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as practices in health and medicine move from hospitals and doctors’ 

offices to more diverse areas of our lives, the meaning of health is also 

shifting. purely pathological definitions of health are giving way to more 

elusive, personal concepts of well-being. this shift is opening up an 

expanded landscape where health interventions are not solely 

focused on mitigating risk but are also aimed at building our 

capacities for health, happiness, and satisfaction. our evolving 

relationship with stress is an example of the shifting nature of 

health risks and capacities. reducing stress improves emotional 

well-being and in the process, reduces blood pressure and risks 

for other diseases, making improved psychological well-being a 

means of improving long-term physical health. from the foods 

we eat to the neighborhoods we live in, we’re increasingly 

structuring our lives around building capacities to improve 

health and well-being.

these broader concepts of well-being are emerging at the same time that 
advances in the life sciences are extending our abilities to treat illness and 
manage disease—not only in our bodies, but also in our social and physical 
environments. as the global population ages and more of us have to deal 
with chronic illness and obesity, we will need to consider how our evolving  
notions of well-being fit within the contradictory context of increased disease.

this year, the institute for the future’s Health Horizons program set out to 
systematically explore a future in which health interventions focus on creating new 
capacities. in the Future of Science, Technology, and Well-Being forecast map 
(sr-1309), we highlight a series of convergences in science and technology that can 
improve people’s capacities for well-being. this series of forecast perspectives offers a 
deeper look at resources that can help us produce well-being. they offer a systematic 
framework for understanding how to create interventions based on our capacities for 
preventing illness, managing disease, and creating happiness and well-being.

the future of science, technology, and well-being
This series of forecast perspectives is part of Health Horizon’s year-long exploration of the Future of Science, Technology, and Well-
Being. Developed as part of Health Horizons’ research deliverables, they provide insight into how advances in science and technology 
enable new efforts at well-being. After you’ve surveyed the response landscape, you can begin to assess the impact of these 
developments on your work. From there, you can plan actions that take these long-term possibilities into account. 

Below are descriptions of this year’s research deliverables along with guidance for using them to inform your strategic responses over 
the coming decade. 

2020 Forecast Map: The Future of Science, Technology, and Well-Being

this ten-year forecast map explores the exciting convergences shaping our responses to 
health challenges that open new scales of innovative action. Use this map to gain foresight into 
some of the possible convergences of advances in science and technology.

Forecast Perspectives: Building Capacities for Well-Being

this overview and series of four perspectives offers detailed forecasts on how we can increase 
our capacities for health and well-being. the series includes:

Making Sense of Sensors offers a comprehensive look at how measurement tools will enable 
us to continuously measure and understand health in our bodies, networks, and environments.

High-Resolution Diversity explores how advances in neuroscience and genetics will help 
us better understand meaningful diversity among people in order to improve health and  
well-being.

Tinkering Toward Innovation argues that the practice of tinkering will lead to iterative im-
provements that drive a new wave of social innovation in health.

Embedded Health examines new ways to curate and filter information in order to provide 
contextual cues to shape health choices.

as you consider these forecast perspectives, think about how you can develop your own re-
sponses aimed at building capacities for well-being.

Artifacts from the Future

a series of artifacts from the future depict how new products, services, and innovations will 
improve well-being for individuals, networks, and environments. Designed to provoke new 
thinking and make forecasts more tangible, use these artifacts to consider how innovative 
responses might fit into different contexts. 

Response Innovation Deck

a set of cards that provides the building blocks of our forecasts, this deck explains many of the 
emerging science and technologies that can guide your actions. it also includes cards to help 
you consider how to develop more resilient and sustainable solutions. Designed to work in tan-
dem with Health Horizons’ Strategic Action Toolkit, this innovation deck can be used to identify 
new possibilities or to focus long-term strategic planning efforts.

about the …

HEAlTH HoRIzonS PRogRAM

We offer clients a deep understanding of the global health economy in the next three to ten years. the core of our work is identifying trends 
and discontinuities that will reshape health and health care systems, technology and the workplace, and human identity.

for more information about iftf’s Health Horizons program contact Dawn Alva at (650) 233-9585 or dalva@iftf.org.
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being

transforming our bodies and lifestyles 

the statistics are startling—a billion people across the world are overweight, 700 million people 

worldwide will be over the age of 65 in 2020, and an estimated 130 million americans suffer from 

chronic illnesses. We’ve transformed our bodies and changed our lifestyles in ways that discourage 

well-being; we move less and sit more, we cook less and eat more prepared foods, we spend more 

time indoors, and we are under more stress. 

in the face of these troubling trends, our approaches to health and well-being have yet to evolve. We continue to rely on 

a health care system that’s designed to treat episodic health problems even though our health needs and goals have 

grown well beyond occasional treatments to alleviate suffering. While this expansion signals a variety of new responses 

to improving health it also poses new dilemmas and challenges. the boundary between a new capacity and a physical 

or mental advantage over others is not always distinct. the landscape of our possible responses to this challenge has 

expanded (see figure below). for most of us, health goals extend beyond the absence of disease to involve creating and 

building well-being. and the practices, strategies, and interventions that focus on building our capacity for well-being may 

be quite different than those that focus only on treating illness. 

Well-being response Landscape 
mapping actions in the global health and well-being economy

capacity | Your responses that 
enable individuals, organizations, or 
communities to become healthier and 
happier, as well as better prepared for 
the potential impact of illness.

long-term | Long-term health 
stems from carefully planned 
efforts as well as unintended 
consequences accumulating over 
time.

illness | Your responses directed at 
illness can range from the sudden need 
to respond to a health emergency to 
the ongoing process of navigating and 
managing chronic illness.

well-being | Greater satisfaction and 
happiness: improved psychological 
and social, as well as physical health.

immediate | ranging from triggering a 
burst of joy to treating an acute medical 
emergency, immediate responses grab 
our attention.

source: iftf
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As practices in health and medicine move from hospitals and doctors’ 

offices to more diverse areas of our lives, the meaning of health is also 

shifting. Purely pathological definitions of health are giving way to more 

elusive, personal concepts of well-being. This shift is opening up an 

expanded landscape where health interventions are not solely 

focused on mitigating risk but are also aimed at building our 

capacities for health, happiness, and satisfaction. Our evolving 

relationship with stress is an example of the shifting nature of 

health risks and capacities. Reducing stress improves emotional 

well-being and in the process, reduces blood pressure and risks 

for other diseases, making improved psychological well-being a 

means of improving long-term physical health. From the foods 

we eat to the neighborhoods we live in, we’re increasingly 

structuring our lives around building capacities to improve 

health and well-being.

These broader concepts of well-being are emerging at the same time that 

advances in the life sciences are extending our abilities to treat illness and 

manage disease—not only in our bodies, but also in our social and physical 

environments. As the global population ages and more of us have to deal 

with chronic illness and obesity, we will need to consider how our evolving  

notions of well-being fit within the contradictory context of increased disease.

This year, the Institute for the Future’s Health Horizons Program set out to 

systematically explore a future in which health interventions focus on creating new 

capacities. In the Future of Science, Technology, and Well-Being forecast map 

(SR-1309), we highlight a series of convergences in science and technology that can 

improve people’s capacities for well-being. This series of forecast perspectives offers a 

deeper look at resources that can help us produce well-being. They offer a systematic 

framework for understanding how to create interventions based on our capacities for 

preventing illness, managing disease, and creating happiness and well-being.

OVERVIEW

RESOURCE:  INFORMATION
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embedded health

The past decade gave rise to a variety of products and services aimed at improving our health by giving us more 

information for making decisions and avoiding health risks, ranging from expanded food labeling to consumer-driven 

health care. In the coming decade, efforts will take a different approach: using real-time filtering tools and feedback to 

curate information, choices, and options for advancing health and well-being. Some of the more innovative solutions 

will involve individuals and groups creating their own custom filters, and embedding feedback mechanisms and rules 

into personal devices, local environments, and even their own bodies to encourage themselves to stick with their 

long-term health goals by reshaping the context of their daily lives. 

In many ways, we already engage in health practices, such as checking weight daily, that put some aspect of health 

into the context of our daily lives. In the years to come, techniques for consciously shaping the context around 

us to improve long-term health will become more effective, personalized, and persuasive.

As tools for self-monitoring health information data become more widespread and main-

stream through mobile phones, wearable patches, and other devices, the information we 

have about ourselves has the potential to become more valuable but also more challeng-

ing to navigate. Using this behavioral and biochemical data to shape how we design the 

physical world will transform this confusing stream of data into meaningful feedback that 

can improve health choices. 

There’s more to managing health than individual efforts to monitor one’s biochemistry; 

there are also collective actions by government bodies, corporations, or citizen  

organizations—actions that include ad hoc and formal agreements to create restric-

tions or shape environments for improved health. For years, homeowners associations 

in the American suburbs have actively worked to preserve the visual environment by 

placing restrictions on landscaping and construction. Now local collectives are shift-

ing their focus to health. Both New York and Los Angeles are implementing municipal 

restrictions on food. The next decade will see widespread efforts to use local govern-

ments to embed local health values into communities. Not only will the values governing 

collective agreements continue to move toward well-being, but these types of agreements will 

expand to other locations and domains as local populations work to regulate food available for 

purchase, air quality, and a variety of other health factors.

Taken together, these individual and collective efforts signal a broader effort to reshape the 

environment with tools that include traditional urban planning and cutting-edge technologies. 

Although these efforts will continue to focus on the effect of chemicals on health and well-being, 

they will also introduce a new area of concern for environmental health—the decision-making 

environment—that considers how the design of physical environments indirectly influences our 

health decisions. This shift will accelerate efforts to transform homes and communities into 

environments that, like aging-in-place communities, actively promote health and well-being.

—Bradley Kreit
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tinkering toward innovation

Sources of innovation are expanding. Increasingly, innovations are emerging from the worldwide practice of tinkering—

experimenting, testing, probing, and making incremental improvements to existing tools and processes. Tinkerers range 

from the highly motivated patient seeking to improve his or her health, to the entrepreneur trying to come up with 

the next successful health or wellness product or service. While the tendency is to look at this practice as isolated 

individuals pursuing personal interests, these efforts collectively represent a new source of innovation from the 

bottom-up. The capacity of organizations to evaluate and integrate the global practice of tinkering will be critical for 

strengthening the innovation pipeline and improving both individual and collective health and well-being. 

From testing the definitions and accepted measurements of health and well-being, to targeting and treating networks 

of people with similar health affinities, to experimenting with new ways to deliver care, tinkering is creating new 

ways of treating illness and building health capacities in our bodies, networks and the environment.

Most of us unknowingly tinker with our health. We all have idiosyncrasies when dealing 

with the onset of a cold or coping with mental health conditions, we try out different diets, 

seek advice from doctors as well as friends, and make small adjustments to our lifestyles. 

Over the next ten years, we will complement existing tools with an expanding landscape 

of offerings that will provide a rich context with which to tinker and uncover practices 

best suited to our health needs. Advances in mobile abundant computing, bioinformat-

ics, and other sciences and technologies will augment our capacity to experiment on, 

repair or improve our bodies. These small-scale experiments will lead to new recom-

mendations, therapies, and trusted information sources. 

Our social surroundings are important determinants of our health. Recent discoveries 

have shown that the community of people around us has greater impact on our health 

than previously imagined. Not only do we rely on social communities for emotional 

encouragement and support in achieving our health goals, our social networks are also 

critical influencers of health behaviors and attitudes. For instance, researchers Nicholas Christakis 

and James Fowler illustrated that individual behaviors can spread through a social network in their 

book, Connected. As we increase our understanding of specific levers in a social environment that 

influence our health status, it will enable more social interventions. Imagine providers shifting from 

treating individuals to treating groups of people connected in a network.

Sensors and sensor mapping, abundant mobile computing resources, and augmented reality 

technologies are enabling more of us to tinker with both our physical and built surroundings. 

As access to these new technologies grows, we’ll see new forms of visualization; bottom-up 

community asset maps, maps of emotional states such as stress and anxiety, and new ways to 

visualize the location and distribution of a community’s risks and health resources. The information 

unveiled by the new mobile tools and sensor technologies will continue to improve our ability to 

tinker with our environments in an effort to make them more visible, safer, and healthier.

—Rachel Maguire
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making sense of sensors

Sensors and sensor networks are not new. They already play a role in our health and well-being, present in everything 

from digital thermometers to car braking systems. But over the next ten years, sensors will become smaller and more 

pervasive, allowing for more continuous monitoring of our bodies and the world we live in. Sensors will provide, in far 

more detail than is currently possible, new understandings of factors affecting our well-being and the choices we 

make. They will even offer a view of our health at a cellular level. The impact of emerging sensor technology will be 

significant, making the invisible visible and creating opportunities to improve our health earlier than has ever been 

possible before.

The ability of sensor and sensor networks to monitor and collect data at the scales of bodies, networks, and 

environments will offer a more complete picture of our health at any given moment. The addition of analytical 

tools that can process this new wealth of data will reveal patterns and allow us to take actions to increase our 

capacities for well-being at the appropriate scale.

Medical care in the next decade will see the emergence of body area networks, collections 

of small wireless skin-patch sensors that can monitor multiple vital signs. The ability to 

transmit and access this data via local terminals and mobile phones will change how 

in-hospital and remote medicine are practiced. Technologies like BioMEMS, tiny devices 

the size of transistors on computer chips, and nanosensors will be embedded in organs 

or travel through blood vessels to monitor biomarker levels. By transmitting data to 

external devices, these tiny sensors will enable earlier diagnosis and treatment of 

disease in addition to closely tracking daily health measures. 

Research shows that behaviors and characteristics such as happiness and obesity 

spread through social networks. Sensors will play an integral role in determining 

the health of a network by providing a steady stream of data about the health of the 

individuals within it. The aggregation and analysis of this data will paint a picture of a 

network’s overall health, and advances in visualization tools will make this data easy 

to understand and act on. Already, sensor-based fitness tracking devices and smart 

phone applications, encourage users to tap into their social networks for motivation and 

support. Someday, your network will be able to communicate with your environment to promote 

healthy choices, or will text you with an alert to avoid individuals who have been exposed to a 

disease.

The ability to measure air pollution with lightweight, hand-held devices and cell phones, and to 

share this data through distributed sensor networks, is already leading to a rise in crowdsourced 

environmental research. Over the next decade, these mobile devices will allow us to collect real-

time data about a variety of pollutants and help us address environmental concerns, as we go 

about our daily lives. The pooling of this location-tagged data will provide invaluable information 

about our physical environment. 

Fixed sensors will also play a role: sensors installed in “smart” homes will track patterns of be-

havior, detecting falls and generating reminders to take our medication, while sensors embedded 

in packaging will allow the tracking of food across the globe. These collective efforts will generate 

insights that can help us live healthier lives
—Alexandra Carmichael and Vivian Distler
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high-resolution diversity

Our understanding of differences between human beings is evolving. Over the next decade, advances in technology 

will help us perceive our differences and similarities at the level of cells, molecules, genes, and brain patterns. This 

high-resolution diversity will reveal meaningful variations of risks and capacities. Some variations will point to health 

patterns too subtle for us to fully grasp. Others will have less of an impact on our health but will influence the identity 

with which we navigate our self-care, social networks, and environment. The evolving lines of difference will provide 

fresh ammunition for old battles for equality, introduce new norms arising from new ways of measuring ourselves, and 

create new capacities for personalizing health interventions.

Over the next decade, the greatest advances in understanding diversity will come not from creating new categories, 

but from seeing the ways that human diversity is fluid and evolving. We’ll see the plasticity of human diversity 

and identity play out in new areas of intervention—on the scale of bodies, networks, and environments. 

Emerging brain-imaging technologies are uncovering differences in human thought 

patterns, cognitive functions, and mental aptitudes. We’re just beginning to learn how 

plastic and diverse human minds can be. Genes, once seen as independent code that 

program our bodies, are now understood in the larger context of our personal experience 

and our interactions with the environment. We’re also discovering that our capacities 

change dramatically over the course of a lifespan, and even just a day. 

Our social networks—families, friends, coworkers, and others—have always defined 

and reinforced our identities. Over the next ten years we will be able to visualize these 

relationships in high resolution, revealing waves of subtle influences that we have on 

each other’s health decisions. Seen in high resolution, “populations” take on new 

meaning. We’ll see the contagious effect of not only behavior like obesity and smoking, 

but also of health practices such as alternative treatments and unique interpretations 

of medical compliance. This interconnectivity will define us as much as, if not more 

than, traditional categories such as race, ethnicity, and gender.

Diversity has always been produced and defined by place, from geographic latitudes to  

neighborhood histories. Now technology is refining our ability to see the differences environment 

inscribes on our bodies. Advances in sensors and analytics enable us to see the effects of de-

grading air, water, and soil quality at finer resolution, from the residents of countries, counties, and 

zip codes to the inhabitants of individual buildings and passers-by on a street. We’re learning how 

our environments can affect our brains and genomes during childhood and throughout our lives.

—Jake Dunagan and Miriam Lueck Avery
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as practices in health and medicine move from hospitals and doctors’ 

offices to more diverse areas of our lives, the meaning of health is also 

shifting. purely pathological definitions of health are giving way to more 

elusive, personal concepts of well-being. this shift is opening up an 

expanded landscape where health interventions are not solely 

focused on mitigating risk but are also aimed at building our 

capacities for health, happiness, and satisfaction. our evolving 

relationship with stress is an example of the shifting nature of 

health risks and capacities. reducing stress improves emotional 

well-being and in the process, reduces blood pressure and risks 

for other diseases, making improved psychological well-being a 

means of improving long-term physical health. from the foods 

we eat to the neighborhoods we live in, we’re increasingly 

structuring our lives around building capacities to improve 

health and well-being.

these broader concepts of well-being are emerging at the same time that 
advances in the life sciences are extending our abilities to treat illness and 
manage disease—not only in our bodies, but also in our social and physical 
environments. as the global population ages and more of us have to deal 
with chronic illness and obesity, we will need to consider how our evolving  
notions of well-being fit within the contradictory context of increased disease.

this year, the institute for the future’s Health Horizons program set out to 
systematically explore a future in which health interventions focus on creating new 
capacities. in the Future of Science, Technology, and Well-Being forecast map 
(sr-1309), we highlight a series of convergences in science and technology that can 
improve people’s capacities for well-being. this series of forecast perspectives offers a 
deeper look at resources that can help us produce well-being. they offer a systematic 
framework for understanding how to create interventions based on our capacities for 
preventing illness, managing disease, and creating happiness and well-being.

the future of science, technology, and well-being
This series of forecast perspectives is part of Health Horizon’s year-long exploration of the Future of Science, Technology, and Well-
Being. Developed as part of Health Horizons’ research deliverables, they provide insight into how advances in science and technology 
enable new efforts at well-being. After you’ve surveyed the response landscape, you can begin to assess the impact of these 
developments on your work. From there, you can plan actions that take these long-term possibilities into account. 

Below are descriptions of this year’s research deliverables along with guidance for using them to inform your strategic responses over 
the coming decade. 

2020 Forecast Map: The Future of Science, Technology, and Well-Being

this ten-year forecast map explores the exciting convergences shaping our responses to 
health challenges that open new scales of innovative action. Use this map to gain foresight into 
some of the possible convergences of advances in science and technology.

Forecast Perspectives: Building Capacities for Well-Being

this overview and series of four perspectives offers detailed forecasts on how we can increase 
our capacities for health and well-being. the series includes:

Making Sense of Sensors offers a comprehensive look at how measurement tools will enable 
us to continuously measure and understand health in our bodies, networks, and environments.

High-Resolution Diversity explores how advances in neuroscience and genetics will help 
us better understand meaningful diversity among people in order to improve health and  
well-being.

Tinkering Toward Innovation argues that the practice of tinkering will lead to iterative im-
provements that drive a new wave of social innovation in health.

Embedded Health examines new ways to curate and filter information in order to provide 
contextual cues to shape health choices.

as you consider these forecast perspectives, think about how you can develop your own re-
sponses aimed at building capacities for well-being.

Artifacts from the Future

a series of artifacts from the future depict how new products, services, and innovations will 
improve well-being for individuals, networks, and environments. Designed to provoke new 
thinking and make forecasts more tangible, use these artifacts to consider how innovative 
responses might fit into different contexts. 

Response Innovation Deck

a set of cards that provides the building blocks of our forecasts, this deck explains many of the 
emerging science and technologies that can guide your actions. it also includes cards to help 
you consider how to develop more resilient and sustainable solutions. Designed to work in tan-
dem with Health Horizons’ Strategic Action Toolkit, this innovation deck can be used to identify 
new possibilities or to focus long-term strategic planning efforts.

about the …
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We offer clients a deep understanding of the global health economy in the next three to ten years. the core of our work is identifying trends 
and discontinuities that will reshape health and health care systems, technology and the workplace, and human identity.

for more information about iftf’s Health Horizons program contact Dawn Alva at (650) 233-9585 or dalva@iftf.org.
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ILLNESS
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being

transforming our bodies and lifestyles 

the statistics are startling—a billion people across the world are overweight, 700 million people 

worldwide will be over the age of 65 in 2020, and an estimated 130 million americans suffer from 

chronic illnesses. We’ve transformed our bodies and changed our lifestyles in ways that discourage 

well-being; we move less and sit more, we cook less and eat more prepared foods, we spend more 

time indoors, and we are under more stress. 

in the face of these troubling trends, our approaches to health and well-being have yet to evolve. We continue to rely on 

a health care system that’s designed to treat episodic health problems even though our health needs and goals have 

grown well beyond occasional treatments to alleviate suffering. While this expansion signals a variety of new responses 

to improving health it also poses new dilemmas and challenges. the boundary between a new capacity and a physical 

or mental advantage over others is not always distinct. the landscape of our possible responses to this challenge has 

expanded (see figure below). for most of us, health goals extend beyond the absence of disease to involve creating and 

building well-being. and the practices, strategies, and interventions that focus on building our capacity for well-being may 

be quite different than those that focus only on treating illness. 

Well-being response Landscape 
mapping actions in the global health and well-being economy

capacity | Your responses that 
enable individuals, organizations, or 
communities to become healthier and 
happier, as well as better prepared for 
the potential impact of illness.

long-term | Long-term health 
stems from carefully planned 
efforts as well as unintended 
consequences accumulating over 
time.

illness | Your responses directed at 
illness can range from the sudden need 
to respond to a health emergency to 
the ongoing process of navigating and 
managing chronic illness.

well-being | Greater satisfaction and 
happiness: improved psychological 
and social, as well as physical health.

immediate | ranging from triggering a 
burst of joy to treating an acute medical 
emergency, immediate responses grab 
our attention.

source: iftf
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As practices in health and medicine move from hospitals and doctors’ 

offices to more diverse areas of our lives, the meaning of health is also 

shifting. Purely pathological definitions of health are giving way to more 

elusive, personal concepts of well-being. This shift is opening up an 

expanded landscape where health interventions are not solely 

focused on mitigating risk but are also aimed at building our 

capacities for health, happiness, and satisfaction. Our evolving 

relationship with stress is an example of the shifting nature of 

health risks and capacities. Reducing stress improves emotional 

well-being and in the process, reduces blood pressure and risks 

for other diseases, making improved psychological well-being a 

means of improving long-term physical health. From the foods 

we eat to the neighborhoods we live in, we’re increasingly 

structuring our lives around building capacities to improve 

health and well-being.

These broader concepts of well-being are emerging at the same time that 

advances in the life sciences are extending our abilities to treat illness and 

manage disease—not only in our bodies, but also in our social and physical 

environments. As the global population ages and more of us have to deal 

with chronic illness and obesity, we will need to consider how our evolving  

notions of well-being fit within the contradictory context of increased disease.

This year, the Institute for the Future’s Health Horizons Program set out to 

systematically explore a future in which health interventions focus on creating new 

capacities. In the Future of Science, Technology, and Well-Being forecast map 

(SR-1309), we highlight a series of convergences in science and technology that can 

improve people’s capacities for well-being. This series of forecast perspectives offers a 

deeper look at resources that can help us produce well-being. They offer a systematic 

framework for understanding how to create interventions based on our capacities for 

preventing illness, managing disease, and creating happiness and well-being.
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embedded health

The past decade gave rise to a variety of products and services aimed at improving our health by giving us more 

information for making decisions and avoiding health risks, ranging from expanded food labeling to consumer-driven 

health care. In the coming decade, efforts will take a different approach: using real-time filtering tools and feedback to 

curate information, choices, and options for advancing health and well-being. Some of the more innovative solutions 

will involve individuals and groups creating their own custom filters, and embedding feedback mechanisms and rules 

into personal devices, local environments, and even their own bodies to encourage themselves to stick with their 

long-term health goals by reshaping the context of their daily lives. 

In many ways, we already engage in health practices, such as checking weight daily, that put some aspect of health 

into the context of our daily lives. In the years to come, techniques for consciously shaping the context around 

us to improve long-term health will become more effective, personalized, and persuasive.

As tools for self-monitoring health information data become more widespread and main-

stream through mobile phones, wearable patches, and other devices, the information we 

have about ourselves has the potential to become more valuable but also more challeng-

ing to navigate. Using this behavioral and biochemical data to shape how we design the 

physical world will transform this confusing stream of data into meaningful feedback that 

can improve health choices. 

There’s more to managing health than individual efforts to monitor one’s biochemistry; 

there are also collective actions by government bodies, corporations, or citizen  

organizations—actions that include ad hoc and formal agreements to create restric-

tions or shape environments for improved health. For years, homeowners associations 

in the American suburbs have actively worked to preserve the visual environment by 

placing restrictions on landscaping and construction. Now local collectives are shift-

ing their focus to health. Both New York and Los Angeles are implementing municipal 

restrictions on food. The next decade will see widespread efforts to use local govern-

ments to embed local health values into communities. Not only will the values governing 

collective agreements continue to move toward well-being, but these types of agreements will 

expand to other locations and domains as local populations work to regulate food available for 

purchase, air quality, and a variety of other health factors.

Taken together, these individual and collective efforts signal a broader effort to reshape the 

environment with tools that include traditional urban planning and cutting-edge technologies. 

Although these efforts will continue to focus on the effect of chemicals on health and well-being, 

they will also introduce a new area of concern for environmental health—the decision-making 

environment—that considers how the design of physical environments indirectly influences our 

health decisions. This shift will accelerate efforts to transform homes and communities into 

environments that, like aging-in-place communities, actively promote health and well-being.

—Bradley Kreit
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tinkering toward innovation

Sources of innovation are expanding. Increasingly, innovations are emerging from the worldwide practice of tinkering—

experimenting, testing, probing, and making incremental improvements to existing tools and processes. Tinkerers range 

from the highly motivated patient seeking to improve his or her health, to the entrepreneur trying to come up with 

the next successful health or wellness product or service. While the tendency is to look at this practice as isolated 

individuals pursuing personal interests, these efforts collectively represent a new source of innovation from the 

bottom-up. The capacity of organizations to evaluate and integrate the global practice of tinkering will be critical for 

strengthening the innovation pipeline and improving both individual and collective health and well-being. 

From testing the definitions and accepted measurements of health and well-being, to targeting and treating networks 

of people with similar health affinities, to experimenting with new ways to deliver care, tinkering is creating new 

ways of treating illness and building health capacities in our bodies, networks and the environment.

Most of us unknowingly tinker with our health. We all have idiosyncrasies when dealing 

with the onset of a cold or coping with mental health conditions, we try out different diets, 

seek advice from doctors as well as friends, and make small adjustments to our lifestyles. 

Over the next ten years, we will complement existing tools with an expanding landscape 

of offerings that will provide a rich context with which to tinker and uncover practices 

best suited to our health needs. Advances in mobile abundant computing, bioinformat-

ics, and other sciences and technologies will augment our capacity to experiment on, 

repair or improve our bodies. These small-scale experiments will lead to new recom-

mendations, therapies, and trusted information sources. 

Our social surroundings are important determinants of our health. Recent discoveries 

have shown that the community of people around us has greater impact on our health 

than previously imagined. Not only do we rely on social communities for emotional 

encouragement and support in achieving our health goals, our social networks are also 

critical influencers of health behaviors and attitudes. For instance, researchers Nicholas Christakis 

and James Fowler illustrated that individual behaviors can spread through a social network in their 

book, Connected. As we increase our understanding of specific levers in a social environment that 

influence our health status, it will enable more social interventions. Imagine providers shifting from 

treating individuals to treating groups of people connected in a network.

Sensors and sensor mapping, abundant mobile computing resources, and augmented reality 

technologies are enabling more of us to tinker with both our physical and built surroundings. 

As access to these new technologies grows, we’ll see new forms of visualization; bottom-up 

community asset maps, maps of emotional states such as stress and anxiety, and new ways to 

visualize the location and distribution of a community’s risks and health resources. The information 

unveiled by the new mobile tools and sensor technologies will continue to improve our ability to 

tinker with our environments in an effort to make them more visible, safer, and healthier.

—Rachel Maguire
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making sense of sensors

Sensors and sensor networks are not new. They already play a role in our health and well-being, present in everything 

from digital thermometers to car braking systems. But over the next ten years, sensors will become smaller and more 

pervasive, allowing for more continuous monitoring of our bodies and the world we live in. Sensors will provide, in far 

more detail than is currently possible, new understandings of factors affecting our well-being and the choices we 

make. They will even offer a view of our health at a cellular level. The impact of emerging sensor technology will be 

significant, making the invisible visible and creating opportunities to improve our health earlier than has ever been 

possible before.

The ability of sensor and sensor networks to monitor and collect data at the scales of bodies, networks, and 

environments will offer a more complete picture of our health at any given moment. The addition of analytical 

tools that can process this new wealth of data will reveal patterns and allow us to take actions to increase our 

capacities for well-being at the appropriate scale.

Medical care in the next decade will see the emergence of body area networks, collections 

of small wireless skin-patch sensors that can monitor multiple vital signs. The ability to 

transmit and access this data via local terminals and mobile phones will change how 

in-hospital and remote medicine are practiced. Technologies like BioMEMS, tiny devices 

the size of transistors on computer chips, and nanosensors will be embedded in organs 

or travel through blood vessels to monitor biomarker levels. By transmitting data to 

external devices, these tiny sensors will enable earlier diagnosis and treatment of 

disease in addition to closely tracking daily health measures. 

Research shows that behaviors and characteristics such as happiness and obesity 

spread through social networks. Sensors will play an integral role in determining 

the health of a network by providing a steady stream of data about the health of the 

individuals within it. The aggregation and analysis of this data will paint a picture of a 

network’s overall health, and advances in visualization tools will make this data easy 

to understand and act on. Already, sensor-based fitness tracking devices and smart 

phone applications, encourage users to tap into their social networks for motivation and 

support. Someday, your network will be able to communicate with your environment to promote 

healthy choices, or will text you with an alert to avoid individuals who have been exposed to a 

disease.

The ability to measure air pollution with lightweight, hand-held devices and cell phones, and to 

share this data through distributed sensor networks, is already leading to a rise in crowdsourced 

environmental research. Over the next decade, these mobile devices will allow us to collect real-

time data about a variety of pollutants and help us address environmental concerns, as we go 

about our daily lives. The pooling of this location-tagged data will provide invaluable information 

about our physical environment. 

Fixed sensors will also play a role: sensors installed in “smart” homes will track patterns of be-

havior, detecting falls and generating reminders to take our medication, while sensors embedded 

in packaging will allow the tracking of food across the globe. These collective efforts will generate 

insights that can help us live healthier lives
—Alexandra Carmichael and Vivian Distler
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high-resolution diversity

Our understanding of differences between human beings is evolving. Over the next decade, advances in technology 

will help us perceive our differences and similarities at the level of cells, molecules, genes, and brain patterns. This 

high-resolution diversity will reveal meaningful variations of risks and capacities. Some variations will point to health 

patterns too subtle for us to fully grasp. Others will have less of an impact on our health but will influence the identity 

with which we navigate our self-care, social networks, and environment. The evolving lines of difference will provide 

fresh ammunition for old battles for equality, introduce new norms arising from new ways of measuring ourselves, and 

create new capacities for personalizing health interventions.

Over the next decade, the greatest advances in understanding diversity will come not from creating new categories, 

but from seeing the ways that human diversity is fluid and evolving. We’ll see the plasticity of human diversity 

and identity play out in new areas of intervention—on the scale of bodies, networks, and environments. 

Emerging brain-imaging technologies are uncovering differences in human thought 

patterns, cognitive functions, and mental aptitudes. We’re just beginning to learn how 

plastic and diverse human minds can be. Genes, once seen as independent code that 

program our bodies, are now understood in the larger context of our personal experience 

and our interactions with the environment. We’re also discovering that our capacities 

change dramatically over the course of a lifespan, and even just a day. 

Our social networks—families, friends, coworkers, and others—have always defined 

and reinforced our identities. Over the next ten years we will be able to visualize these 

relationships in high resolution, revealing waves of subtle influences that we have on 

each other’s health decisions. Seen in high resolution, “populations” take on new 

meaning. We’ll see the contagious effect of not only behavior like obesity and smoking, 

but also of health practices such as alternative treatments and unique interpretations 

of medical compliance. This interconnectivity will define us as much as, if not more 

than, traditional categories such as race, ethnicity, and gender.

Diversity has always been produced and defined by place, from geographic latitudes to  

neighborhood histories. Now technology is refining our ability to see the differences environment 

inscribes on our bodies. Advances in sensors and analytics enable us to see the effects of de-

grading air, water, and soil quality at finer resolution, from the residents of countries, counties, and 

zip codes to the inhabitants of individual buildings and passers-by on a street. We’re learning how 

our environments can affect our brains and genomes during childhood and throughout our lives.

—Jake Dunagan and Miriam Lueck Avery
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plotting responses, mapping actions 

together, they point toward an expanded landscape for innovative ways to build health capacities in our 

bodies, networks, and environments. as you consider these forecasts and responses to the challenge 

of transforming our bodies and lifestyles, think about how you can develop responses that more 

systematically build health capacities in the next decade. How can you act in this expanded landscape to 

improve heath and well-being? 

Forecast: Making Sense of Sensors  

sensors and sensor networks are not new; they already play a role in our health and well-being. over the next 
ten years, sensors will become smaller and more pervasive, making possible more continuous monitoring and 
new understandings of our bodies and the world we live in. they’ll allow us to see, at far greater resolution than 
currently possible, the factors affecting our well-being and the choices we make, as well as provide a view of 
our health at a cellular level. 

Response:  
Manage chronic disease better with closer monitoring 

the management of chronic illness will evolve as sensor technology proliferates 
and makes it possible for health care providers and even patients to continually 
monitor and track critical health information such as blood sugar levels or blood 
pressure. access to these data streams may require rethinking what it means 
to manage illness on a daily basis—in the hospital, at home, or on the go. Data 
visualization tools and easy-to-use feedback loops will make our responses to 
changes in health indicators more immediate and effective.

Forecast: High-Resolution Diversity 

our understanding of the differences among humans is evolving. over the next decade, advances  
in science and technology will help us perceive our differences and similarities at the level of cells,  
molecules, genes, and brain patterns. these high-resolution views will provide insight into our  
biological health as well as our responses to chemical, social, and environmental factors. 

Response: 
Personalize care and target offerings

as technological advances reveal meaningful points of diversity, opportunities 
to use this knowledge to personalize treatment of illnesses will expand. for 
example, advances in neuroscience will create new understandings of learning 
styles that we can use to encourage changes in behavior and promote targeted, 
more persuasive, and more effective health strategies. High-resolution tech-
niques can also help us identify specific products, foods, and other factors that 
challenge our health.

Forecast: Tinkering Toward Innovation

the worldwide practice of tinkering—experimenting, repairing, and often failing—will become a fundamental 
source and driver of innovation in many areas, particularly for the social industries of health and well-being. the 
capacity of organizations to evaluate and streamline the global practice of tinkering will be critical for strengthen-
ing the innovation pipeline and improving both individual and collective capacity for health and well-being.

Response: 
Encourage tinkering at all levels

scientist, writer, and thinker John seely Brown has argued that, in the digital age, tin-
kering is an essential mode of knowledge production. Networked tools and technolo-
gies enable not only individual tinkering, but also social tinkering that builds on the 
experiments of others. instead of characterizing tinkering as a “weekend activity,” we 
should consider it a core practice for innovation in the social industries and integrate it 
into the formal innovation process. 

Forecast: Embedded Health 

in in the coming decade we’ll see the introduction of real-time filtering tools and feedback to curate information, 
choices, and options for advancing health and well-being. individuals and groups will build their own custom  
filters and embed feedback mechanisms and rules into personal devices, local environments, and even bodies.  
these solutions will encourage people to stick with their long-term health goals by reshaping the context of their  
daily lives.

Response:  
Understand the role of design in environmental health

Most of the research in environmental health focuses on the impact of pollutants 
and chemicals on the body. the near future will see interest move to the redesign of 
physical spaces to promote healthier behaviors and choices. over the next decade, a 
better understanding of how social environments shape human information process-
ing and health-related behavior will aid us in designing and building environments that 
promote well-being. 

the sections below highlight the four major shifts described in this series of forecast perspectives. for 

each forecast, a key response strategy is mapped onto the well-being response framework below. viewed 

individually, the responses offer examples of different strategies to build capacities for well-being. 

generating well-being responses
responding in this expanded landscape creates new opportunities for developing a wider variety of products, services, and 
practices. You can use this framework as a tool for creating innovative responses that aim to improve the health capacities 
of individuals, networks, and environments. 

the response landscape presents two apparent dichotomies: both illness and health capacities, and both immediate and 
long-term time frames. although the components of this framework may seem like distinct areas, they influence each other. 
for example, our immediate daily food choices affect our long-term health. 

as you work with this response landscape, you can begin to consider innovations that address both immediate and long-
term well-being. You can also consider appropriate responses to the paradoxical relationship between increased disease 
burdens and expanded concepts of health that give the chronically ill greater avenues for improving their well-being.

IllnESS

Your responses to illness can range from an emergency 
intervention to an ongoing process for navigating and 
managing chronic illness. the increase in chronic 
disease is already creating a shift away from episodic 
interventions to continuous care. in the coming decade, 
it will be essential to create responses that not only work 
on the level of the individual body, but also tap resources 
in our networks and the environment. Understanding an 
illness such as hypertension may seem like a quantifiable 
process, but a growing body of research shows that 
effective responses to hypertension can range from 
helping individuals with food choices to redesigning 
neighborhoods. 

CAPACITy

Health capacities rise from a shift in thinking of health as 
simply a matter of risks and illnesses to thinking about 
health assets we can use to create short-term and long-
term well-being. for example, we can create new health 
capacities by aiding the bottom-up efforts of residents 
in a food desert to improve access to healthy food, or by 
helping an elderly cancer patient decide how to navigate 
palliative treatment options in a way that allows more 
time with friends and family. We can view capacity-build-
ing responses as enabling individuals, organizations, or 
communities to become healthier and happier, as well as 
better prepared for the potential impact of illness.

IMMEDIATE  

We tend to favor immediacy when it comes to rewards 
and underestimate the long-term impact of present-day 
behavior. for example, we know smoking is bad for us 
yet 20% of americans still smoke, with the rate running 
as high as 50% in parts of asia. a disconnect between 
immediate rewards and long-term effects is often a 
contributing factor in many illnesses. a strategy that uses 
immediacy to improve long-term health might include 
daily just-in-time text messages encouraging people to 
quit smoking.

long-TERM  

interventions that manage long-term health range from 
controlling blood pressure with medication to redesigning 
urban spaces in a way that encourages physical activity. 
in many cases, our responses and decisions will have 
lingering, long-term effects regardless of whether we 
consciously or systematically consider those effects.  

as you consider your efforts toward improving well-
being, keep this response landscape in mind. How are 
you responding today? and where do you want to be  
ten years from now? 

RESOURCE:  INFORMATION
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embedded healthThe past decade gave rise to a variety of products and services aimed at improving our health by giving us more 

information for making decisions and avoiding health risks, ranging from expanded food labeling to consumer-driven 

health care. In the coming decade, efforts will take a different approach: using real-time filtering tools and feedback to 

curate information, choices, and options for advancing health and well-being. Some of the more innovative solutions 

will involve individuals and groups creating their own custom filters, and embedding feedback mechanisms and rules 

into personal devices, local environments, and even their own bodies to encourage themselves to stick with their 

long-term health goals by reshaping the context of their daily lives. 

In many ways, we already engage in health practices, such as checking weight daily, that put some aspect of health 

into the context of our daily lives. In the years to come, techniques for consciously shaping the context around 

us to improve long-term health will become more effective, personalized, and persuasive.

As tools for self-monitoring health information data become more widespread and main-

stream through mobile phones, wearable patches, and other devices, the information we 

have about ourselves has the potential to become more valuable but also more challeng-

ing to navigate. Using this behavioral and biochemical data to shape how we design the 

physical world will transform this confusing stream of data into meaningful feedback that 

can improve health choices. 

There’s more to managing health than individual efforts to monitor one’s biochemistry; 

there are also collective actions by government bodies, corporations, or citizen  

organizations—actions that include ad hoc and formal agreements to create restric-

tions or shape environments for improved health. For years, homeowners associations 

in the American suburbs have actively worked to preserve the visual environment by 

placing restrictions on landscaping and construction. Now local collectives are shift-

ing their focus to health. Both New York and Los Angeles are implementing municipal 

restrictions on food. The next decade will see widespread efforts to use local govern-

ments to embed local health values into communities. Not only will the values governing 

collective agreements continue to move toward well-being, but these types of agreements will 

expand to other locations and domains as local populations work to regulate food available for 

purchase, air quality, and a variety of other health factors.Taken together, these individual and collective efforts signal a broader effort to reshape the 

environment with tools that include traditional urban planning and cutting-edge technologies. 

Although these efforts will continue to focus on the effect of chemicals on health and well-being, 

they will also introduce a new area of concern for environmental health—the decision-making 

environment—that considers how the design of physical environments indirectly influences our 

health decisions. This shift will accelerate efforts to transform homes and communities into 

environments that, like aging-in-place communities, actively promote health and well-being.

—Bradley Kreit
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high-resolution diversityOur understanding of differences between human beings is evolving. Over the next decade, advances in technology 

will help us perceive our differences and similarities at the level of cells, molecules, genes, and brain patterns. This 

high-resolution diversity will reveal meaningful variations of risks and capacities. Some variations will point to health 

patterns too subtle for us to fully grasp. Others will have less of an impact on our health but will influence the identity 

with which we navigate our self-care, social networks, and environment. The evolving lines of difference will provide 

fresh ammunition for old battles for equality, introduce new norms arising from new ways of measuring ourselves, and 

create new capacities for personalizing health interventions.
Over the next decade, the greatest advances in understanding diversity will come not from creating new categories, 

but from seeing the ways that human diversity is fluid and evolving. We’ll see the plasticity of human diversity 

and identity play out in new areas of intervention—on the scale of bodies, networks, and environments. 

Emerging brain-imaging technologies are uncovering differences in human thought 

patterns, cognitive functions, and mental aptitudes. We’re just beginning to learn how 

plastic and diverse human minds can be. Genes, once seen as independent code that 

program our bodies, are now understood in the larger context of our personal experience 

and our interactions with the environment. We’re also discovering that our capacities 

change dramatically over the course of a lifespan, and even just a day. 
Our social networks—families, friends, coworkers, and others—have always defined 

and reinforced our identities. Over the next ten years we will be able to visualize these 

relationships in high resolution, revealing waves of subtle influences that we have on 

each other’s health decisions. Seen in high resolution, “populations” take on new 

meaning. We’ll see the contagious effect of not only behavior like obesity and smoking, 

but also of health practices such as alternative treatments and unique interpretations 

of medical compliance. This interconnectivity will define us as much as, if not more 

than, traditional categories such as race, ethnicity, and gender.Diversity has always been produced and defined by place, from geographic latitudes to  

neighborhood histories. Now technology is refining our ability to see the differences environment 

inscribes on our bodies. Advances in sensors and analytics enable us to see the effects of de-

grading air, water, and soil quality at finer resolution, from the residents of countries, counties, and 

zip codes to the inhabitants of individual buildings and passers-by on a street. We’re learning how 

our environments can affect our brains and genomes during childhood and throughout our lives.
—Jake Dunagan and Miriam Lueck Avery
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tinkering toward innovationSources of innovation are expanding. Increasingly, innovations are emerging from the worldwide practice of tinkering—

experimenting, testing, probing, and making incremental improvements to existing tools and processes. Tinkerers range 

from the highly motivated patient seeking to improve his or her health, to the entrepreneur trying to come up with 

the next successful health or wellness product or service. While the tendency is to look at this practice as isolated 

individuals pursuing personal interests, these efforts collectively represent a new source of innovation from the 

bottom-up. The capacity of organizations to evaluate and integrate the global practice of tinkering will be critical for 

strengthening the innovation pipeline and improving both individual and collective health and well-being. 

From testing the definitions and accepted measurements of health and well-being, to targeting and treating networks 

of people with similar health affinities, to experimenting with new ways to deliver care, tinkering is creating new 

ways of treating illness and building health capacities in our bodies, networks and the environment.

Most of us unknowingly tinker with our health. We all have idiosyncrasies when dealing 

with the onset of a cold or coping with mental health conditions, we try out different diets, 

seek advice from doctors as well as friends, and make small adjustments to our lifestyles. 

Over the next ten years, we will complement existing tools with an expanding landscape 

of offerings that will provide a rich context with which to tinker and uncover practices 

best suited to our health needs. Advances in mobile abundant computing, bioinformat-

ics, and other sciences and technologies will augment our capacity to experiment on, 

repair or improve our bodies. These small-scale experiments will lead to new recom-

mendations, therapies, and trusted information sources. 

Our social surroundings are important determinants of our health. Recent discoveries 

have shown that the community of people around us has greater impact on our health 

than previously imagined. Not only do we rely on social communities for emotional 

encouragement and support in achieving our health goals, our social networks are also 

critical influencers of health behaviors and attitudes. For instance, researchers Nicholas Christakis 

and James Fowler illustrated that individual behaviors can spread through a social network in their 

book, Connected. As we increase our understanding of specific levers in a social environment that 

influence our health status, it will enable more social interventions. Imagine providers shifting from 

treating individuals to treating groups of people connected in a network.

Sensors and sensor mapping, abundant mobile computing resources, and augmented reality 

technologies are enabling more of us to tinker with both our physical and built surroundings. 

As access to these new technologies grows, we’ll see new forms of visualization; bottom-up 

community asset maps, maps of emotional states such as stress and anxiety, and new ways to 

visualize the location and distribution of a community’s risks and health resources. The information 

unveiled by the new mobile tools and sensor technologies will continue to improve our ability to 

tinker with our environments in an effort to make them more visible, safer, and healthier.

—Rachel Maguire
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making sense of sensorsSensors and sensor networks are not new. They already play a role in our health and well-being, present in everything 

from digital thermometers to car braking systems. But over the next ten years, sensors will become smaller and more 

pervasive, allowing for more continuous monitoring of our bodies and the world we live in. Sensors will provide, in far 

more detail than is currently possible, new understandings of factors affecting our well-being and the choices we 

make. They will even offer a view of our health at a cellular level. The impact of emerging sensor technology will be 

significant, making the invisible visible and creating opportunities to improve our health earlier than has ever been 

possible before.

The ability of sensor and sensor networks to monitor and collect data at the scales of bodies, networks, and 

environments will offer a more complete picture of our health at any given moment. The addition of analytical 

tools that can process this new wealth of data will reveal patterns and allow us to take actions to increase our 

capacities for well-being at the appropriate scale.

Medical care in the next decade will see the emergence of body area networks, collections 

of small wireless skin-patch sensors that can monitor multiple vital signs. The ability to 

transmit and access this data via local terminals and mobile phones will change how 

in-hospital and remote medicine are practiced. Technologies like BioMEMS, tiny devices 

the size of transistors on computer chips, and nanosensors will be embedded in organs 

or travel through blood vessels to monitor biomarker levels. By transmitting data to 

external devices, these tiny sensors will enable earlier diagnosis and treatment of 

disease in addition to closely tracking daily health measures. Research shows that behaviors and characteristics such as happiness and obesity 

spread through social networks. Sensors will play an integral role in determining 

the health of a network by providing a steady stream of data about the health of the 

individuals within it. The aggregation and analysis of this data will paint a picture of a 

network’s overall health, and advances in visualization tools will make this data easy 

to understand and act on. Already, sensor-based fitness tracking devices and smart 

phone applications, encourage users to tap into their social networks for motivation and 

support. Someday, your network will be able to communicate with your environment to promote 

healthy choices, or will text you with an alert to avoid individuals who have been exposed to a 

disease.

The ability to measure air pollution with lightweight, hand-held devices and cell phones, and to 

share this data through distributed sensor networks, is already leading to a rise in crowdsourced 

environmental research. Over the next decade, these mobile devices will allow us to collect real-

time data about a variety of pollutants and help us address environmental concerns, as we go 

about our daily lives. The pooling of this location-tagged data will provide invaluable information 

about our physical environment. 
Fixed sensors will also play a role: sensors installed in “smart” homes will track patterns of be-

havior, detecting falls and generating reminders to take our medication, while sensors embedded 

in packaging will allow the tracking of food across the globe. These collective efforts will generate 

insights that can help us live healthier lives

—Alexandra Carmichael and Vivian Distler
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plotting responses, mapping actions 

together, they point toward an expanded landscape for innovative ways to build health capacities in our 

bodies, networks, and environments. as you consider these forecasts and responses to the challenge 

of transforming our bodies and lifestyles, think about how you can develop responses that more 

systematically build health capacities in the next decade. How can you act in this expanded landscape to 

improve heath and well-being? 

Forecast: Making Sense of Sensors  

sensors and sensor networks are not new; they already play a role in our health and well-being. over the next 
ten years, sensors will become smaller and more pervasive, making possible more continuous monitoring and 
new understandings of our bodies and the world we live in. they’ll allow us to see, at far greater resolution than 
currently possible, the factors affecting our well-being and the choices we make, as well as provide a view of 
our health at a cellular level. 

Response:  
Manage chronic disease better with closer monitoring 

the management of chronic illness will evolve as sensor technology proliferates 
and makes it possible for health care providers and even patients to continually 
monitor and track critical health information such as blood sugar levels or blood 
pressure. access to these data streams may require rethinking what it means 
to manage illness on a daily basis—in the hospital, at home, or on the go. Data 
visualization tools and easy-to-use feedback loops will make our responses to 
changes in health indicators more immediate and effective.

Forecast: High-Resolution Diversity 

our understanding of the differences among humans is evolving. over the next decade, advances  
in science and technology will help us perceive our differences and similarities at the level of cells,  
molecules, genes, and brain patterns. these high-resolution views will provide insight into our  
biological health as well as our responses to chemical, social, and environmental factors. 

Response: 
Personalize care and target offerings

as technological advances reveal meaningful points of diversity, opportunities 
to use this knowledge to personalize treatment of illnesses will expand. for 
example, advances in neuroscience will create new understandings of learning 
styles that we can use to encourage changes in behavior and promote targeted, 
more persuasive, and more effective health strategies. High-resolution tech-
niques can also help us identify specific products, foods, and other factors that 
challenge our health.

Forecast: Tinkering Toward Innovation

the worldwide practice of tinkering—experimenting, repairing, and often failing—will become a fundamental 
source and driver of innovation in many areas, particularly for the social industries of health and well-being. the 
capacity of organizations to evaluate and streamline the global practice of tinkering will be critical for strengthen-
ing the innovation pipeline and improving both individual and collective capacity for health and well-being.

Response: 
Encourage tinkering at all levels

scientist, writer, and thinker John seely Brown has argued that, in the digital age, tin-
kering is an essential mode of knowledge production. Networked tools and technolo-
gies enable not only individual tinkering, but also social tinkering that builds on the 
experiments of others. instead of characterizing tinkering as a “weekend activity,” we 
should consider it a core practice for innovation in the social industries and integrate it 
into the formal innovation process. 

Forecast: Embedded Health 

in in the coming decade we’ll see the introduction of real-time filtering tools and feedback to curate information, 
choices, and options for advancing health and well-being. individuals and groups will build their own custom  
filters and embed feedback mechanisms and rules into personal devices, local environments, and even bodies.  
these solutions will encourage people to stick with their long-term health goals by reshaping the context of their  
daily lives.

Response:  
Understand the role of design in environmental health

Most of the research in environmental health focuses on the impact of pollutants 
and chemicals on the body. the near future will see interest move to the redesign of 
physical spaces to promote healthier behaviors and choices. over the next decade, a 
better understanding of how social environments shape human information process-
ing and health-related behavior will aid us in designing and building environments that 
promote well-being. 

the sections below highlight the four major shifts described in this series of forecast perspectives. for 

each forecast, a key response strategy is mapped onto the well-being response framework below. viewed 

individually, the responses offer examples of different strategies to build capacities for well-being. 

generating well-being responses
responding in this expanded landscape creates new opportunities for developing a wider variety of products, services, and 
practices. You can use this framework as a tool for creating innovative responses that aim to improve the health capacities 
of individuals, networks, and environments. 

the response landscape presents two apparent dichotomies: both illness and health capacities, and both immediate and 
long-term time frames. although the components of this framework may seem like distinct areas, they influence each other. 
for example, our immediate daily food choices affect our long-term health. 

as you work with this response landscape, you can begin to consider innovations that address both immediate and long-
term well-being. You can also consider appropriate responses to the paradoxical relationship between increased disease 
burdens and expanded concepts of health that give the chronically ill greater avenues for improving their well-being.

IllnESS

Your responses to illness can range from an emergency 
intervention to an ongoing process for navigating and 
managing chronic illness. the increase in chronic 
disease is already creating a shift away from episodic 
interventions to continuous care. in the coming decade, 
it will be essential to create responses that not only work 
on the level of the individual body, but also tap resources 
in our networks and the environment. Understanding an 
illness such as hypertension may seem like a quantifiable 
process, but a growing body of research shows that 
effective responses to hypertension can range from 
helping individuals with food choices to redesigning 
neighborhoods. 

CAPACITy

Health capacities rise from a shift in thinking of health as 
simply a matter of risks and illnesses to thinking about 
health assets we can use to create short-term and long-
term well-being. for example, we can create new health 
capacities by aiding the bottom-up efforts of residents 
in a food desert to improve access to healthy food, or by 
helping an elderly cancer patient decide how to navigate 
palliative treatment options in a way that allows more 
time with friends and family. We can view capacity-build-
ing responses as enabling individuals, organizations, or 
communities to become healthier and happier, as well as 
better prepared for the potential impact of illness.

IMMEDIATE  

We tend to favor immediacy when it comes to rewards 
and underestimate the long-term impact of present-day 
behavior. for example, we know smoking is bad for us 
yet 20% of americans still smoke, with the rate running 
as high as 50% in parts of asia. a disconnect between 
immediate rewards and long-term effects is often a 
contributing factor in many illnesses. a strategy that uses 
immediacy to improve long-term health might include 
daily just-in-time text messages encouraging people to 
quit smoking.

long-TERM  

interventions that manage long-term health range from 
controlling blood pressure with medication to redesigning 
urban spaces in a way that encourages physical activity. 
in many cases, our responses and decisions will have 
lingering, long-term effects regardless of whether we 
consciously or systematically consider those effects.  

as you consider your efforts toward improving well-
being, keep this response landscape in mind. How are 
you responding today? and where do you want to be  
ten years from now? 

RESOURCE:  INFORMATION
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embedded healthThe past decade gave rise to a variety of products and services aimed at improving our health by giving us more 

information for making decisions and avoiding health risks, ranging from expanded food labeling to consumer-driven 

health care. In the coming decade, efforts will take a different approach: using real-time filtering tools and feedback to 

curate information, choices, and options for advancing health and well-being. Some of the more innovative solutions 

will involve individuals and groups creating their own custom filters, and embedding feedback mechanisms and rules 

into personal devices, local environments, and even their own bodies to encourage themselves to stick with their 

long-term health goals by reshaping the context of their daily lives. 

In many ways, we already engage in health practices, such as checking weight daily, that put some aspect of health 

into the context of our daily lives. In the years to come, techniques for consciously shaping the context around 

us to improve long-term health will become more effective, personalized, and persuasive.

As tools for self-monitoring health information data become more widespread and main-

stream through mobile phones, wearable patches, and other devices, the information we 

have about ourselves has the potential to become more valuable but also more challeng-

ing to navigate. Using this behavioral and biochemical data to shape how we design the 

physical world will transform this confusing stream of data into meaningful feedback that 

can improve health choices. 

There’s more to managing health than individual efforts to monitor one’s biochemistry; 

there are also collective actions by government bodies, corporations, or citizen  

organizations—actions that include ad hoc and formal agreements to create restric-

tions or shape environments for improved health. For years, homeowners associations 

in the American suburbs have actively worked to preserve the visual environment by 

placing restrictions on landscaping and construction. Now local collectives are shift-

ing their focus to health. Both New York and Los Angeles are implementing municipal 

restrictions on food. The next decade will see widespread efforts to use local govern-

ments to embed local health values into communities. Not only will the values governing 

collective agreements continue to move toward well-being, but these types of agreements will 

expand to other locations and domains as local populations work to regulate food available for 

purchase, air quality, and a variety of other health factors.Taken together, these individual and collective efforts signal a broader effort to reshape the 

environment with tools that include traditional urban planning and cutting-edge technologies. 

Although these efforts will continue to focus on the effect of chemicals on health and well-being, 

they will also introduce a new area of concern for environmental health—the decision-making 

environment—that considers how the design of physical environments indirectly influences our 

health decisions. This shift will accelerate efforts to transform homes and communities into 

environments that, like aging-in-place communities, actively promote health and well-being.

—Bradley Kreit

bodies:personalizing health 
feedback

environments:  understanding how environments influence behaviors

networks:  shaping spaces through local 
collectives

RESOURCE:  PEOPLE
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high-resolution diversityOur understanding of differences between human beings is evolving. Over the next decade, advances in technology 

will help us perceive our differences and similarities at the level of cells, molecules, genes, and brain patterns. This 

high-resolution diversity will reveal meaningful variations of risks and capacities. Some variations will point to health 

patterns too subtle for us to fully grasp. Others will have less of an impact on our health but will influence the identity 

with which we navigate our self-care, social networks, and environment. The evolving lines of difference will provide 

fresh ammunition for old battles for equality, introduce new norms arising from new ways of measuring ourselves, and 

create new capacities for personalizing health interventions.
Over the next decade, the greatest advances in understanding diversity will come not from creating new categories, 

but from seeing the ways that human diversity is fluid and evolving. We’ll see the plasticity of human diversity 

and identity play out in new areas of intervention—on the scale of bodies, networks, and environments. 

Emerging brain-imaging technologies are uncovering differences in human thought 

patterns, cognitive functions, and mental aptitudes. We’re just beginning to learn how 

plastic and diverse human minds can be. Genes, once seen as independent code that 

program our bodies, are now understood in the larger context of our personal experience 

and our interactions with the environment. We’re also discovering that our capacities 

change dramatically over the course of a lifespan, and even just a day. 
Our social networks—families, friends, coworkers, and others—have always defined 

and reinforced our identities. Over the next ten years we will be able to visualize these 

relationships in high resolution, revealing waves of subtle influences that we have on 

each other’s health decisions. Seen in high resolution, “populations” take on new 

meaning. We’ll see the contagious effect of not only behavior like obesity and smoking, 

but also of health practices such as alternative treatments and unique interpretations 

of medical compliance. This interconnectivity will define us as much as, if not more 

than, traditional categories such as race, ethnicity, and gender.Diversity has always been produced and defined by place, from geographic latitudes to  

neighborhood histories. Now technology is refining our ability to see the differences environment 

inscribes on our bodies. Advances in sensors and analytics enable us to see the effects of de-

grading air, water, and soil quality at finer resolution, from the residents of countries, counties, and 

zip codes to the inhabitants of individual buildings and passers-by on a street. We’re learning how 

our environments can affect our brains and genomes during childhood and throughout our lives.
—Jake Dunagan and Miriam Lueck Avery
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RESOURCE:  PRACTICES
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tinkering toward innovationSources of innovation are expanding. Increasingly, innovations are emerging from the worldwide practice of tinkering—

experimenting, testing, probing, and making incremental improvements to existing tools and processes. Tinkerers range 

from the highly motivated patient seeking to improve his or her health, to the entrepreneur trying to come up with 

the next successful health or wellness product or service. While the tendency is to look at this practice as isolated 

individuals pursuing personal interests, these efforts collectively represent a new source of innovation from the 

bottom-up. The capacity of organizations to evaluate and integrate the global practice of tinkering will be critical for 

strengthening the innovation pipeline and improving both individual and collective health and well-being. 

From testing the definitions and accepted measurements of health and well-being, to targeting and treating networks 

of people with similar health affinities, to experimenting with new ways to deliver care, tinkering is creating new 

ways of treating illness and building health capacities in our bodies, networks and the environment.

Most of us unknowingly tinker with our health. We all have idiosyncrasies when dealing 

with the onset of a cold or coping with mental health conditions, we try out different diets, 

seek advice from doctors as well as friends, and make small adjustments to our lifestyles. 

Over the next ten years, we will complement existing tools with an expanding landscape 

of offerings that will provide a rich context with which to tinker and uncover practices 

best suited to our health needs. Advances in mobile abundant computing, bioinformat-

ics, and other sciences and technologies will augment our capacity to experiment on, 

repair or improve our bodies. These small-scale experiments will lead to new recom-

mendations, therapies, and trusted information sources. 

Our social surroundings are important determinants of our health. Recent discoveries 

have shown that the community of people around us has greater impact on our health 

than previously imagined. Not only do we rely on social communities for emotional 

encouragement and support in achieving our health goals, our social networks are also 

critical influencers of health behaviors and attitudes. For instance, researchers Nicholas Christakis 

and James Fowler illustrated that individual behaviors can spread through a social network in their 

book, Connected. As we increase our understanding of specific levers in a social environment that 

influence our health status, it will enable more social interventions. Imagine providers shifting from 

treating individuals to treating groups of people connected in a network.

Sensors and sensor mapping, abundant mobile computing resources, and augmented reality 

technologies are enabling more of us to tinker with both our physical and built surroundings. 

As access to these new technologies grows, we’ll see new forms of visualization; bottom-up 

community asset maps, maps of emotional states such as stress and anxiety, and new ways to 

visualize the location and distribution of a community’s risks and health resources. The information 

unveiled by the new mobile tools and sensor technologies will continue to improve our ability to 

tinker with our environments in an effort to make them more visible, safer, and healthier.

—Rachel Maguire

bodies:
a proliferation of new tools and new choices

environments:  
mending communities
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RESOURCE:  TOOLS
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making sense of sensorsSensors and sensor networks are not new. They already play a role in our health and well-being, present in everything 

from digital thermometers to car braking systems. But over the next ten years, sensors will become smaller and more 

pervasive, allowing for more continuous monitoring of our bodies and the world we live in. Sensors will provide, in far 

more detail than is currently possible, new understandings of factors affecting our well-being and the choices we 

make. They will even offer a view of our health at a cellular level. The impact of emerging sensor technology will be 

significant, making the invisible visible and creating opportunities to improve our health earlier than has ever been 

possible before.

The ability of sensor and sensor networks to monitor and collect data at the scales of bodies, networks, and 

environments will offer a more complete picture of our health at any given moment. The addition of analytical 

tools that can process this new wealth of data will reveal patterns and allow us to take actions to increase our 

capacities for well-being at the appropriate scale.

Medical care in the next decade will see the emergence of body area networks, collections 

of small wireless skin-patch sensors that can monitor multiple vital signs. The ability to 

transmit and access this data via local terminals and mobile phones will change how 

in-hospital and remote medicine are practiced. Technologies like BioMEMS, tiny devices 

the size of transistors on computer chips, and nanosensors will be embedded in organs 

or travel through blood vessels to monitor biomarker levels. By transmitting data to 

external devices, these tiny sensors will enable earlier diagnosis and treatment of 

disease in addition to closely tracking daily health measures. Research shows that behaviors and characteristics such as happiness and obesity 

spread through social networks. Sensors will play an integral role in determining 

the health of a network by providing a steady stream of data about the health of the 

individuals within it. The aggregation and analysis of this data will paint a picture of a 

network’s overall health, and advances in visualization tools will make this data easy 

to understand and act on. Already, sensor-based fitness tracking devices and smart 

phone applications, encourage users to tap into their social networks for motivation and 

support. Someday, your network will be able to communicate with your environment to promote 

healthy choices, or will text you with an alert to avoid individuals who have been exposed to a 

disease.

The ability to measure air pollution with lightweight, hand-held devices and cell phones, and to 

share this data through distributed sensor networks, is already leading to a rise in crowdsourced 

environmental research. Over the next decade, these mobile devices will allow us to collect real-

time data about a variety of pollutants and help us address environmental concerns, as we go 

about our daily lives. The pooling of this location-tagged data will provide invaluable information 

about our physical environment. 
Fixed sensors will also play a role: sensors installed in “smart” homes will track patterns of be-

havior, detecting falls and generating reminders to take our medication, while sensors embedded 

in packaging will allow the tracking of food across the globe. These collective efforts will generate 

insights that can help us live healthier lives

—Alexandra Carmichael and Vivian Distler
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building capacities for well-being
forecast perspectives
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as practices in health and medicine move from hospitals and doctors’ 

offices to more diverse areas of our lives, the meaning of health is also 

shifting. purely pathological definitions of health are giving way to more 

elusive, personal concepts of well-being. this shift is opening up an 

expanded landscape where health interventions are not solely 

focused on mitigating risk but are also aimed at building our 

capacities for health, happiness, and satisfaction. our evolving 

relationship with stress is an example of the shifting nature of 

health risks and capacities. reducing stress improves emotional 

well-being and in the process, reduces blood pressure and risks 

for other diseases, making improved psychological well-being a 

means of improving long-term physical health. from the foods 

we eat to the neighborhoods we live in, we’re increasingly 

structuring our lives around building capacities to improve 

health and well-being.

these broader concepts of well-being are emerging at the same time that 
advances in the life sciences are extending our abilities to treat illness and 
manage disease—not only in our bodies, but also in our social and physical 
environments. as the global population ages and more of us have to deal 
with chronic illness and obesity, we will need to consider how our evolving  
notions of well-being fit within the contradictory context of increased disease.

this year, the institute for the future’s Health Horizons program set out to 
systematically explore a future in which health interventions focus on creating new 
capacities. in the Future of Science, Technology, and Well-Being forecast map 
(sr-1309), we highlight a series of convergences in science and technology that can 
improve people’s capacities for well-being. this series of forecast perspectives offers a 
deeper look at resources that can help us produce well-being. they offer a systematic 
framework for understanding how to create interventions based on our capacities for 
preventing illness, managing disease, and creating happiness and well-being.

the future of science, technology, and well-being
This series of forecast perspectives is part of Health Horizon’s year-long exploration of the Future of Science, Technology, and Well-
Being. Developed as part of Health Horizons’ research deliverables, they provide insight into how advances in science and technology 
enable new efforts at well-being. After you’ve surveyed the response landscape, you can begin to assess the impact of these 
developments on your work. From there, you can plan actions that take these long-term possibilities into account. 

Below are descriptions of this year’s research deliverables along with guidance for using them to inform your strategic responses over 
the coming decade. 

2020 Forecast Map: The Future of Science, Technology, and Well-Being

this ten-year forecast map explores the exciting convergences shaping our responses to 
health challenges that open new scales of innovative action. Use this map to gain foresight into 
some of the possible convergences of advances in science and technology.

Forecast Perspectives: Building Capacities for Well-Being

this overview and series of four perspectives offers detailed forecasts on how we can increase 
our capacities for health and well-being. the series includes:

Making Sense of Sensors offers a comprehensive look at how measurement tools will enable 
us to continuously measure and understand health in our bodies, networks, and environments.

High-Resolution Diversity explores how advances in neuroscience and genetics will help 
us better understand meaningful diversity among people in order to improve health and  
well-being.

Tinkering Toward Innovation argues that the practice of tinkering will lead to iterative im-
provements that drive a new wave of social innovation in health.

Embedded Health examines new ways to curate and filter information in order to provide 
contextual cues to shape health choices.

as you consider these forecast perspectives, think about how you can develop your own re-
sponses aimed at building capacities for well-being.

Artifacts from the Future

a series of artifacts from the future depict how new products, services, and innovations will 
improve well-being for individuals, networks, and environments. Designed to provoke new 
thinking and make forecasts more tangible, use these artifacts to consider how innovative 
responses might fit into different contexts. 

Response Innovation Deck

a set of cards that provides the building blocks of our forecasts, this deck explains many of the 
emerging science and technologies that can guide your actions. it also includes cards to help 
you consider how to develop more resilient and sustainable solutions. Designed to work in tan-
dem with Health Horizons’ Strategic Action Toolkit, this innovation deck can be used to identify 
new possibilities or to focus long-term strategic planning efforts.

about the …

HEAlTH HoRIzonS PRogRAM

We offer clients a deep understanding of the global health economy in the next three to ten years. the core of our work is identifying trends 
and discontinuities that will reshape health and health care systems, technology and the workplace, and human identity.

for more information about iftf’s Health Horizons program contact Dawn Alva at (650) 233-9585 or dalva@iftf.org.
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transforming our bodies and lifestyles 

the statistics are startling—a billion people across the world are overweight, 700 million people 

worldwide will be over the age of 65 in 2020, and an estimated 130 million americans suffer from 

chronic illnesses. We’ve transformed our bodies and changed our lifestyles in ways that discourage 

well-being; we move less and sit more, we cook less and eat more prepared foods, we spend more 

time indoors, and we are under more stress. 

in the face of these troubling trends, our approaches to health and well-being have yet to evolve. We continue to rely on 

a health care system that’s designed to treat episodic health problems even though our health needs and goals have 

grown well beyond occasional treatments to alleviate suffering. While this expansion signals a variety of new responses 

to improving health it also poses new dilemmas and challenges. the boundary between a new capacity and a physical 

or mental advantage over others is not always distinct. the landscape of our possible responses to this challenge has 

expanded (see figure below). for most of us, health goals extend beyond the absence of disease to involve creating and 

building well-being. and the practices, strategies, and interventions that focus on building our capacity for well-being may 

be quite different than those that focus only on treating illness. 

Well-being response Landscape 
mapping actions in the global health and well-being economy

capacity | Your responses that 
enable individuals, organizations, or 
communities to become healthier and 
happier, as well as better prepared for 
the potential impact of illness.

long-term | Long-term health 
stems from carefully planned 
efforts as well as unintended 
consequences accumulating over 
time.

illness | Your responses directed at 
illness can range from the sudden need 
to respond to a health emergency to 
the ongoing process of navigating and 
managing chronic illness.

well-being | Greater satisfaction and 
happiness: improved psychological 
and social, as well as physical health.

immediate | ranging from triggering a 
burst of joy to treating an acute medical 
emergency, immediate responses grab 
our attention.

source: iftf
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As practices in health and medicine move from hospitals and doctors’ 

offices to more diverse areas of our lives, the meaning of health is also 

shifting. Purely pathological definitions of health are giving way to more 

elusive, personal concepts of well-being. This shift is opening up an 

expanded landscape where health interventions are not solely 

focused on mitigating risk but are also aimed at building our 

capacities for health, happiness, and satisfaction. Our evolving 

relationship with stress is an example of the shifting nature of 

health risks and capacities. Reducing stress improves emotional 

well-being and in the process, reduces blood pressure and risks 

for other diseases, making improved psychological well-being a 

means of improving long-term physical health. From the foods 

we eat to the neighborhoods we live in, we’re increasingly 

structuring our lives around building capacities to improve 

health and well-being.

These broader concepts of well-being are emerging at the same time that 

advances in the life sciences are extending our abilities to treat illness and 

manage disease—not only in our bodies, but also in our social and physical 

environments. As the global population ages and more of us have to deal 

with chronic illness and obesity, we will need to consider how our evolving  

notions of well-being fit within the contradictory context of increased disease.

This year, the Institute for the Future’s Health Horizons Program set out to 

systematically explore a future in which health interventions focus on creating new 

capacities. In the Future of Science, Technology, and Well-Being forecast map 

(SR-1309), we highlight a series of convergences in science and technology that can 

improve people’s capacities for well-being. This series of forecast perspectives offers a 

deeper look at resources that can help us produce well-being. They offer a systematic 

framework for understanding how to create interventions based on our capacities for 

preventing illness, managing disease, and creating happiness and well-being.

OVERVIEW

RESOURCE:  INFORMATION
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embedded health

The past decade gave rise to a variety of products and services aimed at improving our health by giving us more 

information for making decisions and avoiding health risks, ranging from expanded food labeling to consumer-driven 

health care. In the coming decade, efforts will take a different approach: using real-time filtering tools and feedback to 

curate information, choices, and options for advancing health and well-being. Some of the more innovative solutions 

will involve individuals and groups creating their own custom filters, and embedding feedback mechanisms and rules 

into personal devices, local environments, and even their own bodies to encourage themselves to stick with their 

long-term health goals by reshaping the context of their daily lives. 

In many ways, we already engage in health practices, such as checking weight daily, that put some aspect of health 

into the context of our daily lives. In the years to come, techniques for consciously shaping the context around 

us to improve long-term health will become more effective, personalized, and persuasive.

As tools for self-monitoring health information data become more widespread and main-

stream through mobile phones, wearable patches, and other devices, the information we 

have about ourselves has the potential to become more valuable but also more challeng-

ing to navigate. Using this behavioral and biochemical data to shape how we design the 

physical world will transform this confusing stream of data into meaningful feedback that 

can improve health choices. 

There’s more to managing health than individual efforts to monitor one’s biochemistry; 

there are also collective actions by government bodies, corporations, or citizen  

organizations—actions that include ad hoc and formal agreements to create restric-

tions or shape environments for improved health. For years, homeowners associations 

in the American suburbs have actively worked to preserve the visual environment by 

placing restrictions on landscaping and construction. Now local collectives are shift-

ing their focus to health. Both New York and Los Angeles are implementing municipal 

restrictions on food. The next decade will see widespread efforts to use local govern-

ments to embed local health values into communities. Not only will the values governing 

collective agreements continue to move toward well-being, but these types of agreements will 

expand to other locations and domains as local populations work to regulate food available for 

purchase, air quality, and a variety of other health factors.

Taken together, these individual and collective efforts signal a broader effort to reshape the 

environment with tools that include traditional urban planning and cutting-edge technologies. 

Although these efforts will continue to focus on the effect of chemicals on health and well-being, 

they will also introduce a new area of concern for environmental health—the decision-making 

environment—that considers how the design of physical environments indirectly influences our 

health decisions. This shift will accelerate efforts to transform homes and communities into 

environments that, like aging-in-place communities, actively promote health and well-being.

—Bradley Kreit
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tinkering toward innovation

Sources of innovation are expanding. Increasingly, innovations are emerging from the worldwide practice of tinkering—

experimenting, testing, probing, and making incremental improvements to existing tools and processes. Tinkerers range 

from the highly motivated patient seeking to improve his or her health, to the entrepreneur trying to come up with 

the next successful health or wellness product or service. While the tendency is to look at this practice as isolated 

individuals pursuing personal interests, these efforts collectively represent a new source of innovation from the 

bottom-up. The capacity of organizations to evaluate and integrate the global practice of tinkering will be critical for 

strengthening the innovation pipeline and improving both individual and collective health and well-being. 

From testing the definitions and accepted measurements of health and well-being, to targeting and treating networks 

of people with similar health affinities, to experimenting with new ways to deliver care, tinkering is creating new 

ways of treating illness and building health capacities in our bodies, networks and the environment.

Most of us unknowingly tinker with our health. We all have idiosyncrasies when dealing 

with the onset of a cold or coping with mental health conditions, we try out different diets, 

seek advice from doctors as well as friends, and make small adjustments to our lifestyles. 

Over the next ten years, we will complement existing tools with an expanding landscape 

of offerings that will provide a rich context with which to tinker and uncover practices 

best suited to our health needs. Advances in mobile abundant computing, bioinformat-

ics, and other sciences and technologies will augment our capacity to experiment on, 

repair or improve our bodies. These small-scale experiments will lead to new recom-

mendations, therapies, and trusted information sources. 

Our social surroundings are important determinants of our health. Recent discoveries 

have shown that the community of people around us has greater impact on our health 

than previously imagined. Not only do we rely on social communities for emotional 

encouragement and support in achieving our health goals, our social networks are also 

critical influencers of health behaviors and attitudes. For instance, researchers Nicholas Christakis 

and James Fowler illustrated that individual behaviors can spread through a social network in their 

book, Connected. As we increase our understanding of specific levers in a social environment that 

influence our health status, it will enable more social interventions. Imagine providers shifting from 

treating individuals to treating groups of people connected in a network.

Sensors and sensor mapping, abundant mobile computing resources, and augmented reality 

technologies are enabling more of us to tinker with both our physical and built surroundings. 

As access to these new technologies grows, we’ll see new forms of visualization; bottom-up 

community asset maps, maps of emotional states such as stress and anxiety, and new ways to 

visualize the location and distribution of a community’s risks and health resources. The information 

unveiled by the new mobile tools and sensor technologies will continue to improve our ability to 

tinker with our environments in an effort to make them more visible, safer, and healthier.

—Rachel Maguire
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making sense of sensors

Sensors and sensor networks are not new. They already play a role in our health and well-being, present in everything 

from digital thermometers to car braking systems. But over the next ten years, sensors will become smaller and more 

pervasive, allowing for more continuous monitoring of our bodies and the world we live in. Sensors will provide, in far 

more detail than is currently possible, new understandings of factors affecting our well-being and the choices we 

make. They will even offer a view of our health at a cellular level. The impact of emerging sensor technology will be 

significant, making the invisible visible and creating opportunities to improve our health earlier than has ever been 

possible before.

The ability of sensor and sensor networks to monitor and collect data at the scales of bodies, networks, and 

environments will offer a more complete picture of our health at any given moment. The addition of analytical 

tools that can process this new wealth of data will reveal patterns and allow us to take actions to increase our 

capacities for well-being at the appropriate scale.

Medical care in the next decade will see the emergence of body area networks, collections 

of small wireless skin-patch sensors that can monitor multiple vital signs. The ability to 

transmit and access this data via local terminals and mobile phones will change how 

in-hospital and remote medicine are practiced. Technologies like BioMEMS, tiny devices 

the size of transistors on computer chips, and nanosensors will be embedded in organs 

or travel through blood vessels to monitor biomarker levels. By transmitting data to 

external devices, these tiny sensors will enable earlier diagnosis and treatment of 

disease in addition to closely tracking daily health measures. 

Research shows that behaviors and characteristics such as happiness and obesity 

spread through social networks. Sensors will play an integral role in determining 

the health of a network by providing a steady stream of data about the health of the 

individuals within it. The aggregation and analysis of this data will paint a picture of a 

network’s overall health, and advances in visualization tools will make this data easy 

to understand and act on. Already, sensor-based fitness tracking devices and smart 

phone applications, encourage users to tap into their social networks for motivation and 

support. Someday, your network will be able to communicate with your environment to promote 

healthy choices, or will text you with an alert to avoid individuals who have been exposed to a 

disease.

The ability to measure air pollution with lightweight, hand-held devices and cell phones, and to 

share this data through distributed sensor networks, is already leading to a rise in crowdsourced 

environmental research. Over the next decade, these mobile devices will allow us to collect real-

time data about a variety of pollutants and help us address environmental concerns, as we go 

about our daily lives. The pooling of this location-tagged data will provide invaluable information 

about our physical environment. 

Fixed sensors will also play a role: sensors installed in “smart” homes will track patterns of be-

havior, detecting falls and generating reminders to take our medication, while sensors embedded 

in packaging will allow the tracking of food across the globe. These collective efforts will generate 

insights that can help us live healthier lives
—Alexandra Carmichael and Vivian Distler
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high-resolution diversity

Our understanding of differences between human beings is evolving. Over the next decade, advances in technology 

will help us perceive our differences and similarities at the level of cells, molecules, genes, and brain patterns. This 

high-resolution diversity will reveal meaningful variations of risks and capacities. Some variations will point to health 

patterns too subtle for us to fully grasp. Others will have less of an impact on our health but will influence the identity 

with which we navigate our self-care, social networks, and environment. The evolving lines of difference will provide 

fresh ammunition for old battles for equality, introduce new norms arising from new ways of measuring ourselves, and 

create new capacities for personalizing health interventions.

Over the next decade, the greatest advances in understanding diversity will come not from creating new categories, 

but from seeing the ways that human diversity is fluid and evolving. We’ll see the plasticity of human diversity 

and identity play out in new areas of intervention—on the scale of bodies, networks, and environments. 

Emerging brain-imaging technologies are uncovering differences in human thought 

patterns, cognitive functions, and mental aptitudes. We’re just beginning to learn how 

plastic and diverse human minds can be. Genes, once seen as independent code that 

program our bodies, are now understood in the larger context of our personal experience 

and our interactions with the environment. We’re also discovering that our capacities 

change dramatically over the course of a lifespan, and even just a day. 

Our social networks—families, friends, coworkers, and others—have always defined 

and reinforced our identities. Over the next ten years we will be able to visualize these 

relationships in high resolution, revealing waves of subtle influences that we have on 

each other’s health decisions. Seen in high resolution, “populations” take on new 

meaning. We’ll see the contagious effect of not only behavior like obesity and smoking, 

but also of health practices such as alternative treatments and unique interpretations 

of medical compliance. This interconnectivity will define us as much as, if not more 

than, traditional categories such as race, ethnicity, and gender.

Diversity has always been produced and defined by place, from geographic latitudes to  

neighborhood histories. Now technology is refining our ability to see the differences environment 

inscribes on our bodies. Advances in sensors and analytics enable us to see the effects of de-

grading air, water, and soil quality at finer resolution, from the residents of countries, counties, and 

zip codes to the inhabitants of individual buildings and passers-by on a street. We’re learning how 

our environments can affect our brains and genomes during childhood and throughout our lives.

—Jake Dunagan and Miriam Lueck Avery
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