and contributions from older people. This will improve 
economic and societal well-being, as well as the success of young people. 

The commission offers five overarching principles for healthy longevity:

1.	 People of all ages, particularly older adults, reach their full potential 
to live life with good health, function, meaning, purpose, and dignity. 

2.	 Societies enable the best health and functioning that individuals at all 
ages are capable of attaining.

3.	 Societies reduce disparities and enhance equity within and among coun-
tries to realize the well-being and contributions of all people, including 
those of older ages.

4.	 The human, financial, and social capital of older people is realized for 
the benefit of all of society.

5.	 Societies use data and meaningful metrics to track the achievement of 
outcomes and guide decision making.
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Given that many sectors of society influence the ability of societies and 
individuals to achieve healthy longevity, the commission has formulated specific 
systems goals for achieving the overarching principles for healthy longevity (see 
Table A-1). Examples of specific structures and targets needed for achieving the 
goals are also included. To provide concrete suggestions for healthier, longer 
lives, the commission recommends a series of actions to be taken in the next 5 
years.

TABLE A-1 Summary Table of the Global Roadmap for Healthy Longevity	  

Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Cross-cutting

Recommendation 7-1. By 2023, 
governments should establish calls 
to action to develop and implement 
data-driven, all-of-society plans for 
building organizations and social 
infrastructure needed to enable healthy 
longevity.

Recommendation 7-2. International 
agencies, led by the World Health 
Organization, should work together 
and in concert with countries to reach 
consensus on metrics and surveillance 
mechanisms for routine data collection 
to measure healthy longevity. These 
data should be used to guide decision 
making with respect to prioritizing 
investments and monitoring outcomes 
and progress.
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Longevity Dividend

Key Targets:
•	 Work and Retirement
•	 Volunteering
•	 Lifelong Education and Retraining

Goal 1. Economic and social 
benefits generated by people 
living, working, volunteering, 
and engaging longer 

Goal 2. Social infrastructure, 
institutions, and business 
systems that enable safe and 
meaningful work and other 
community engagement at 
every stage of life

•	 Increased older 
adult participation in 
the paid workforce 
and volunteer 
roles to maintain 
individual and 
societal economic 
equilibrium with 
population aging

•	 Incentives to 
recruit and retain 
older workers to 
increase workforce 
participation, 
emphasizing 
the worker’s 
preferences, 
strengths, and 
capabilities

•	 Policies and 
incentives to 
keep older people 
working and remove 
barriers to remaining 
in or rejoining the 
workforce

•	 Formal programs to 
provide volunteers 
with meaning and 
purpose through 
opportunities to 
benefit communities 
and the next 
generation

Recommendation 3-1. Governments, 
in collaboration with the business 
sector, should design work 
environments and develop new 
policies that enable and encourage 
older adults to remain in the 
workforce longer by
a.	 providing legal protections and 

workplace policies to ensure worker 
health and safety and income 
protection (including during periods 
of disability) across the life course;

b.	 developing innovative solutions 
for extending legal and income 
protection to workers participating 
in alternative models of work (e.g., 
gig economy, informal sector);

c.	 increasing opportunities for part-
time work and flexible schedules; 
and

d.	promoting intergenerational 
national and community service and 
encore careers.

TABLE A-1 Continued

continued
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Goal 3. Education and training 
opportunities that promote 
participation in lifelong 
learning and growth

•	 Development and 
adoption of a range 
of innovative and 
age-appropriate 
pedagogical 
approaches that 
work for people of 
all ages

•	 Expanded access to 
secondary education, 
vocational training, 
and higher education 
to train and upskill 
workers of all ages

Recommendation 3-2. Governments, 
employers, and educational institutions 
should prioritize investments in 
redesigning education systems to 
support lifelong learning and training. 
Governments should also invest in 
the science of learning and training 
for middle-aged and older adults. 
Specifically, employers, unions, and 
governments should support pilots that 
allow middle-aged and older adults 
to retool for multiple careers and/or 
participate as volunteers across their 
life span through the development of 
such incentives as
a.	 grants or tax breaks for employers 

to promote retaining and upskilling 
of employees (e.g., apprenticeship 
programs, retraining of workers 
in physically demanding jobs to 
enable them to engage in new 
careers in less demanding jobs);

b.	 special grants to community 
colleges and universities for 
the development of innovative 
models that target middle-aged and 
older students to support lifelong 
learning; and

c.	 grants to individuals for engaging 
in midcareer training.

TABLE A-1 Continued
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Social Infrastructure

Key Targets: 
•	 Prosocial Strengths of Older People
•	 Ageism and Age Discrimination
•	 Social Inclusion
•	 Financial Security in Retirement
•	 Digital Literacy

Goal 4. Social 
cohesion augmented by 
intergenerational connections 
and the creation of 
opportunities for purposeful 
engagement by older people 
at the family, community, and 
societal levels

•	 Laws and policies to 
eliminate age-based 
discrimination

•	 Public information 
campaigns 
promoting the value 
of older people and 
attacking stereotypes

•	 Multigenerational 
advocacy to fight 
age discrimination 
to accomplish shared 
goals

•	 Multigenerational 
approach to policy 
and action to 
strengthen social 
cohesion, reduce 
loneliness

Recommendation 4-1. Governments 
should develop evidence-based, 
multipronged strategies for reducing 
ageism against any age group by
a.	 collaborating across sectors—for 

example with local governments, 
industry, and nongovernmental 
organizations—to launch public 
information campaigns that 
highlight the value of older people 
to society;

b.	 developing public and private 
partnerships to create programs, 
connected intergenerational 
communities, and innovative 
models that enable all people to 
contribute to society; and

c.	 developing legal protections for 
the rights of older people and 
ending age-based segregation and 
discrimination (e.g., legal barriers 
related to housing, policies that 
discourage work at older ages). 

TABLE A-1 Continued

continued
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Goal 5. Social protections and 
financial security that mitigate 
the effects of financial 
vulnerability at older ages

•	 Pension and social 
protection systems 
that include people 
outside the formal 
economy 

•	 Programs promoting 
individual savings 
and financial literacy

•	 Access to secure 
banking systems 
and investment 
opportunities 

Recommendation 4-2. By 2027, all 
governments should develop plans for 
ensuring basic financial security for 
older people.
a.	 For countries without retirement 

income systems, introduce support 
for older people with no or 
subsistence-level income. 

b.	For countries with emerging 
retirement income systems, increase 
security for low-income older 
people.

c.	 For countries with robust retirement 
income systems, identify evidence-
based models for strengthening 
financial security across the life 
course. 

Recommendation 4-3. To improve 
financial security in retirement, 
governments and employers should 
develop strategies for increasing 
financial literacy and mechanisms for 
promoting pension contributions, self-
funded pensions, and lifelong savings.

TABLE A-1 Continued
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Physical Environment 
Enablers

Key Targets:
•	 Housing
•	 Public Spaces and Infrastructure
•	 Transportation
•	 Digital Technologies
•	 Climate Change and Environmental Hazards

Goal 6. Physical environments 
and infrastructure that support 
functioning and engagement 
for people at older ages

•	 Inclusion of older 
people in codesign 
and user-centered 
design of the built 
environment

•	 Public spaces that 
promote social 
cohesion and 
intergenerational 
connection, while 
also encouraging 
physical activity

•	 Age-friendly 
community and 
housing design 
protocols that 
enhance access to 
food, transportation, 
social services, and 
engagement

•	 Programs to 
mitigate the effects 
of environmental 
emergencies on 
older people

•	 Reduction of air 
pollution

Recommendation 5-1. Governments 
and the private sector should 
partner to design user-centered and 
cohesion-enabling intergenerational 
communities for healthy longevity. 
Initiatives should include
a.	 at the city level, developing and 

implementing mitigation strategies 
to reduce the negative effects of 
the physical environment (e.g., air 
pollution and climate events such as 
flooding and hurricanes/typhoons) 
on older adults;

b.	 at the neighborhood level, 
promoting and measuring the 
impact of innovation and policy 
solutions for healthy longevity, 
intergenerational connection, and 
cohesion;

c.	 at the home level, updating 
physical infrastructure to address 
affordability, insufficiencies, and 
inefficiencies in housing stock, 
as well as support autonomy and 
social connection;

d.	making broadband accessible 
and reducing the digital divide 
(e.g., usability of and willingness 
to adopt technology) within the 
context of each community; and

e.	 designing public transportation 
options, including solutions 
that address first-/last-mile 
transportation needs, that can 
be provided to companies, 
foundations, and local governments 
for implementation.

TABLE A-1 Continued

continued
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Health Systems

Key Targets:
•	 Chronic Conditions
•	 Public Health
•	 Health Care Delivery
•	 Long-Term Care
•	 Health Care Workforce
•	 Geroscience, Technology, and Big Data Innovation

Goal 7. Integrated public 
health, social service, person-
centered health care, and long-
term care systems designed to 
extend years of good health 
and support the diverse health 
needs of older people

•	 Integration across 
public health, health 
care, long-term care, 
and social services

•	 Interventions at 
the population and 
individual levels to 
reduce underlying 
risk factors for 
aging and chronic 
conditions

•	 Close collaboration 
with social 
service providers, 
workplaces, and 
other entities that 
can promote health

•	 Data and analytics 
systems for 
surveillance, 
precision public 
health, and 
assessment of 
the efficacy of 
interventions

Recommendation 6-1. To achieve the 
goal of the best possible health for 
older people, governments, over the 
next 5 years, should develop strategies 
to increase investments in robust 
public health systems that build and 
lead collective actions for promoting 
health at the population level and 
across the life course. 
a.	 Investments in public health 

systems may require governments 
to rebalance investments in health 
care and public health.

b.	Public policies should create 
incentives for individuals, 
employers, and communities to 
engage in prevention and wellness 
activities. 

c.	 All countries should establish 
5-year targets for preventive health 
and measure progress toward those 
targets.

TABLE A-1 Continued
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TABLE A-1 Continued

Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

•	 Integrated person-
centered care, 
including care 
coordination

•	 Primary care
•	 Comprehensive 

and shared health 
records and a goal-
based care plan 

•	 Collaboration with 
social services 
to address social 
determinants of 
health

•	 Primary care 
systems that 
provide preventive 
screening, address 
risk factors for 
chronic conditions, 
and promote positive 
health behaviors

•	 Geriatrics workforce 
that can adequately 
care for older people 
globally

•	 Palliative and 
hospice care 

Recommendation 6-2. Health care 
systems should shift to enabling 
healthy longevity. To catalyze such 
a shift, actions to be taken by 2027 
include the following: 
a.	 Health systems, in concert with 

communities and the people they 
serve, should adopt affordable, 
accessible, culturally appropriate 
models, including geriatric care 
models, for providing person-
centered, integrated care for older 
people facing functional limitations, 
multimorbidity, frailty, and complex 
care needs.

b.	Governments should develop 
plans to align health care payment 
and reimbursement systems with 
healthy longevity outcomes.

c.	 Health care and long-term care 
systems should begin to develop 
the infrastructure needed to create 
integrated continua of care supported 
by interoperable data systems.

d.	Health care systems should measure 
care outcomes based on patient 
goals and preferences and patient-
reported outcomes.

e.	 Relevant licensing and certification 
bodies should ensure that all health 
care providers receive training in 
how the physiology and psychology 
of aging affect diagnosis and 
treatment of older patients.

f.	 Governments, professional 
societies, and health systems 
should provide incentives to 
develop and/or maintain a geriatrics 
workforce, including allied health 
workers, to focus on older adults 
with multimorbidity, geriatric 
syndromes, and declining physical 
and cognitive functioning.

g.	 Governments, employers, health 
systems, and communities should 
empower citizens with the tools and 
data needed to manage their own 
health.

continued
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Long-Term Goals for Longer 
and Healthier Lives in 2050

Examples of 
Supporting Structures

Recommendations for  
the Next 5 Years

Goal 8. Quality long-term care 
systems to ensure that people 
receive the care they require 
in the setting they desire for a 
life of meaning and dignity

•	 Policy and funding 
prioritizes care 
delivery in the 
setting the person 
chooses, to the 
extent possible; 
respects individual 
autonomy and 
maintains dignity; 
and attends to care 
quality and the risk 
of abuse, neglect, 
and exploitation

•	 Care and social 
supports addressing 
all needs, including 
meaning and 
purpose

•	 Supports for 
families and family 
caregivers when 
providing long-term 
care while making 
formal care available 
when needed

•	 Technology to 
support caregivers 
and people needing 
care by providing 
monitoring that 
allows privacy

Recommendation 6-3. Governments 
should work with health and long-
term care systems and researchers 
to develop strategies for making 
available culturally sensitive, person-
centered, and equitable long-term 
care. To the extent possible, strategies 
should honor people’s preferences 
about care settings, enabling them to 
age within their home or community 
when possible. By 2027, countries 
should take first steps toward enacting 
strategies by implementing
a.	 pilot programs to identify effective, 

accessible, affordable, and scalable 
models for delivering long-term 
care services and supports; and

b.	models for providing financial and 
technological support, training, 
and career pathways for informal 
caregivers as well as the paid long-
term care workforce.

TABLE A-1 Continued
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Appendix B

COVID-19 and Older Adults

With its critical impacts on many populations, especially older adults, the 
COVID-19 pandemic has sounded a global wake-up call. Advanced age in-
creases a person’s risk for contracting COVID-19, regardless of variant type. 
Older individuals with age-related chronic conditions, including type 2 diabetes, 
hypertension, and cardiovascular disease, are at particular risk for contracting 
COVID-19 and are much more likely than their younger and healthier counter-
parts to end up in intensive care and to die (CDC, 2021a). Whether in the com-
munity or in long-term care facilities, public health care measures—including 
proactive screening for symptoms common in older people and adherence to 
personal protective measures, such as mask-wearing, physical distancing, and 
handwashing—can protect older people (CDC, 2021a). However, the imple-
mentation of these measures has varied across locations, offering inconsistent 
levels of protection.

COVID-19 has impacted aging populations in other ways as well. In doing 
so, it has revealed gaps, inequities, and cultural and system-level challenges that 
can lead to poor health outcomes for far too many people. 

This appendix outlines the factors associated with the pandemic that have 
impacted life expectancy and driven excess morbidity and mortality among older 
adults; highlights the pandemic’s impacts on health systems; and describes its 
social, behavioral, and economic effects. It concludes with lessons learned from 
the pandemic in areas relevant to older adults, which, moving forward, can be 
built on for improving future responses to emergencies.

239

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

240	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

THE PANDEMIC’S IMPACT ON LIFE EXPECTANCY

The COVID-19 pandemic has set back years of progress toward increasing 
longevity, although the effects have varied considerably around the world, with 
life expectancy decreasing by 1.5 years from 2019 to 2021 in the United States 
while rising in other countries (CDC, 2021b; World Bank, 2021). In Japan, for 
example, mortality rates from COVID-19 were lower than those of many other 
countries, and during the same period (2019–2021), mortality rates from pneu-
monia and cancer improved; the result was a 0.2 percent increase in life span for 
both men and women (Ishida, 2021). 

Data from the Centers for Disease Control and Prevention show that life 
expectancy among American adults has dropped by around 1.5 years, the larg-
est decline since World War II (CDC, 2021b). However, life expectancies for 
U.S. Black and Latinx populations are estimated to have declined by 2.10 and 
3.05 years, respectively—several times more than the reduction of 0.68 years 
for Whites (Andrasfay and Goldman, 2021; Arias et al., 2021). These findings 
highlight the disproportionate burden of the pandemic on Black and Latinx 
Americans, reflecting structural inequities that increase the risk of exposure to 
the virus and mortality.

Outside the United States, several studies have used modeling to predict 
the impact of the COVID-19 pandemic on life expectancy, as mortality data for 
2020 are still being gathered. In countries experiencing more severe COVID-19 
outbreaks, decreases in life expectancy are projected based on available 2020 
data. For example, relative to 2019 levels, life expectancy at birth in England 
and Wales fell by 0.9 years for females and 1.2 years for males (Aburto et al., 
2021). In Italy, life expectancy at birth (not broken down by sex) fell by 1.2 years 
between 2019 and 2020 (OECD, 2021). In Brazil, a decline in life expectancy 
of 0.94 years as of 2020 is estimated (Castro et al., 2021). A model produced by 
the University of California, Los Angeles, showed estimated reduction in life ex-
pectancy between 2019 and 2020 by 2.2 years in Panama, and 2.09 years in Peru 
(Heuveline and Tzen, 2021). Another phenomenon was observed in South Korea, 
where deaths in 2020 exceeded live births for the first time, with high death rates 
among those aged 90 and above (Yeung and Bae, 2021). While countries across 
the globe saw increases in life expectancy over the past decade, the COVID-19 
pandemic has significantly altered life expectancy trajectories.

FACTORS DRIVING EXCESS MORBIDITY AND MORTALITY 

Biological and Physiological Factors

Older adults respond to viruses including COVID-19 differently from 
younger adults. These differences are complicated by the presence of chronic 
diseases and progressive changes in the immune system. Inflammation, for exam-
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ple, is exaggerated with advancing age—a phenomenon termed “inflamm-aging” 
that is exacerbated during infection as the result of the release of proinflammatory 
cytokines in a so-called cytokine storm (Bartleson et al., 2021). In COVID-19, 
this response is reflected in a dramatic accumulation of inflammation-related fluid 
in the lungs, impairing lung function and potentially leading to tissue damage, 
shock, respiratory failure, and death. Beyond this inflammatory response, other 
components of the immune system, such as the cells that fight off invading or-
ganisms directly (T cells) and the release of antibodies (B cells), become less 
effective in old age (Bartleson et al., 2021). 

In addition to changes in the immune system, age-related reductions in organ 
function, including the lungs, heart, and kidneys, even in the absence of disease, 
place older persons at excess risk of adverse health outcomes by decreasing their 
physiologic reserve. Frailty also has contributed to the vulnerability of older per-
sons during COVID-19 and is associated with need for mechanical ventilation, 
hospital length of stay, and risk of mortality (Labenz et al., 2020; Tehrani et al., 
2021). Additionally, the pandemic has led to reductions in functional capacity 
among older adults in some places, presumably because of lockdowns, in which 
people were limited in how often and where they leave their homes. For exam-
ple, average walking speed decreased for older populations in Japan (Obuchi 
et al., 2021). Although lockdowns were important for minimizing the spread of 
COVID-19, they reduced opportunities for physical activity among older adults, 
with direct implications for functional and cognitive capacity.

Clinical and Social Factors

It is common for many diseases, such as pneumonia, to present different 
symptoms in older adults than in younger populations (Gómez-Belda et al., 
2021). Older adults presented symptoms of COVID-19 that were atypical in 
other populations, including sore throat, delirium, and lower oxygen in the blood 
(Nanda et al., 2020). At the onset of the pandemic, older patients with such atyp-
ical symptoms were often deemed ineligible for testing, leaving their infections 
undetected and left to worsen without appropriate attention (Rowe, 2020). 

Additionally, as discussed above, frail patients with multiple chronic diseases 
are more likely to die from COVID-19 because of an increased risk of clinical 
adverse events (Yang et al., 2021). Severe underlying illnesses, such as diabetes, 
cancer, and heart failure, are aggravated by COVID-19 and lead to more serious 
illness in older adults (CDC, 2021c). As discussed in Chapter 4, many older 
adults face inequitable social determinants of health, such as lack of access to 
nutritious foods and health care, similar to those determinants affecting minority 
populations (CDC, 2022).

Complicating the enhanced risk of infection and serious illness in older 
people is the heightened risk of anxiety and depression, with these conditions 
affecting 30 percent of the global population during the pandemic (Santomauro 
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et al., 2021). Social isolation has contributed to increased rates of loneliness 
among older people, who have often been separated from family and friends 
(WHO, 2021c).

THE PANDEMIC’S IMPACTS ON HEALTH SYSTEMS 

While the response of health systems—including public health, health 
care, and long-term care—has varied dramatically across countries during the 
pandemic, older people have been the most severely affected segment of the 
population. 

Public Health Systems 

In 2019, prior to the pandemic, two comprehensive indices were established 
for assessing the capacity of countries to respond to an epidemic. These indices—
the Global Health Security (GHS) Index and the Epidemic Preparedness Index—
though distinct from each other, were both based on traditional measures thought 
to be reliable reflections of “readiness” (GHS, 2021). Similarly, the World Health 
Organization (WHO) conducted joint external evaluations to assess countries’ 
abilities to respond to public health risks (WHO, 2021b). Its measures included 
public health prevention systems, infrastructure, detection and reporting capacity 
and communications, wealth, general health system capacity, and compliance 
with international norms. The metrics were calculated for most countries. 

Of interest, country-specific scores on the GHS Index were not predictive 
of access to health care during the pandemic. For instance, the two countries 
rated highest overall on the indices, the United States and United Kingdom, 
fared poorly on health care access compared with many other countries that were 
ranked lower overall (GHS, 2021). The GHS Index report, released in 2021, 
also points to the need for metrics with a greater emphasis on inequalities; the 
role of community-based factors and civil society; the effects of globalization; 
centralized versus fragmented governance; uncoordinated funding; and political 
factors, especially the importance of political leaders embracing science-based 
advice (GHS, 2021). The use of metrics that reflect these additional consider-
ations would enable public health systems to incorporate them into planning and 
preparedness efforts ahead of emergencies.

Health Care Systems

The COVID-19 pandemic had dramatic, often crushing, effects on the acute 
health care system. These effects had disproportionate impacts on older people, 
who generally use and depend more on the delivery of acute health care services 
than younger people. Immediate effects in areas with high community trans-
mission of COVID-19 included surges of hospitalized patients, many requiring 
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intensive care and respiratory support that placed a strain on intensive care units 
(Grimm, 2021). Acute care capacity was often overwhelmed, requiring the estab-
lishment of supplemental resources, such as field hospitals (CDC, 2020). 

Due to closures and capacity limitations, routine preventive and maintenance 
outpatient visits, acute care visits, elective surgeries, and hospital admissions for 
non-COVID-19 conditions surged (Heist et al., 2021). Dramatic increases in the 
use of telemedicine services ameliorated some gaps in care by enabling people to 
access health care services in the comfort of their home instead of risking expo-
sure to the virus in health care facilities (CDC, 2021d). Countries that lowered ex-
isting barriers to the adoption of virtual care (e.g., by allowing reimbursement for 
telemedicine appointments) saw large increases in use of these virtual platforms 
(Weigel et al., 2020). But such visits cannot include the blood tests and other 
diagnostic and screening measures ancillary to in-person visits, thus requiring 
visits to a laboratory. Additionally, many older people lack access to or are unable 
to use the technologies required for telemedicine. Inequities in health care access 
within and across countries have lasting implications for population health and 
for those most impacted by barriers to care, including older people (UN, 2020). 

The long-term effects of this dramatic disruption in health care services are 
yet to be determined. There is substantial concern that delays in the detection 
and treatment of conditions such as cancer will increase morbidity and mortality 
over the coming years. Additionally, reductions in routine blood tests and other 
diagnostics that are generally included in office visits but not in telemedicine sug-
gest less rigorous monitoring and control of chronic disorders such as diabetes. 

Long-Term Care

The COVID-19 pandemic has disproportionately affected older individuals 
receiving long-term care, especially those residing in nursing homes. There are 
1.5 million nursing home residents in the United States, 83.5 percent of whom 
are aged 65 and older (Su et al., 2021). According to The New York Times data-
base, long-term care facilities in the United States accounted for 31 percent of 
COVID-19-related deaths nationwide, with other high-income countries having 
similar experiences (The New York Times, 2021). In low- and middle-income 
countries, the proportion of older adults in long-term care facilities is lower, but 
several issues, such as limited testing and inability to disaggregate COVID-19 
data in long-term care settings, are barriers to conducting analysis of the pan-
demic’s impacts in long-term care facilities. 

At the outset of the pandemic, long-term care facilities faced challenges 
in accessing or procuring personal protective equipment and COVID-19 tests, 
and infection control training. They found it difficult to reduce congregate care 
in order to protect both patients and staff while prioritizing well-being to avoid 
isolation and loneliness (Whitman, 2020). These challenges were exacerbated by 
the fact that home-based and residential long-term care services share the limited 
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supply of physicians and nurses with training and expertise in geriatrics (Global 
Coalition on Aging, 2021).

The pandemic has made clear that, despite the clinical status of many nursing 
home residents and the numerous challenges facing these facilities, infection, 
serious illness, and death are not inevitable in this patient population. Data from 
the National PACE (Program of All-Inclusive Care for the Elderly) Association 
show that infection rates were much lower for older adults receiving home-based 
care compared with those in long-term care facilities (PACE, 2021). The data also 
suggest that providing home-based services, expanding the use of telehealth, us-
ing mobile health vans, and providing social supports through engaging activities 
can reduce infection rates. 

In addition to placing greater emphasis on home-based care, it will be 
important going forward to redesign long-term care facilities to provide more 
programmatic flexibility and greater protection from contagion during epidem-
ics. Distributing people across rehabilitation centers, hospice, and memory care 
centers, and ideally smaller long-term care settings, could help to avoid some of 
the challenges experienced in 2020 and 2021. The adverse experiences of long-
term care facilities with COVID-19 will likely have generated increased interest 
and investment in hospital-based extended care units, home-based care, and other 
community-based care models. 

SOCIAL AND BEHAVIORAL EFFECTS 

In addition to the impacts on life expectancy and morbidity resulting directly 
from COVID-19, the pandemic had negative social and behavioral impacts on 
older adults in several areas discussed in this report, including ageism, isolation 
and loneliness, the digital divide, as well as intergenerational impacts. At the 
same time, research conducted throughout the pandemic has found that older 
adults are often more resilient than their younger counterparts.

Impacts of Ageism

Pervasive ageism predates the COVID-19 pandemic and has been a critical 
public health problem for years (see Chapter 4). Ageist attitudes can be seen 
in government, business, education, health and social institutions, and popular 
culture. But the pandemic elevated awareness of and revealed ageist attitudes in 
new and disturbing ways. The early public messaging on the virus incorporated 
ageist narratives. Media outlets often paired the terms “vulnerable” and “older 
people” when describing the pandemic (Swift and Chasteen, 2021). In some 
countries, including China, this messaging intensified the perception among 
younger generations that older people were a threat to public health (Zhang and 
Liu, 2021). Although there are signs that the pandemic exacerbated generational 
divides, there are also cases of younger generations making significant sacrifices 
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to protect the health of older adults by complying with pandemic restrictions, 
such as mask wearing and online school and work.

Social media played a role in elevating ageist narratives about aging and 
older adults during the pandemic. Some messaging about COVID-19 charac-
terized older adults as helpless and expendable, as represented by references to 
“#BoomerRemover” on Twitter. The response to the pandemic was influenced 
by the negative stereotype that older adults are dependent, frail, and sickly, and 
the pandemic fed that stereotype. An analysis of activity on Twitter suggested 
that large numbers of tweets posted during the onset of the pandemic could be 
considered ageist because they implied that the lives of older adults were less 
valuable than those of younger people (Malik et al., 2020). 

Ageist expectations have impacted health care policy and practice during 
the pandemic. During the pandemic, calls for rationing care and sacrificing older 
adults for the greater good were reported (Sonmez, 2020). Reports from Italy 
suggested that, because of strain on hospital resources, policies were in place to 
care for those—often younger patients—who stood to benefit most and had the 
greatest chance of surviving (Rosenbaum, 2020). This commission understands 
that some rationing of care may be unavoidable in the midst of a global pandemic, 
but determinations should be based on medical judgments on a patient-by-patient 
basis, not on top-down mandates. Chronological age alone should never be a 
barrier to care.

The impacts of ageism during the pandemic have extended beyond health. 
As discussed below, job losses and forced retirements, particularly for the most 
vulnerable older adults, increased during the pandemic. Reports of elder abuse, 
including family violence, neglect, and financial exploitation, increased in the 
United States (Chang and Levy, 2021). Additionally, because of social isolation, 
opportunities for elder abuse to be detected by caregivers and others were re-
duced (Makaroun et al., 2020). However, community-level responses across the 
globe have shown solidarity in supporting the physical and mental well-being of 
older adults. For example, community health workers in Rwanda are monitoring 
the health and social conditions of older adults in communities while giving 
them vital information about the pandemic and providing much-needed social 
interactions (Louis et al., 2022). In another example, Chile launched the Major 
Protection plan to reinforce care for adults over age 80 who must remain at home 
during lockdowns (UN, 2020). 

The stereotype embodiment theory holds that “negative age stereotypes can 
be internalized by people of all ages and when these views become self-relevant, 
influencing older persons’ beliefs about their own aging, they can detrimentally 
impact health” (Ayalon et al., 2021, p. e49). While segregating and quarantining 
older people to protect them from the virus may have been a necessary public 
health measure, that distancing elevated ageist stereotyping. The health conse-
quences of the portrayal during the pandemic of older adults as vulnerable and 
weak and younger adults as healthy and less susceptible—and the influence of 
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that portrayal on older adults’ attitudes about their own aging—will be under-
stood only with future study (Swift and Chasteen, 2021).

The United Nations (UN) and WHO are focused on combating ageism 
through a global strategy and action plan on aging and health. The Decade of 
Healthy Ageing, along with the related work of member states, agencies, and civil 
society organizations, is aimed at combating ageism and improving health, in-
creasing opportunity, reducing costs, and enabling flourishing at any age (WHO, 
2021a).

Impacts of Isolation, Loneliness, and the Digital Divide

Social isolation and loneliness increased during the pandemic as older adults 
sheltered in place. The distancing that was a critical safety measure for vulnerable 
individuals separated them from friends and coworkers; children and grandchil-
dren; and a range of traditional support networks, such as senior centers and faith 
institutions. The United Nations suggests that the psychosocial and mental health 
needs of older people were less likely to be met during lockdowns because of the 
breakdown of social networks (UN, 2020). 

The lack of human contact during the pandemic has been especially difficult, 
but social isolation (defined as a lack of meaningful connection with others) has 
been an underappreciated public health challenge for older people for many 
years. A University of Michigan study found that more than half of older adults 
in the United States reported “feeling isolated from others,” and about half of 
adults aged 50–80 felt “more isolated” since the start of the pandemic (Piette et 
al., 2020, p. 1). 

Technology served as a bridge for many people during the pandemic. As 
previously discussed, telemedicine allowed people to receive basic levels of care 
while not risking exposure to the virus. Digital technology allowed people to 
connect with loved ones virtually and helped reduce feelings of social isolation 
and loneliness. However, the benefits of these virtual connections were not shared 
equitably. Barriers to using technology—negative attitudes toward internet usage, 
limited access to broadband, and lack of digital literacy—created corresponding 
barriers to accessing critical information and communication about COVID-19 
(UN, 2020). Older people have disproportionately limited access to and usage of 
internet technologies, and this is especially true for older people in lower-income 
countries (UN, 2020). Thus, it is important to assess the needs of older people 
who are isolated and determine safe ways to provide them with accessible so-
cial support. Additionally, information sources, such as print notifications, that 
provide critical information about COVID-19 can be personalized to reach older 
community members who may not have access to technology. Efforts to im-
prove digital literacy skills, as discussed in Chapter 4, would also help mitigate 
the isolation and loneliness felt by those who lack familiarity with online social 
platforms. 
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Intergenerational Impacts

The health and social benefits of intergenerational connections have been 
confirmed by research over many years. Teaching and mentoring programs, co-
housing arrangements, social networks, and other programs have demonstrated 
value for both younger and older people (see Chapter 4). Yet, despite widespread 
efforts to foster intergenerational comity and collaboration, the stresses of the 
pandemic have impeded and tested intergenerational relations in dramatic ways. 

At the societal level, public health mandates, social isolation, economic 
stresses, and other factors associated with the pandemic appear to have increased 
generational divides. According to research sponsored by AARP, the economic 
effects of the pandemic have forced families to merge households for financial 
survival (Binette and Vasold, 2018). But despite its many benefits, intergenera-
tional living also resulted in increased risk of contracting COVID-19 for older 
adults as younger people brought SARS-CoV-2 home from school or work. 

The global nature of the pandemic and the future risks it has highlighted have 
led some to call for a reimagining of intergenerational health. The commission 
advocates for an approach not just focused on the health of individuals and fam-
ilies but also recognizing that health exists at the intersection of the environment 
and society and cannot be approached from a purely biomedical perspective.

ECONOMIC IMPACTS

The economic impacts of the pandemic have varied significantly, reflecting 
wide disparities across societies. Older adults have been not only at higher risk 
of serious illness  if they contract COVID-19 but also financially vulnerable if 
the pandemic has led to a sustained drop in their income and retirement savings 
(Koma et al., 2020). Studies suggest, for example, that more than one-third of 
U.S. adults aged 65 or older live in counties that rank in the top percentages of 
both COVID-19 prevalence and the highest costs of living (Li and Mutchler, 
2020). 

A recent study completed in Mexico found that low-income patients who 
tested positive for COVID-19 were four times more likely to require hospitaliza-
tion than higher-income patients (Arceo-Gomez et al., 2022). Additionally, re-
search conducted by the United Nations suggests that the risk of poverty increases 
with age, and more than 80 percent of the aging population lives in poverty in 
some lower- to middle-income countries (UN, 2020). Therefore, older adults 
faced the negative implications of the correlation between low income levels and 
hospitalizations during the pandemic.

Older adults in general suffer declines in wealth during such economic 
downturns as that experienced in 2020, and they have less time than younger 
adults to make up such losses to secure their retirement. Older adults in minority 
populations are especially likely to experience significant declines in financial 
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well-being in times of economic stress, exacerbating economic disparities that 
have existed during most of their working years (Li and Mutchler, 2020). The 
economic downturn resulting from the pandemic has greatly impacted older 
women in lower- to middle-income countries in particular because of their limited 
access to income and pension programs (UN, 2020). 

Finally, in the United States, about 11 percent of those aged 65 and older—
approximately 1.1 million people—have lost their jobs during the pandemic, 
threatening their financial security at a time of life when economic recovery may 
be unlikely (Jacobson et al., 2020). According to a Pew Research Center study 
(Horowitz et al., 2021), more than one-quarter of U.S. adults aged 50 and older 
believe the pandemic will affect their ability to retire and achieve their financial 
goals. 

LESSONS LEARNED

While much has been learned during the pandemic regarding effective ap-
proaches for protecting older persons and the general public going forward, five 
general areas emerge as especially important.

Geroscience

The disproportionate adverse effects of advancing age on the risk of 
COVID-19, even in the absence of significant preclinical morbidity, have clearly 
underlined the rudimentary state of understanding of the aging-related physio-
logical changes that bring greater susceptibility to infection, severe illness, and 
death. Given the dramatic increases globally in the number and proportion of 
older persons, much greater investment in basic and clinical research is essen-
tial to better understand the pathophysiology of diseases and develop effective 
therapeutics.

Readiness Assessments

The need to revise current risk assessment strategies is clear from the fact that 
internationally recognized indices, such as the GHS Index, that were designed to 
indicate the levels of countries’ preparedness for an epidemic failed to accurately 
predict the pandemic’s toll on individual countries. Revised approaches could 
rely less heavily on issues of biosafety and include more consideration of the 
effects of globalization, especially differences between high- and low- or mid-
dle-income countries; community-based and civil society–related issues; ability 
to establish effective supply systems; the prevalence of digital-access skills, 
particularly in older and underprivileged groups; and political risks. In addition, 
given the disproportionate risks for certain subsets of the population, such as 
older persons with COVID-19 and children with malaria or other infections, 
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future indices need to assess readiness with respect to defined subpopulations in 
addition to countrywide metrics.

Intersectoral Collaboration

One major lesson of the COVID-19 pandemic has been the need for signif-
icant collaboration between the public and private sectors and among various 
disciplines within the public sector. During the pandemic, sharing of expertise, 
data, and resources within both the public and private sectors, as well as across 
sectors, was unparalleled and yielded some extraordinary outcomes. For example, 
intense collaboration among academic and government institutions and pharma-
ceutical firms yielded the rapid development, mass production, and distribution of 
personal protective equipment, vaccines and syringes, coronavirus test kits, and 
therapeutics. An essential, and often overlooked, aspect of preparedness is pre-ep-
idemic establishment of effective mechanisms to facilitate rapid and intensive 
collaboration, including sharing of best science, expertise, and resources, within 
and between the public and private sectors, as well as enhanced communication 
and collaboration between local and state regulators.

Data and Analytics

While data and analytics clearly inform readiness assessments, data sharing 
and use of real-time data have been shown to be critical for effective decision 
making about health care during the pandemic. These tools have been key to 
effective intersectoral collaboration and the rapid advances made in artificial 
intelligence, machine learning, and predictive modeling. The capacity to identify 
important underlying actionable trends in large datasets warrants special attention 
to these issues. Data sharing is an essential component of effective and productive 
collaboration across and within sectors to ensure that the most cutting-edge ap-
proaches are being applied to interrogation of the most up-to-date and valid data. 

Rebalancing and Redesigning Health Care Systems

It has long been clear that many countries have overinvested in acute care, 
fueled in part by demographic trends, lack of regulatory controls, and new tech-
nologies, to the disadvantage of public health and long-term care (see Chapter 6). 
Countries around the world need to rebalance and redesign their health care sys-
tems. It will be important for these efforts to include assessment of public health 
system infrastructures, which are often badly in need of major investments to 
enhance preparedness to protect the population, especially older people. And as dis-
cussed above, long-term care systems, including nursing homes, home-based care, 
and community-based elements of care, need to be redesigned with greater flexi-
bility and capacity to protect and serve older people, particularly during epidemics. 
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Appendix C

Regional and Economic Interviews

REGIONAL INTERVIEWS SUMMARY

The commission invited experts from across the globe to respond to a ques-
tionnaire to garner a broader range of regional perspectives of healthy longevity. 
Topics included roles of older adults in the family, ageism, intergenerational 
cohesion, engagement in the workforce, and government efforts to improve 
healthy longevity. In August–September 2021, a total of 15 experts responded 
to the questionnaire (12 individual interviews were conducted by staff, 3 experts 
submitted written responses). A summary of the responses was shared with the 
commission to inform its deliberations.

Questionnaire 

1.	 How do people in your country generally perceive:
	 a.	� Older adults’ contributions to family, community, and society, in-

cluding paid work, unpaid caregiving (e.g., for older adults, family 
members with disabilities, children), and/or volunteering?

	 b.	 The prevalence and impacts of ageism?
	 c.	 The degree of intergenerational cohesion? 
2.	 Describe the engagement of older adults in the workforce:
	 a.	 Do older people want to stay in the paid workforce longer than they 

are able? If yes, what are the barriers to staying in the paid workforce?
3.	 Are there current efforts under way to improve healthy longevity in your 

country?

253

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

254	 GLOBAL ROADMAP FOR HEALTHY LONGEVITY

4.	 How open are government officials or policymakers to prioritizing 
healthy longevity in your country?

Experts Responding to the Questionnaire

Tareef Al-Aama, Ministry of Health, Saudi Arabia
Heung Bong Cha, International Association of Gerontology and Geriatrics, South 

Korea
Angelique Chan, Duke–National University of Singapore, Singapore
AB Dey, Institute of Medical Sciences, India
Aisen Etcheverry, Chilean National Agency for Research and Development, 

Chile
Roseline Kihumba, HelpAge, Kenya
Naoki Kondo, Kyoto University, Japan
Rintaro Mori, United Nations Population Fund, Thailand
Hiromasa Okayasu, World Health Organization, Japan
Pip O’Keefe, University of New South Wales, Australia
Franklin Quijano, National Commission of Senior Citizens, Philippines
Neena Raina, World Health Organization, India
Luis Miguel Gutiérrez Robledo, National Institute of Geriatrics, Mexico
Abla Mehio Sibai, American University of Beirut, Lebanon

Findings

•	 Older adults are valued and respected by family and community 
members. 

•	 Older adults’ workforce participation varies across regions; however, all 
experts agreed with the notion that lower-income adults tend to remain 
in the workforce past retirement age out of necessity, while higher-in-
come adults are likely to continue to work voluntarily, unless companies 
have age-based forced-retirement policies, which are often not based on 
physical/mental capabilities and stem from ageist thoughts and beliefs. 

•	 By promoting intergenerational cohesion through workplace cohorts and 
educational campaigns in communities, older and younger adults can 
break down ageist thoughts and beliefs. 

•	 Across regions, older adults who retire often remain active in their 
communities through formal and informal roles, which helps to combat 
isolation and loneliness. Frequently, grandparents become the caregivers 
for grandchildren, a trend influenced by an increase in female workforce 
participation and by generation gaps in Africa caused by HIV/AIDS. 

•	 Lower- to middle-income countries advocate for family caregiving and 
community-based supports rather than institutional care, as many older 
adults do not have access to adequate care facilities or pension programs 
to help cover the costs of care. 
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•	 Additionally, all experts agreed that it is important for governments to 
invest in and address social determinants across the life course. Domains 
identified include public education campaigns that promote access to 
nutritious foods, clean air, adequate education, and opportunities to be 
physically active. 

ECONOMIC INTERVIEWS SUMMARY

The commissioners identified economic experts whose research focuses on 
areas not already represented by members of the commission in order to broaden 
the set of perspectives on how economics influence opportunities to improve 
healthy longevity, and how healthy longevity impacts economic policies. Each 
expert received a questionnaire exploring various economic aspects of healthy 
longevity: workplace policies, pensions, and retraining and education. In Sep-
tember 2021, a total of six experts responded to the questionnaire (five written 
submissions, one interview with staff). A summary of the responses was shared 
with the commission to inform its deliberations.

Questionnaire

1.	 How best can the economy support healthy longevity? 
	 a.	� What do you think would be the most valuable social gains arising 

if more people had robust health, function, and well-being in the 
second half of life? 

	 b.	 What financial measures can be taken to support healthy longevity?
2.	 How can healthy longevity support the economy?
	 a.	� What additional or new economic benefits would be predicted if 

more people had robust health, function, and well-being in the sec-
ond half of life?

3.	 What levels of support should governments give people in older age 
(e.g., long term care, retirement income)? What economic and financial 
policies would ensure that supports are sustainable and broadly avail-
able? How would this differ between low- and middle-income countries 
compared to high-income countries? 

4.	 What are the most important policy recommendations you would make 
for your country to support healthy longevity?

Experts Responding to the Questionnaire

David Cutler, Harvard University, United States
Eric French, University of Cambridge, United Kingdom
Ralph Koijen, University of Chicago, United States
Moshe A. Milevsky, York University, Canada
James Poterba, Massachusetts Institute of Technology, United States
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Stijn Van Nieuwerburgh, Columbia Business School, United States
Julie Zissimopolous, University of Southern California, United States

Findings

•	 Boosting healthy longevity is good for the economy because older adults 
gain additional years of healthy living and rely less on pensions and 
social security. 

•	 Healthy longevity is good for the well-being of older adults. Avoiding 
the adverse effects of morbidity and mortality, spending more time with 
family, and making social gains may be the most important benefits, but 
they are also the most difficult to measure in economic terms. 

•	 Benefits of healthy longevity on economies include labor supply, de-
creased care and productivity costs, financial security, and increased 
gross domestic product if older adults stay in the workforce longer. 

•	 Interventions that improve healthy longevity across the life course in-
clude public and private investments in early-childhood education, cou-
pled with job retraining, reliable insurance, medical care, and workplace 
policies that promote health and well-being. 

•	 A well-functioning market for long-term care and for long-term care 
insurance is vital to ensuring the well-being of the elderly. Experts sug-
gest that this can be achieved through private, long-term care insurance 
markets in which companies compete on price and quality of insurance 
plans, and effectively reduce the burden on governments. 

•	 The cost of providing health insurance for older workers may exceed 
the marginal revenue generated by employing them. If U.S. Medicare 
programs became the primary health insurance provider for adults aged 
65 and older regardless of work status, the employer would not take on 
the burden of insurance costs and the demand for workers would likely 
rise. 
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Appendix D

Public Workshop Agendas

The commission held three workshops to gather information and convene 
global actors, and benefited substantially from expertise shared at each. The 
first, Social, Behavioral, and Environmental Enablers for Healthy Longevity, 
was held in Washington, DC, and hosted by AARP. The second, Health Care and 
Public Health Systems for Healthy Longevity, was held in Singapore and hosted 
by the National University Health System, Singapore. The final, Science and 
Technology for Healthy Longevity, was held virtually because of the COVID-19 
pandemic.

WORKSHOP 1 AGENDA

Social, Behavioral, and Environmental Enablers for Healthy Longevity: 
A Workshop for the Global Roadmap for Healthy Longevity Initiative

AARP
601 E Street, NW
Washington, DC 

November 6–8, 2019

Objectives
This 3-day public workshop will examine the social, behavioral, and en-

vironmental enablers for healthy longevity. Workshop participants will discuss 
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the challenges and opportunities, as well as potential solutions and disruptive 
approaches to enhance social structures and living environments that would en-
able healthier and socially fulfilled lives and ultimately create thriving societies 
around the world.

Specifically, this workshop will feature invited presentations and discussions 
on topics including

•	 theoretical foundations and key concepts and definitions for equitable 
healthy longevity;

•	 existing evidence on the social, behavioral, and environmental enablers 
of healthy longevity, including determinants, pathways, and policy entry 
points; 

•	 critical challenges and gaps in current approaches for creating social and 
environmental structures that promote healthy behaviors across the life 
course and enable aging populations to lead meaningful and productive 
lives;

•	 key successes of policies and programs in targeting the social, be-
havioral, and environmental determinants of health related to healthy 
longevity; 

•	 opportunities, approaches, and potential priorities—including the con-
sideration of data, indicators, and measures that should be collected—for 
designing and applying social, behavioral, and environmental enablers 
to guide effective multisectoral solutions and actions that foster integra-
tive care without medicalizing these solutions; and

•	 effective mechanisms for stimulating meaningful collaboration among 
various relevant stakeholders across sectors and disciplines.

Day 1 – Wednesday, November 6 

1:00pm 	 Welcome remarks
JO ANN JENKINS, Chief Executive Officer, AARP

	
	� An overview of the Global Roadmap for Healthy Longevity 

Initiative
VICTOR DZAU, President, National Academy of Medicine

 
	 Workshop overview and goals

JENNIE POPAY, Distinguished Professor of Sociology and Public 
Health, Lancaster University
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	 Keynote Address:
	� A conceptual framework for understanding the social, 

behavioral, and environmental enablers for healthy longevity 
from a health equity lens
SIR MICHAEL MARMOT, Director, Institute of Health Equity

	
	 Q&A Discussion

SESSION 1 — Foundations for Healthy Longevity: Understanding the 
Contributions and Linkages of Social, Behavioral, and Environmental 
Enablers

2:20pm	 Session 1 Objectives:
	 •	 Discuss the meaning of “healthy longevity” 
	 •	� Highlight how to measure healthy longevity and the 

underlying reasons for global- and country-level trends and 
disparities in healthy longevity

	 •	� Understand the contributions and interactions of social, 
behavioral, and environmental enablers upon healthy 
longevity 

	 Plenary Presentation:
	� What is “healthy longevity”? Understanding the multifaceted 

challenges and opportunities from a life course perspective
	LISA BERKMAN, Director, Harvard Center for Population and  
Development Studies

 
	 Panel Presentations:
	� The factors underlying current and future trends of healthy 

longevity 
ALI MOKDAD, Chief Strategy Officer of Population Health,  
University of Washington 

	� Understanding the linkages of social, behavioral, and 
environmental determinants across diverse populations, 
lifestyles, and contexts
	ASGHAR ZAIDI, Professor of Gerontology, Seoul National 
University

3:00pm	 Q&A Discussion 

3:30pm 	 Break
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3:45pm	 Examining the economics of healthy longevity 
	BRENDA GANNON, Professor, School of Economics, University 
of Queensland

	�
	� How inequality shapes later life: Lessons from the everyday 

experiences of aging people
	COREY ABRAMSON, Associate Professor of Sociology, University 
of Arizona

4:15pm	 Q&A Discussion and Moderator Synthesis of Session 1 
	 Moderator: BRIDGET KELLY

4:50pm	 Table Group Discussion:
	� This discussion will be an interactive session that will allow 

participants to share their knowledge, expertise, and personal 
experiences about healthy longevity in small groups. 

5:20pm	 Report Back and Audience-Wide Discussion
	� Audience members will report back on their small group 

discussions and engage in a general discussion.

5:50pm	 Observations from Day 1
	MOSA MOSHABELA, Dean and Head, School of Nursing and 
Public Health, University of KwaZulu-Natal

6:00pm	 Adjourn

6:15pm	 �Official Launch of the Global Roadmap for Healthy Longevity 
Initiative

6:45pm	 Reception

Day 2 – Thursday, November 7

8:30am	 Welcome and Recap Day 1
	JENNIE POPAY, Distinguished Professor of Sociology and Public 
Health, Lancaster University

SESSION 2 — Age-Friendly Environments: Overcoming Challenges and 
Harnessing Best Practices

8:40am	 Session 2 Objectives:
	 •	� Understand lessons learned and best practices for different 

programs that have aimed to create age-friendly environments 
in various contexts
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	 •	� Examine cross-cutting challenges that need to be overcome 
across different programs

	 •	� Discuss how to bolster evidence and evaluate age-friendly 
environments that could inform other contexts 

	 Opening Presentation:
	� Designing safe, smart, and sustainable built environments 

across diverse contexts to support healthy longevity
	CHINMOY SARKAR, Assistant Professor of Geographic  
Information Systems, Urban Health and Environment, The  
University of Hong Kong

	 Case Studies:
	� Age-friendly environments in the UK and Europe: Improving 

the quality of life for aging populations
	PAUL MCGARRY, Head, Greater Manchester Ageing Hub 

	� Redesigning communities to transform aged societies: A model 
from Kashiwa, Japan
	HIROKO AKIYAMA, Professor, Institute of Gerontology,  
University of Tokyo

	� Building a city focused on healthy longevity and well-being: 
Learning from Kigali, Rwanda
NADINE UMUTONI GATSINZI, Vice Mayor in Charge of  
Socio-Economic Affairs, City of Kigali, Rwanda

	 Q&A Discussion and Moderator Synthesis of Session 2

10:30am	 Break

SESSION 3 — Reimagining the Social World Across the Life Course

10:45am	 Session 3 Objectives:
	 •	� Reexamine the social world for aging populations where they 

can actively contribute and thrive in societies 
	 •	� Assess approaches that leverage effective social care and 

services that avoid the overmedicalization of aging
	 •	� Evaluate how social actions and reforms potentially address 

health inequalities across populations 
	 Moderator: �LAURA CARSTENSEN, Stanford University, United 

States
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	 Panel Presentations:
	� Lifelong learning opportunities and engagement of aging 

populations
	OMOBOLANLE AMAIKE, Associate Professor of Sociology, 
University of Lagos

	� Harnessing social networks and intergenerational support to 
empower active lifestyles across the life course
	QUYEN TRAN, Regional Programme Advisor, Asia and Pacific 
Regional Office, HelpAge International

	  
	� Cultivating environments that promote work, volunteering, and 

reciprocity
	NANCY MORROW-HOWELL, Distinguished Professor of Social 
Policy, Washington University in St. Louis

	 Q&A Discussion and Moderator Synthesis of Session 3

12:00pm 	 Lunch

SESSION 4 — Uncovering the Unknowns and Extricating Uncertainties to 
Push the Field Forward

1:00pm	 Session 4 Objectives:
	 •	� Elucidate the uncertainties and challenges related to healthy 

longevity to help advance scientific and policy agendas
	 •	� Identify the roles and contributions of various stakeholders 

required to overcome the challenges
	 •	� Explore foundational principles and potential solutions for 

extricating challenges across a variety of contexts
	 Moderator: �PAUL IRVING, Milken Institute Center for the Future 

of Aging

	 Panel Discussion: 
	 �Growing challenges of labor market dynamics and financial 

decisions for aging people and their families: Perspectives from 
Asia and Eastern Europe 
	ELENA GLINSKAYA, Lead Social Protection Specialist, World 
Bank
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	 Retirement income design with an aging demographic
	JOHN PIGGOTT, Professor of Economics and Director, ARC 
Centre of Excellence in Population Ageing Research

	� The pathways and implications of ageism: Is it possible to 
eliminate ageism?
	LIAT AYALON, Professor and Deputy Director, School of Social 
Work, Bar-Ilan University

	� The diverse nature of aging populations: Uncovering 
intersectionality and the historical, cultural, and contemporary 
contexts that shape health
	LAIA BÉCARES, Co-Director, Centre for Innovation and  
Research in Wellbeing 

	 Q&A Discussion and Moderator Synthesis of Session 4
	 Moderator: BRIDGET KELLY

3:00pm	 Break

3:15pm	 World Café Breakout Group Discussion
	� Group 1: Working life and retirement (Group Moderator: JOHN 

PIGGOTT)
	� Group 2: Ageism (Group Moderators: ERWIN TAN and ROGER 

CHUNG)
	� Group 3: Equity, diversity, and intersectionality (Group 

Moderator: JOAN ZLOTNIK)

4:30pm	 Audience-Wide Discussion:
	� Audience members will report back on their breakout groups 

and engage in a general discussion.

5:20pm	 Observations from Day 2
	PAUL IRVING, Chairman, Milken Institute Center for the Future 
of Aging

5:30pm	 Adjourn

Day 3 – Friday, November 8 

8:30am	 Welcome and Recap Day 2
	JENNIE POPAY, Distinguished Professor of Sociology and Public 
Health, Lancaster University
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SESSION 5 — Translating Knowledge into Policy and Practice

8:40am	 Session 5 Objectives:
	 •	� Develop a disruptive vision of environments that will create 

healthy longevity
	 •	� Explore barriers and opportunities for translating knowledge 

on healthy longevity into policy and practice 
	 •	� Consider societal opportunities resulting from healthy 

longevity
	 •	� Examine strategies to engage political leadership and build 

the business case to invest in policies and actions promoting 
healthy longevity 

	 •	� Highlight models of innovative collaboration, partnership, and 
coalitions across various contexts 

	 •	� Understand approaches to genuinely engaging with older 
adults from the research process through implementation and 
evaluation to ensure sustainable and effective solutions

	 Moderator: �PAULIN BASINGA, Co-Chair of the Workshop, Bill & 
Melinda Gates Foundation, Nigeria 

	 Moderated Panel Discussion 
	ANNA DIXON, Chief Executive, Centre for Ageing Better

	 MALA KAPUR SHANKARDASS, Asia Representative,  
International Network for the Prevention of Elder Abuse
ANGELIQUE CHAN, Executive Director, Centre for Ageing  
Research & Education, Singapore 
ENRIQUE VEGA, Unit Chief, Healthy Life Course Unit, Pan  
American Health Organization
	DEBRA WHITMAN, Chief Public Policy Officer, AARP

	 General Discussion and Moderator Synthesis of Session 5

10:15am	 Break

SESSION 6 — Reflecting on Top Priorities for Research, Policy, and 
Practice

10:30am	 Session 6 Objectives:
	 •	� Synthesize long-term vision, goals, and priorities for impact, 

collaboration, and synergy with global health initiatives 
such as Universal Health Coverage and the Sustainable 
Development Goals 
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	 •	� Explore opportunities for developing new approaches to 
research, policy, and practice to enhance healthy longevity 
from the local to global levels

	 •	� Discuss strategies to leverage cross-sectoral partnerships 
among various stakeholders from research to practice

	 Moderator: LINDA FRIED, Columbia University

	 Panel Presentations and Discussion
XIAOYING ZHENG, Dean, APEC Health Science Academy, and  
Director, Institute of Population Research, Peking University
SOMNATH CHATTERJI, Team Lead, Surveys, Measurement, and  
Analysis Programme, World Health Organization, Switzerland
SIR GEORGE ALLEYNE, Director Emeritus, Pan American Health  
Organization
MOSA MOSHABELA, Dean and Head, School of Nursing and  
Public Health, University of KwaZulu-Natal

11:30am	 Q&A and Final Synthesis Discussion 
	
	 Closing Remarks 

	PAULIN BASINGA, Country Director of Nigeria, Bill & Melinda 
Gates Foundation
	JENNIE POPAY, Distinguished Professor of Sociology and Public 
Health, Lancaster University

12:30pm	 Adjourn	

WORKSHOP 2

Health Care and Public Health Systems for Healthy Longevity:  
A Workshop for the Global Roadmap for Healthy Longevity Initiative 

National University Health System Tower Block 
1E Kent Ridge Rd 

Singapore

February 3–4, 2020

Objectives
This 2-day public workshop will examine potential approaches and reforms 

across the entire spectrum of norms, institutions, and systems that provide health- 
and social-related services to address the multidimensional needs of older popu-
lations. Workshop participants will discuss the challenges and opportunities, as 
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well as potential solutions, that would enhance the design of health and long-term 
care systems, including clinical services, health promotion, disease prevention 
services, and social care to foster the capacity and ability of aging societies 
around the world.

Specifically, this workshop will feature invited presentations and discussions 
on topics including the following:

•	 Existing evidence on the strengths and weaknesses of the entire spec-
trum of norms, institutions, and systems providing health care, health 
promotion, and preventive services for aging populations, including 
clinical care provided in primary, secondary, and tertiary settings, self-
care, community-based services, and social care and support. These dis-
cussions will also identify the potential for innovative new approaches 
in these areas.

•	 Critical challenges and gaps in current approaches for ensuring an 
appropriately skilled and sustainable workforce, including informal 
caregivers, to address the needs of older adults.

•	 Key successes and failures of policies and programs targeting access 
to and quality of health care, health promotion, and preventive services 
across the life course that affect healthy longevity. 

•	 Health financing and policy tools to guide effective multisectoral solu-
tions and actions to reform service delivery, public health systems, and 
community capacity in ways that will have a positive impact on aging.

•	 The potential for new data approaches, health information tools, and 
innovations to transform health systems and health promotion and pre-
vention services.

•	 Effective mechanisms for stimulating meaningful collaboration among 
relevant stakeholders across sectors and disciplines.

Workshop speakers and discussants will contribute perspectives from 
government, academia, private, civil society, and nonprofit sectors from the 
local to global levels. 

Day 1 – Monday, February 3

8:30am	 Welcome remarks
	JOHN EU-LI WONG, Senior Vice President (Health Innovation & 
Translation), National University of Singapore 

https://nap.nationalacademies.org/catalog/26144?s=z1120


Global Roadmap for Healthy Longevity

Copyright National Academy of Sciences. All rights reserved.

APPENDIX D	 267

	 Opening remarks
	AMY KHOR, Senior Minister of State, Ministry of Environment and 
Water Resources & Ministry of Health

	� An overview of the Global Roadmap for Healthy Longevity 
Initiative 
	VICTOR DZAU, President, National Academy of Medicine

	 Workshop overview, goals, and framework
	JOHN BEARD, ARC Centre for Excellence in Population Ageing 
Research, University of New South Wales
SHARON INOUYE, Director, Aging Brain Center

9:10am	 Keynote Address
	FINBARR MARTIN, President, European Geriatric Medicine 
Society

	 Q&A Discussion

10:00am	 Break

SESSION 1 — A Future-Back Vision of Health Care and Public Health 
Systems to Achieve Healthy Longevity

10:15am	 Session 1 Objectives:
	 •	� Examine the possibilities of realigning systems to provide 

accessible, integrated, and personalized care across the life 
course in various contexts

	 •	� Highlight opportunities in leadership, governance, and 
collaboration to disrupt the status quo and mobilize societal 
transformations toward a healthy longevity future

	 Moderator: LINDA FRIED, Columbia University

	 Presentations:
	� Global trends of health and longevity across generations: 

Discussing the experiences of past and present generations and 
projecting the future characteristics of aging cohorts
	S. JAY OLSHANSKY, Professor, University of Illinois Chicago

	� Economics of health and aging in diverse societies and 
developmental contexts (balancing priorities to finance health 
and other actions for healthy longevity)
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	DAVID CANNING, Professor of Population Sciences, Harvard 
University

	 Community-based approaches to longer, healthy lives
	CHARLENE CHANG, Group Director (Aging Planning Office), 
Ministry of Health

11:15am	 Q&A Discussion

12:00pm	 Lunch

SESSION 2 — Maintaining the Robust Health of Aging People

1:00pm	 Session 2 Objectives:
	 •	� Assess innovative strategies and interventions that promote 

health and prevent disease in various settings, including the 
homes, workplace, and built environments, to encourage well-
being and enhance the quality of life

	 •	� Highlight salient enablers such as social cohesion, education, 
and workforce participation that promote healthy longevity 
across the life course

	 •	� Examine approaches that ensure care providers have adequate 
training and tools to deliver and monitor health-promoting and 
preventive services for aging individuals that empower them 
to live in healthy, dignified, and meaningful ways

	 •	� Understand the role and responsibilities of different 
stakeholders in investing and financing health promotion and 
prevention services at the community to national levels

	 Session Lead: MOSA MOSHABELA
	 Moderator: ALLISON SQUIRES

	 Panel Discussion
	ALEX EZEH, Dornsife Professor of Global Health, Drexel 
University
	URSULA STAUDINGER, Professor of Sociomedical Sciences, 
Columbia University
	ALANA OFFICER, Senior Health Adviser, World Health 
Organization

1:45pm	 Q&A Discussion

2:45pm	 Break
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SESSION 3 — Supporting the Individual Needs of People with Declining 
Capacity

3:00pm	 Session 3 Objectives:
	 •	� Consider contemporary challenges for quality health care 

service delivery, including enabling patient preferences, 
horizontal and vertical integration, workforce shortages, 
affordability, and accessibility 

	 •	� Highlight innovative health care models (including population 
based models) empowering transformative change from 
individual to community and system levels

	 •	� Examine quality health care approaches that recognize 
person’s autonomy and comprehensively measure health 
status and patient reported outcomes; maintain and improve 
individual capacity, and slow declines in health

	 •	� Assess and enhance the quality of health care with the 
prevention of iatrogenic complications

	 Session Lead: ISLENE ARAUJO DE CARVALHO
	 Moderator: ENG-KIONG YEOH

	 Panel Discussion:
	LEOCADIO RODRIGUEZ MAÑAS, Head, Service of Geriatrics, 
Hospital Universitario de Getafe 
	MAGGIE KEEBLE, Clinical Lead, ICOPE Worcestershire, United 
Kingdom
	EKACHAI PIENSRIWATCHARA, Director, Bureau of Health 
Promotion, Department of Health
	DAVID LINDEMAN, Director of Health, Center for Information 
Technology Research in the Interest of Society

3:45pm	 Q&A Discussion

4:45pm	 Concluding Discussions 

	 Observations and Reflections from Day 1
	PAULIN BASINGA, Country Director, Bill & Melinda Gates 
Foundation

	 Final Q&A

5:30pm	 Adjourn
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Day 2 – Tuesday, February 4

8:30am	 Welcome and Recap Day 1
SHARON INOUYE, Director, Aging Brain Center
	JOHN BEARD, ARC Centre for Excellence in Population  
Ageing Research, University of New South Wales

SESSION 4 — Expanding Personalized Care for People with Significant 
Capacity Loss

8:45am	 Session 4 Objectives:
	 •	� Explore challenges and opportunities to integrate long-term 

care and social care from the community to national levels 
	 •	� Elucidate critical transformations required to establish, 

implement, and finance integrated care, including societal 
norms and social status, skills gaps and shortages, and 
compensation 

	 •	� Emphasize the critical rights of care recipients and providers 
in maintaining and improving their health and well-being, 
autonomy, and dignity

	 •	� Identify disruptive technologies and social innovations to 
empower intergenerational solidarity and social inclusion 
throughout individual health trajectories

	 Session Lead: EDUARDO KLIEN, HelpAge International
	 Moderator: BENT GREVE, Roskilde University

	 Panel Discussion:
	FINBARR MARTIN, President, European Geriatric Medicine 
Society
	ANNE MARGRIET POT, Strategic Advisor, Care for Older  
People, Ministry of Health, Welfare and Sport
	ADELINA COMAS-HERRERA, Assistant Professorial  
Research Fellow, Care Policy and Evaluation Centre
	THUY BICH TRAN, Country Director, HelpAge International

9:30am	 Q&A Discussion

10:25am	 Break
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SESSION 5 — Translating Knowledge into Policy and Practice

10:40am	 Session 5 Objectives:
	 •	� Explore system-wide barriers and opportunities for translating 

knowledge on healthy longevity into policy and practice 
	 •	� Consider societal and economic opportunities resulting from 

healthy longevity
	 •	� Examine strategies to engage political leadership and build the 

business case to invest in research and development, that lead 
to policies and actions promoting healthy longevity 

	 •	� Highlight models of innovative collaboration, partnership, 
and coalitions across various contexts and sectors to increase 
translation of research in healthy aging into policies

	 •	� Understand approaches to genuinely engaging with older 
adults from the research process through implementation and 
evaluation to ensure sustainable and effective solutions

	 Session Lead: KENJI SHIBUYA, King’s College London
	 Moderator: JEANETTE VEGA, Red de Salud UC-Christus

	 Panel Discussion:
	ROBERT GREENWOOD, Senior Vice President of Public Affairs, 
National PACE Association
	TINA WOODS, Chief Executive Officer and Co-Founder,  
Longevity International
	KAZUMI NISHIKAWA, Director, Healthcare Industries  
Division, Ministry of Economy, Trade, and Industry
	K. SRINATH REDDY, President, Public Health Foundation

11:25am	 Q&A Discussion

12:20pm	 Lunch

PRE-SESSION 6 — Recapping Workshop Discussions

1:20pm	 Pre-Session 6 Objectives:
	 •	� Present and review highlights from the preceding workshop 

sessions and discussions
	 •	� Discuss topics, themes, and issues essential to forming a 

system for achieving healthy longevity with equity at its center 
for all people
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	 •	� Identify and discuss gaps in knowledge and perspectives 
to solidify the knowledge base of the Global Roadmap for 
Healthy Longevity initiative and report 

	 Moderator: BRIDGET KELLY
	 Session I: LINDA FRIED
	 Session II: MOSA MOSHABELA and ALLISON SQUIRES
	 Session III: ISLENE ARAUJO DE CARVALHO and EK YEOH
	 Session IV: EDUARDO KLIEN and BENT GREVE
	 Session V: KENJI SHIBUYA and JEANETTE VEGA

2:00pm	 Q&A Discussion

2:30pm	 Break

SESSION 6 — Envisioning a System of Health and Well-Being for All

2:45pm	 Session 6 Objectives:
	 •	� Use the lens of four diverse global perspectives to kick off 

a discussion of how to design ideal future systems that will 
enhance healthy longevity 

	 •	� Build on the preceding sessions to identify where ideas for a 
future vision have converged from the workshop and where 
there remain uncertainties and differences in perspectives or 
priorities

	 •	� Catalyze a discussion of how the creation of such a future 
system for healthy longevity can be driven by: 

�		  º	� synergy with global health initiatives, such as Universal 
Health Coverage, the Decade for Healthy Ageing, and the 
Sustainable Development Goals 

		  º	 �integration among knowledge, policies, and actions 
			�   opportunities for developing new approaches to research, 

policy, and practice from the local to global levels
		  º	� strategies to leverage cross-sectoral partnerships and 

evidence among various stakeholders from research to 
practice 

	 •	� Identify likely key challenges or barriers and elicit suggestions 
for priority steps to be taken in the near, medium, and long 
term

	 Session Lead and Moderator: JOHN BEARD

	 Panel Discussion:
	LUIS MIGUEL GUTIÉRREZ ROBLEDO, Director General,  
Instituto Nacional de Geriatria
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	HELEN SCHNEIDER, Professor, University of the Western Cape
	SOONMAN KWON, Professor and Former Dean, School of  
Public Health, Seoul National University
	WAI CHONG NG, Chief of Clinical Affairs, Tsao Foundation, 
Singapore

3:50pm 	 Q&A and Final Synthesis Discussion

4:40pm	 Closing Remarks
SHARON INOUYE, Director, Aging Brain Center

5:00pm	 Adjourn

WORKSHOP 3

Science and Technology for Healthy Longevity:  
A Workshop for the Global Roadmap for Healthy Longevity Initiative

Virtual – June 15 and 17, 2021

Objectives
This 2-day public workshop will explore science and technology research 

and development for enabling healthy longevity. Workshop participants will 
explore and suggest avenues for innovative and groundbreaking research and de-
velopment across basic, clinical, pharmaceutical, social and behavioral sciences, 
bioengineering, information technology, and assistive technologies. Approaches 
to expanding research funding and incentivizing research in the area will also be 
examined. Discussions may include

•	 mechanisms of aging and regeneration, tissue destruction and repair, 
and cellular death and survival with a focus on corrective interventions 
using both conventional means with small molecules and antibodies and 
emerging therapeutic modalities using cells, genes, nucleic acids, and 
designer proteins;

•	 advances in information technologies including the development of large 
databases, machine learning, and artificial intelligence tools that will 
inform approaches to therapeutic interventions but also to enhancing 
quality of life;

•	 emerging engineering technologies based on software and mechanical 
design that hold promise for monitoring the health and activity of the 
elderly as well as enhancing their mobility and functionality to help 
them continue to live productive lives; and
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•	 implications for investment in research and development, regulation, 
commercialization, and scalability, including issues pertaining to ethics 
and equality.

Workshop speakers and discussants will be drawn from government, aca-
demia, private, civil society, and nonprofit sectors from the local to global levels. 
Proceedings of the workshop discussions will be prepared by a designated rap-
porteur in accordance with institutional guidelines as part of a three workshop 
series on healthy longevity.

Day 1 – Tuesday, June 15

5:00pm	 Welcome Remarks
	VICTOR DZAU, President, National Academy of Medicine

	 Workshop Overview, Goals, and Framework
	ANN AERTS, Co-Chair of the Workshop, Head of Novartis 
Foundation
	TACHI YAMADA, Co-Chair of the Workshop, Venture Partner, 
Frazier Healthcare Partners

SESSION 1 — Transformative Advances in Biological Sciences for Healthy 
Longevity

5:10pm	 Session 1 Objectives:
	 •	� Explore critical biological mechanisms of aging and their 

implications for predicting, preventing, diagnosing, and 
treating disease across diverse populations

	 •	� Consider emerging scientific advances enabling a healthy 
longevity future for individuals and societies

	 •	� Discuss knowledge gaps needing research which will create 
opportunities for advancing science in the longevity field

	
	 Plenary Keynote

ERIC VERDIN, The Buck Institute

5:30pm	 Expert Discussion
	 Moderator: TACHI YAMADA
	
6:50pm	 Conclusion

7:00pm	 Break
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SESSION 2 — Transformative Advances in Technologies for Aging Societies

7:15pm	 Session 2 Objectives:
	 •	� Describe existing technology and engineering innovations 

enabling people to function within their physical and social 
environments

	 •	� Explore the potential of emerging technology and engineering 
developments to promote better health and well-being across 
the life course

	 •	� Highlight critical gaps in technology and engineering research 
and development, focusing on cocreated and problem-driven 
solutions

	 Plenary Keynote
	Speaker: JOE COUGHLIN, Massachusetts Institute of Technology, 
AgeLab

	
7:35pm	 Expert Discussion 
	 Moderator: MEHMOOD KHAN, Life BioSciences, Inc.

8:55pm	 Conclusion

Day 2 – Thursday, June 17 

9:00am	 Welcome and Recap of Day 1
	TACHI YAMADA, Venture Partner, Frazier Healthcare Partners

SESSION 3 — Implementing Advances in Science and Technology to 
Enable Healthy Longevity

9:05am	 Session 3 Objectives:
	 •	� Identify successful deployment and scaling of science and 

technology in building accessible, equitable, and health-
promoting living environments

	 •	� Discuss strategies to finance and build infrastructure while 
ensuring public participation in building science- and 
technology-enabled societies 

	 •	� Further discuss actions to reform research and development 
ecosystems to break down silos and encourage holistic 
systems approaches

	 •	� Consider the ethical, equity, and accessibility implications of 
science and technology, including strategies to prevent and 
mitigate negative outcomes such as the digital divide
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	 Plenary Keynote 
MICHELE GRIMM, Professor, Department of Mechanical  
Engineering, Michigan State University

9:25am	 Expert Discussion 
	 Moderator: ANN AERTS, Novartis Foundation

10:45am	 Conclusion

11:00am	 Break

Session 4 — Opportunities and Gaps in Science and Technology

11:15am	 Welcome and Overview
	 Moderator: TACHI YAMADA, Frazier Capital Partners 
	
11:20am	 Visionary Statements on Opportunities and Gaps

	TOM CHEUNG, Professor, Division of Life Science, Hong Kong 
University of Science and Technology

		
11:30am	� ELENA BONFIGLIOLI, Managing Director Health and Life 

Sciences, Microsoft

11:40am	� SELINA SEAH, Director, Centre for Healthcare Assistive and 
Robotics Technology

	
11:50am	 Expert Discussion 
	 Moderators: ANN AERTS and TACHI YAMADA 

12:50pm	 Conclusion and Final Remarks
	 ANN AERTS

1:00pm	 Adjourn
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Commissioner and Staff Biographies

LINDA P. FRIED (Co-Chair) is the dean of Columbia University’s Mailman 
School of Public Health and a leader in the fields of epidemiology and geriatric 
medicine. Since 2006, she has served as a member of the Aging Society Network, 
an international MacArthur Foundation think tank whose purpose is to create a 
roadmap to a successful society of longer lives. She has proposed the concept of 
a Third Demographic Dividend that enables society and individuals of all ages to 
experience the benefits of now longer lives, based on innovation in design of so-
ciety’s environments and roles for older adults. She has served as the principal in-
vestigator (PI) for major longitudinal cohort studies, including the Cardiovascular 
Health Study (1989–2008; National Heart, Lung, and Blood Institute [NHLBI]) 
and the Women’s Health and Aging Studies I (1990–2008; National Institute on 
Aging [NIA]) and II (1993–2008; NIA). She received the National Institutes 
of Health (NIH) MERIT Award to determine the pathophysiology of frailty 
(1998–2008; NIA) and served as the director of the Johns Hopkins Functional 
Status Laboratory (1987–1995). She has also served as the PI of NIH-funded 
randomized controlled trials, including the Goals for Eating and Moving trial of 
gingko biloba (NHLBI). She is the codesigner of AARP’s Experience Corps and 
coled the initial national and Baltimore-based implementation and evaluation. At 
Johns Hopkins, she served as the director of the Center on Aging and Health, the 
director of the Division of Geriatric Medicine, and the director of the Training 
Program in the Epidemiology and Biostatistics of Aging. She was also founding 
PI of the Johns Hopkins Older Americans Independence Center (Pepper Center; 
NIA) and co-PI of the NIA-funded Demography of Aging Center. She chaired 
the Johns Hopkins University President’s Task Force on the Status of Women in 
Academic Medicine.
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JOHN EU-LI WONG (Co-Chair) is the Isabel Chan Professor in Medical 
Sciences and the senior vice president of health innovation and translation at 
the National University of Singapore. A medical oncologist-hematologist, he 
is actively involved in the development of biomedical sciences as a key pillar 
of Singapore’s economy and in the development of Singapore’s first academic 
health system linking the National University Hospital and its medical, public 
health, dental, and nursing schools under one unified governance. He represents 
Singapore in the M8 Alliance of Academic Health Centers and the Association of 
Academic Health Centers International. He is a member of the World Economic 
Forum Global Agenda Council on Personalized and Precision Medicine, the Na-
ture Index Panel of Senior Medical Advisors, the international editorial board of 
the American Journal of Medicine, and the editorial board of the Journal of the 
American Medical Association. He cofounded the Cancer Therapeutics Research 
Group, a multinational consortium of nine academic institutions, and has served 
as a member of the International Education Council for Molecular Targeted Ther-
apy for Cancer, the American Society of Clinical Oncology International Affairs 
Committee, and the International Oncology Foundation Advisory Board. His 
research interests are in the development of new drugs, new treatment strategies, 
and the differences between Asian and Caucasian cancers. He received the degree 
of doctor philosophiae honoris causa from the Hebrew University of Jerusalem 
in 2019, the Public Administration Medal (Gold) from Singapore National Day 
Awards in 2016, and Singapore’s President’s Science & Technology Medal in 
2014, among many other awards. He is a fellow of the Academy of Medicine 
Singapore, the Royal College of Physicians in Edinburgh and London, and the 
American College of Physicians. He was elected as an international member of 
the U.S. National Academy of Medicine in 2019.

ISABELLA ABODERIN is a professor of gerontology and the Perivoli Chair 
in Africa Research and Partnerships at the University of Bristol. Previously, she 
was an associate professor in gerontology at the University of Southampton. 
She joined the Centre for Research on Ageing in October 2013 and concurrently 
held a position as a senior research scientist at the African Population and Health 
Research Center in Nairobi, Kenya, where she led a program on aging and de-
velopment in sub-Saharan Africa. From 2007 to 2013, she worked at the Oxford 
Institute of Population Ageing as a senior research fellow and between 2004 
and 2007 as a research fellow. Prior to joining the Oxford Institute, she worked 
as a technical officer in the World Health Organization Unit on Ageing and the 
Lifecourse and as a research associate at the International Institute on Health and 
Ageing at the University of Bristol. Her professional roles include serving as the 
Africa regional chair of the International Association of Gerontology and Geri-
atrics, the technical adviser for the Global Commission on Ageing in Developing 
Countries, and a member of the World Economic Forum Global Agenda Council 
on Ageing. She completed a Ph.D. in social policy studies at the University of 
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Bristol, an M.Sc. in health promotion sciences at the London School of Hygiene 
& Tropical Medicine, and a B.Sc. in cellular and molecular pathology at the 
University of Bristol. 

ANN AERTS is the head of the Novartis Foundation, an organization committed 
to transforming the health of low-income populations, working with partners 
on in-country programs and research to identify the health care solutions that 
work best, supporting partners in scaling up proven solutions, and using the new 
evidence to inform national and global health policy. She has led initiatives to 
improve cardiovascular health in urban populations, co-chaired a Broadband 
Commission working group that developed recommendations for using digital 
health to tackle noncommunicable diseases and achieve universal health cover-
age, and led a leprosy prevention program that influenced World Health Organi-
zation guidelines. Her career has focused on patient-centered care, spanning the 
international humanitarian sector, nonprofits, and the pharmaceutical industry. 
She was previously the franchise medical director for critical care at Novartis 
Pharma in Basel and the therapeutic area head of cardiovascular and metabolism 
for Novartis Pharma in Belgium. Prior to joining Novartis, she served as the 
director of the Lung and Tuberculosis Association in Belgium, the head of the 
Health Services Department of the International Committee of the Red Cross 
(ICRC) in Geneva, and the health coordinator for ICRC in several countries. In 
2014, PharmaVOICE nominated her as one of the 100 Most Inspiring People in 
the life science industry. She has authored numerous publications and is a mem-
ber of the Broadband Commission, the Governing Council of the United Nations 
Technology Bank for Least Developed Countries, and the International Advisory 
Board of the Commonwealth Centre for Digital Health. She holds a degree in 
medicine and a master’s in public health from the University of Leuven, Bel-
gium, and a degree in tropical medicine from the Institute of Tropical Medicine 
in Antwerp, Belgium.

JOHN BEARD works globally with academia, policy makers, and the private 
sector to reimagine the second half of life. He is a professor with the University of 
New South Wales, the chief advisor for the European Institute of Innovation and 
Technology Health consortium, and a visiting professor at Toulouse and Peking 
universities. He also has a number of private-sector appointments. From 2009 to 
2019, he was the director of aging and life course with the World Health Orga-
nization (WHO) in Geneva, serving as the editor and the author for the World 
Report on Ageing and Health, which formed the basis for the 2016 Global Strat-
egy and Action Plan on Ageing and Health that provides a political mandate for 
global action. In 2012, he established the WHO Global Network of Age-friendly 
Cities and Communities, which now comprises more than 1,000 cities and coun-
tries covering more than 250 million people. Other projects developed by his 
team include the Integrated Care for Older People program, a global campaign 
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to combat ageism and reframe the way we think about aging and older age, and 
to work with research partners to identify and fill the many knowledge gaps in 
the field of aging. He was the coeditor of the 2014 Lancet series on aging. Prior 
to joining WHO, he held a range of senior public health and academic roles in 
Australia and the United States. He remains actively involved in several large 
international research projects on healthy aging.

LISA BERKMAN is the director of the Harvard Center for Population and 
Development Studies (HCPDS) and the Thomas D. Cabot Professor of Public 
Policy, Epidemiology, and Global Health and Population at the Harvard T.H. 
Chan School of Public Health. She is an internationally recognized social ep-
idemiologist whose work focuses extensively on social and policy influences 
on health outcomes. Her research orients toward understanding inequalities 
in health related to socioeconomic status; different racial and ethnic groups; 
and social networks, support, and isolation. She is the principal investigator 
of Health and Aging in Africa: A Longitudinal Study of an INDEPTH Com-
munity in South Africa (HAALSI), a program funded by the National Institute 
on Aging. HAALSI aims to study the drivers and consequences of HIV and 
noncommunicable diseases in an aging population in Agincourt, South Africa. 
Prior to becoming the director of HCPDS, she was the chair of the Department 
of Society, Human Development and Health at the Harvard T.H. Chan School 
of Public Health (1995–2008) and the head of the Division of Chronic Disease 
Epidemiology at Yale University. 

LAURA L. CARSTENSEN is a professor of psychology at Stanford University, 
where she is also the Fairleigh S. Dickinson Jr. Professor in Public Policy and the 
founding director of the Stanford Center on Longevity. For more than 25 years, 
her research has been supported by the National Institute on Aging (NIA), and she 
has been honored with two MERIT awards. Her most recent empirical research 
focuses on ways in which motivational changes influence cognitive processing. 
She is a fellow of the Association for Psychological Science, the American Psy-
chological Association, and the Gerontological Society of America. She was a 
member of the MacArthur Foundation’s Research Network on an Aging Society 
and served on NIA’s National Advisory Council on Aging. She has received 
numerous awards, including the Kleemeier Award, the Richard Kalish Award 
for Innovative Research, the Distinguished Mentorship Award from the Geron-
tological Society of America, and the Master Mentor Award from the American 
Psychological Association. She was selected as a Guggenheim fellow in 2003 and 
was inducted into the U.S. National Academy of Medicine in 2016. In 2011, she 
authored A Long Bright Future: Happiness, Health, and Financial Security in an 
Age of Increased Longevity. She received a B.S. from the University of Rochester 
and a Ph.D. in clinical psychology from West Virginia University. She holds an 
honorary doctorate from the Katholieke Universiteit Leuven, Belgium.
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MICHELE J. GRIMM is the Wielenga Creative Engineering Endowed Profes-
sor of Mechanical Engineering at Michigan State University. She is a fellow of 
the American Society of Mechanical Engineers, the Biomedical Engineering So-
ciety, and the American Institute of Medical and Biological Engineering. For the 
past 25 years, a significant portion of her research has involved injury biomechan-
ics, from characterizing important tissue properties to developing appropriate 
models for the assessment of injury mechanisms. She recently finished a 3-year 
rotation as a program director at the National Science Foundation, overseeing the 
Biomechanics and Mechanobiology, Engineering of Biomedical Systems, and 
Disability & Rehabilitation Engineering programs. During this time, she served 
as a co-chair of the White House’s Office of Science and Technology Policy Task 
Force on Research and Development for Technology to Support Aging Adults. 
She completed a B.S. in biomedical engineering and engineering mechanics at 
Johns Hopkins University and a Ph.D. in bioengineering at the University of 
Pennsylvania.

PAUL H. IRVING is a senior fellow at the Milken Institute, previously serving 
as its president and the founding co-chair of its Center for the Future of Aging. 
He is also a distinguished scholar-in-residence at the University of Southern 
California (USC) Davis School of Gerontology. He served as an advanced lead-
ership fellow at Harvard University, and as the chair and chief executive officer of 
Manatt, Phelps & Phillips, LLP, a national law and consulting firm. He is the chair 
emeritus and a member of the board of Encore.org, and a member of Stanford 
University’s Distinguished Careers Institute Global Advisory Council, the USC 
Davis School Board of Councilors, and the WorkingNation Advisory Board. He 
is the director and chair of the Nomination and Corporate Governance Committee 
of East West Bancorp, Inc., and a member of the International Strategic Commit-
tee of the Quadrivio Group Silver Economy Fund. He served on the Bipartisan 
Policy Center Senior Health and Housing Task Force and was a participant in 
the 2015 White House Conference on Aging. He authored The Upside of Aging: 
How Long Life Is Changing the World of Health, Work, Innovation, Policy, and 
Purpose; he is also a Wall Street Journal expert panelist and a contributor to the 
Harvard Business Review, PBS’s NextAvenue, and Forbes. He speaks and writes 
about health, productivity, and purpose for older adults; investment and innova-
tion in the longevity economy; the future of retirement; and the changing culture 
of aging in America and the world. He has been recognized as an Influencer by 
NextAvenue and received the Janet L. Witkin Humanitarian Award by Affordable 
Living for the Aging, the Life Journey Inspiration Award by Stanford’s Distin-
guished Careers Institute, and the Board of Governors Award by Loyola Law 
School, Los Angeles. 

MEHMOOD KHAN is the Chief Executive Officer, Hevolution Foundation. 
He is a sustainability expert and a seasoned leader in research and development 
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(R&D) for food, pharmaceuticals, and agriculture. He served as the chief execu-
tive officer of Life Biosciences, which raised more than USD75 million to pursue 
the eight pathways of age-related decline. Prior to this appointment, he was the 
vice chairman and chief scientific officer at PepsiCo, where he oversaw Pepsi’s 
Performance with Purpose sustainability initiatives, inspired by the fundamental 
belief that business success is inextricably linked to sustainability; he also served 
as the chair of Pepsi’s Sustainability Council. In his role leading PepsiCo’s R&D 
efforts, he developed novel technologies in food and beverage products, nutrition, 
manufacturing, packaging, and distribution. Previously, he led Takeda Pharma-
ceuticals Company’s worldwide R&D efforts as the president of the Takeda 
Global Research & Development Center. Before moving into industry, he had 
an extensive medical career as a recognized expert in diabetes, endocrinology, 
metabolism, and nutrition, having served as a faculty member at the Mayo Clinic 
and the Mayo Medical School, and as the director of the Diabetes, Endocrine, and 
Nutritional Trials Unit in Mayo’s endocrinology division.

JEANETTE VEGA MORALES is the minister of Social Development and 
Family in Chile. Previously, she served as the chief medical and innovation offi-
cer at Red de Salud UC-Christus, the main private health care provider in Chile. 
With more than 20 years of experience in international health, her areas of exper-
tise include social determinants of health, health equity, and health systems. She 
is the former director of FONASA, the national Chilean public health insurance 
agency (2014–2018), and the former vice minister of health (2008–2010). She 
has also served as the managing director of health at The Rockefeller Foundation 
(2011–2014). Previously she was a director at the World Health Organization, 
where she led the equity in health agenda and the Commission on Social Deter-
minants of Health, established in March 2005 to support countries and global 
health partners in addressing the social factors leading to ill health and health 
inequities. She is a member of many international commissions and boards, and 
has served as the chair of the Strategic Advisory Board of the Alliance for Health 
Policy and Systems Research and as a board member of the Harvard Ministerial 
Leadership Program. She is a regular speaker, chair, and moderator at global 
health meetings, and has helped organize major international conferences. She 
has published extensively in peer-reviewed journals, including The Lancet and 
the Bulletin of the World Health Organization. She also led the Lancet series on 
universal health coverage in Latin America.

MOSA MOSHABELA is currently an associate professor and the dean in the 
School of Nursing and Public Health, University of KwaZulu-Natal, South Af-
rica. A qualified physician in family medicine and primary health care, he works 
as a chief medical specialist in rural health medicine, and as a public health 
scientist in health services, systems, and policy, with the aim of improving ac-
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cess, quality, and equity in health care. His current research on implementation 
science and people-centered approaches seeks to design, implement, and evaluate 
complex interventions in public health care services and programs in ways ap-
propriate for resource-poor settings in sub-Saharan Africa. He is adjunct faculty 
and a Wellcome Trust research fellow at the Africa Health Research Institute in 
South Africa. He collaborates with the London School of Hygiene & Tropical 
Medicine and conducts research in several countries in sub-Saharan Africa. His 
current research is funded by the National Research Foundation in South Africa, 
the Medical Research Council and the Wellcome Trust in the United Kingdom, 
and the National Institutes of Health in the United States. He was a member 
of the Lancet Commission on Synergies between Health Promotion, Universal 
Health Coverage and Global Health Security (2018–2020); a member of the U.S. 
National Academies of Sciences, Engineering, and Medicine’s Committee on Hu-
man Resources for Health in Rwanda (2018–2020); and the national chairperson 
of the Rural Doctors Association of South Africa (2016–2019). Previously, he 
was the regional health systems advisor for the Millennium Villages in West and 
Central Africa, based at the MDG Centre in Mali/Senegal, and worked with the 
Earth Institute at Columbia University in the United States. He also served as the 
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