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Overview
Metabesity, Longevity and Health

The GAP Between USA Health and Wealth: High Healthcare Expenditure, Low Health-Adjusted Life Expectancy (HALE)

Metabesity names the major chronic diseases, cancer and the aging process itself, all which share common metabolic roots and therefore can be 
collectively targeted. They comprise the most prevalent and costly degenerative conditions afflicting US citizens today. When metabolism is 
impaired or stressed, we age. Together with overnutrition and sedentary lifestyle, aging is a major risk factor for these diseases. Thus, the most 
effective and economic approaches to healthcare will necessarily involve the prevention of costly chronic diseases by intervening against their 
shared metabolic roots as early as possible, to prevent rather than to have to treat them.

Despite having one of the highest rates of healthcare spending, the United States is a complete outlier in terms of life expectancy at birth, 
Health-Adjusted Life Expectancy (“HALE”), and healthcare efficiency. Other developed countries are maintaining a much higher state of Healthy 
Longevity with much lower rates of healthcare spending. This is not due to inherent genetic differences - the USA is simply not implementing 
adequate policies and practices to utilize their healthcare dollars in effective ways.

The Needed Shift from Sick Care to Preventive Medicine then Precision Health, then Economic Prosperity

As the population ages, sick care will become increasingly expensive and ineffective. The USA needs to rapidly implement a broad-based shift 
from treatment to population-wide prevention. An array of tools are available ranging from simple digital-supported education to precision health 
approaches, using deep diagnostics and prognostics in combination with biomarkers of aging.  These tools can both reveal and confirm effective 
interventions and guide their optimal selection for the individual. The aim is to thereby delay the onset of disease with as minimal intervention as 
possible, as early as possible. Synergies of Longevity research, P4 medicine and Artificial Intelligence have the potential to enable rapid and 
widespread policy and infrastructural transformation of healthcare in America to quickly boost National Healthy Longevity (healthspan). However, 
this can only be possible with sufficient public and private commitment at every level and step.

 Policy Implications: National Government Strategy to Narrow the GAP Between Life Expectancy and HALE

The United States holds the greatest share of the multi-trillion dollar global Longevity economy and the majority share of global Longevity Industry 
companies and players. It also has one of the highest rates of healthcare expenditures.  While the US has all the resources necessary to become a 
global leader in Longevity, Preventive Medicine and Precision Health, and of National Healthy Longevity, it lacks such prioritization among 
government and private healthcare stakeholders. A cohesive strategy is lacking for enabling the Longevity Industry, AI, and Preventive Medicine to 
work in synergy, rather than in discoordination. The USA’s low HALE and large gap between HALE and life expectancy is not for lacking scientific 
knowhow,. The need is for policies to apply the science.
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Our metabolism comprises all of the chemical reactions that help keep our bodies alive. Factors such as resting metabolic rate 
(“RMR”), thermic effect of food (“TEF”), exercise and non-exercise activity thermogenesis (“NEAT”) all work together in a 
coordinated manner in order to maintain good health. Most of the major diseases of our time (including diabetes, 
cardiovascular and neurodegenerative diseases, and cancer) have common metabolic roots, and thus may be susceptible to 
common solutions. This constellation of interconnected diseases we call “metabesity”.

Metabolic syndrome is one of today’s most important health problems. Due to increased prevalence of metabolic syndrome in 
society, studies done on this topic have increased in number. Although metabolic syndrome was previously considered to be 
important only for cardiovascular health, new data has revealed that human health is compromised more thoroughly by 
metabolic syndrome. As a result, the problem has been redefined by the term “metabesity”, coined by Dr. Alexander Fleming.

What is Metabesity?

“Scientific evidence has been accumulating over recent decades that major non-communicable diseases of aging, such as 
diabetes, cardiovascular diseases, neurodegenerative disease and cancer, have common metabolic roots, and thus may be 
susceptible to common solutions.”

Dr. Alexander Fleming, Founder and Executive Chairman of Kinexum, and President and Chief Executive Officer of 
Tolerion, a biotechnology company developing disease-modifying treatments for type 1 diabetes and other 
autoimmune diseases.

DNA damage
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Dysregulation of 
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dysfunction

Oxidative stress
AGEING
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United States: Top Risk Factors (I)

Causes of Death

United States: Top Risk Factors (II)
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Alzheimer’s disease

Stroke

Lower respiratory infect

Colorectal cancer
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Lung cancer
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Cirrhosis 29.6%

163.1%

13.9%

17.1%

11.0%

30.8%

2.5%

37.4%

22.4%

9.6%

4.3%

% change 2007-20172017 ranking2007 ranking

Ischemic heart disease

Alzheimer’s disease

Lung cancer

Stroke

COPD

Lower respiratory infect

Colorectal cancer

Diabetes

Chronic kidney disease

Cirrhosis

Drug use disorders

Other

Cancer

Heart 
Disease

Stroke
Diabetes

Over 50% of deaths are from obesity-related chronic diseases 

Institute for Health Metrics and EvaluationSource:
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Links Between Longevity, Metabesity and Disease

Aging itself is largely a metabolic condition. As we get older, the day-to-day operations of metabolism inflict damage on 
human cells and organs. Moreover, as this damage accumulates, metabolism itself is thrown into disarray and these things 
are no longer coordinated with each other, causing metabolism to malfunction further and inflict even the more damage. 

Among the many signs of metabolic discoordination is a buildup of visceral fat, which may be partly a symptom and partly 
a cause of aging. 

It is well known that carrying excess visceral fat tissue in various ways increases risk of age-related diseases, shortens life 
expectancy, and raises lifetime medical expenditure. For example, excess visceral fat tissue adds to the presence of 
senescent cells, causes chronic inflammation via several age-associated changes. The more fat tissue, the worse the 
outcome, and even being moderately overweight rather than obese still produces a negative impact on long term health. 

Aging, therefore, along with diabetes, cardiovascular and neurodegenerative diseases, and cancer, is itself an additional 
component of metabesity. It is also well known that the western diet and lifestyle similarly contribute to the same 
metabolic dysfunction and contribute to signs of premature aging.

So given how intimately connected aging, metabesity and disease are, seeking to address the metabolic roots of various 
diseases might also lead us to discover methods for improving the aging process itself, with positive ramifications for 
everything from obesity to arthritis.

Cardiovascular 
diseases

Neuro-
degenerative 

diseases
Hypertension Diabetes/

Obesity Osteoporosis Cataract Dementia Arthritis Cancer

Age-related diseases

ResearchGateSource: 6Aging Analytics Agency
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Number of deaths per 100,000 from preventable diseases or 
complications had adequate healthcare been available, in 2013

People with Chronic Conditions Account for 84% of National  Health Care Dollars and 99% of Medicare Spending

Sources: Medical  Expenditure Panel Survey, 2006 and Robert Wood Johnson Foundation, Chronic.
Care: Making the Case for Ongoing Care, February 2010

Life expectancy at birth, 2016

Los Angeles TimesSource:America's Health Rankings | AHRSource:
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In the United States 16.4% of adults have high hypertension (SBP>=140 OR DBP>=90). Men are exposed to hypertension in 1.2 times more than 
women 

Alcohol and tobacco use Ethnicity

Cardiovascular Disease

Diabetes

High Cholesterol Level

Existing health conditions 
that increase risk of 

hypertension as people age 

16.4%

The United States has experienced some decline in 
hypertension prevalence, but it has plateaued over the last 
decade. This plateau leaves the United States considerably 
above the global target, that is 25% relative reduction in the 
prevalence of raised blood pressure.

Source: World Health Organization | Risk Factors
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OECD Rank
(Global Rank) Country % of Adult Population 

that is Obese

1 (12) United States 36.2

2 (17) Turkey 32.1

3 (22) New Zealand 30.8

4 (26) Canada 29.4

5 (27) Australia 29.0

6 (28) Mexico 28.9

7 (32) Chile 28.0

8 (33) United Kingdom 27.8

9 (41) Hungary 26.4

10 (44) Israel 26.1

The WHO and OECD indicate that the U.S. has the greatest 
prevalence of obesity among high-income countries. Over a third of 

the U.S. is obese, compared to just over a fifth on average in 
comparable countries

Source:

Current trends of increase in obesity across the United States 
deviates from the global target of the noncommunicable diseases 

action plan 2015-2020 to halt the rise in obesity 

Multiple studies demonstrate that obesity reduces lifespan, with a loss of 9-13 years of life for individuals with BMI >35. It is 
possible that health and life expectancy gains could be even greater if it was not for the increasing prevalence of extreme obesity

Journal of ObesityWorld Health Organization | Risk Factors

Prevalence of More Extreme Obesity
● The most robust estimates of the association between BMI and mortality, suggests that the mortality risk from excess body 

weight increases from a BMI of 25 but is not substantial until BMI exceeds 32–35. The Global BMI Mortality Collaboration 
demonstrates evidence of a 31% increase in risk of premature death for every 5 BMI unit increase over 25, with an overall 
increased mortality risk of 45% for stage 1 obesity, 94% for stage 2 obesity.

Reversal of Relationship in Old Age
● In old age those of low body weight are at higher risk of disability (limitations to activities of daily living) and mortality. The 

relationship between obesity and health appears to reverse in old age.

9
The Global BMI Mortality Collaboration

https://www.researchgate.net/publication/225087372_Obesity_and_Trends_in_Life_Expectancy
http://apps.who.int/gho/data/node.main.A867?lang=en
https://www.ncbi.nlm.nih.gov/pubmed/27423262
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In the United States prevalence of insufficient physical activity among adults equals 40% of the age group 18+ years. Share of 
American women, who are physically inactive, is more than respective share of men by 1.51 times

Insufficient physical activity 
is one of the 10 leading risk 
factors for global mortality.

People who are insufficiently 
physically active have a 20% 

to 30% increased risk of 
all-cause mortality.

Insufficient physical activity 
is a key risk factor for 

noncommunicable diseases 
(NCDs) such as 

cardiovascular diseases, 
cancer and diabetes.

Source: World Health Organization | Risk Factors

Sources: Behavioral Risk Factor Surveillance System and The 
State of Obesity

The State of Obesity

Adults aged 65 and over reported the highest prevalence of 
physical inactivity (32.1 percent) followed by adults aged 45 to 

64 and younger adults aged 18 to 44.

Insufficient physical 
activity

Overweight and 
Obesity

Raise of 
Blood 

Glucose

Diabetes

Cardiovascular 
DiseaseRaised Blood Pressure

The United States, as a WHO Member State, has agreed to 
reduce insufficient physical activity by 10% by 2025.

10
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In the United States adults with raised fasting blood glucose (>= 7,0 mmol/L or on medication) account 9.4% of respective age group. Men are 
exposed to risk of raised fasting blood glucose  is 1.18 times more than women 

Prevalence in seniors: The percentage 
of Americans age 65 and older remains 
high, 25.2% of seniors are diagnosed 
with diabetes .

Source: World Health Organization | Risk Factors ADA

Diabetes remains the 7th leading cause of death in the United States

Excess Body Fat Higher AgeHigh blood pressure 

Risk factors of diabetes

Adults with diabetes are 
significantly more likely to die 
from a heart attack or stroke.

85.2% of people in the United 
States with type 2 diabetes 

are overweight or obese

A person with diagnosed 
diabetes at age 50 dies 6 

years earlier than a 
counterpart without diabetes

Metabisity
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The Burden of Cancer in the United States

In 2018, an estimated 1,735,350 new cases of 
cancer will be diagnosed in the United States and 

609,640 people will die from the disease

The most common cancer (listed in descending 
order according to estimated new cases in 2018) is 

breast cancer.

Cancer mortality is higher among men than women 
(196.8 per 100,000 men and 139.6 per 100,000 

women). 

Approximately 38.4% of men and women will be 
diagnosed with cancer at some point during their 

lifetimes (based on 2013–2015 data).

The number of cancer survivors is expected to 
increase to 20.3 million by 2026.

Estimated national expenditures for cancer care in 
the United States in 2017 were $147.3 billion.

Source:

In the United States, the overall cancer death rate has declined 
since the early 1990s

The overall cancer 
death rate in the United 

States fell

↓ 26%

1991 2015

Advancing age is the most important risk factor for cancer 
overall, and for many individual cancer types

12
National Cancer Institute
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Links Between Longevity, Metabesity and Disease

Of all the major health threats to emerge, none has challenged the very foundations of public health so profoundly as the 
rise of chronic noncommunicable diseases. Heart disease, cancer, diabetes, and chronic respiratory diseases, once linked 
only to affluent societies, are now global, and the poor suffer the most. These diseases share four risk factors: tobacco use, 
the harmful use of alcohol, unhealthy diets, and physical inactivity. These are called modifiable risk factors that can lead to 
cardiovascular disease, the leading NCD in terms of premature deaths. This constellation of interconnected diseases we 
call “metabesity”.

All risk factors of NCDs lie in non-health sectors, requiring collaboration across all of government and all of society to 
combat them.

13

The prevalence of the metabesity, a cluster of cardiovascular risk factors associated with obesity and 
insulin resistance, is dramatically increasing with aging

Age-Related 
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The USA currently has a significant gap between its Healthy-Adjusted Life Expectancy (“HALE”), 70, and life expectancy at 
birth, 77, compared to a gap of just 4 years in Singapore (78 - 82). Its life expectancy at birth ranks 25th in the world, and 
yet its healthcare expenditures are the highest among all developed countries in the world. 

It is clear that the situation in the US does not stem from the developed state of its science, technology or medicine. 
Rather, its is rooted in policy. This report seeks to analyze specific policy initiatives that can enable the USA to turn its 
health deficit around.

The United States exhibits the following conditions which warrant establishing policy solutions for metabesity:

◆ High healthcare spending relative to HALE (the desired end product of healthcare). The US spends about twice what 
other high-income nations do on healthcare while exhibiting the lowest life expectancy and one of the largest gaps 
between its unadjusted and health-adjusted life expectancies at birth.

◆ The large gap between HALE and life expectancy at birth generally in the United States. HALE is a measure of 
population health that takes into account mortality and morbidity - it adjusts overall life expectancy by the amount of 
time lived in less than good health.

◆ The high prevalence in the USA of many diseases rooted in metabesity. A study found that 34% of US adults in 
government health surveys conducted between 1999 and 2006 had some form of metabolic syndrome, up from 29% 
in similar surveys done between 1988 and 1994. The researchers estimate that about 50 million US adults had 
metabolic syndrome in 1990 compared to 64 million in 2000.  According to researchers, the number of Americans 
with metabolic syndrome between 1999 and 2006 was probably about 68 million.  In general, it was established that 
the rise in metabolic syndrome was primarily due to growing rates of abdominal obesity and high blood pressure.

America’s Large Gap Between Wealth and Health: 
High Healthcare Expenditures and Low Health-Adjusted Life Expectancy

Reuters: Business & Financial News, US & International Breaking NewsSource:
14
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Federal Spending on Health Care has increased substantially over the 
past several decades. Health spending growth has outpaced growth of 

the United States economy

% of GDP

Medicaid, CHIP, and Marketplace Subsidies

Life expectancy increases with increase in  GDP per capita. The wide 
variation in the life expectancies for countries with high GDP per capita 
would be due to healthcare policy and health status of the population

Health-Adjusted Life Expectancy (HALE), used here as a measure of 
Healthy Longevity, is the average number of years an individual can 

expect to live free of chronic age-related disease.

Relation between life expectancy at birth and health spending per 
capita shows the slowdown in  life expectancy at birth with respect to 

increase in healthcare spending per capita

OECD StatisticsSource:

World Economic Outlook Geoba.se - Life Expectancy Sources:

GHO Life expectancy and HALESource:

Medicare
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In the United States there is a strong tendency to 
rapid increase of Total National Health 
Expenditure (Millions $) over time. In 2017 this 
figure reached an enormous value of almost 3.5 
trillion dollars. And there is a tendency to further 
expenditure increase in this field. 

Despite the increasing Total National Health 
Expenditure, there is an opposite trend in Life 
Expectancy at Birth (Years). The amount of the 
decrease in life expectancy is less alarming than 
the fact that addiction and a decline in the 
emotional wellbeing of Americans have 
contributed significantly to decrease of the 
average length of life in the United States.

Source: The World Bank CMS.gov 
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In the United States structure of healthcare expenditures by sources of funding is stable during previous years. The growth of total healthcare 
expenditures goes with proportional growth of all  types of financing. Health insurance contributes the most, 53.7% of total healthcare 

expenditures in 2017

Source: CMS.gov 

The United States Health Dollar ($3.5 trillion in 2017), Where It Went

17
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Wasteful Healthcare Spendings

Health expenditure is rising in the United States as in most OECD countries. Yet, a considerable part of this health 
expenditure makes little or no contribution to improving people's health. In some cases, it even results in worse health 
outcomes. The United States could potentially spend significantly less on health care with no impact on health system 
performance, or on health outcomes.

Behavioural root causes of wasteful healthcare spendings are the following: 
◆ imperfect knowledge, cognitive biases;
◆ poor management, organisation and coordination; 
◆ incentives misaligned with system goals. 

Source:
18
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U.S. States with Longest Healthy 
Life Expectancy

U.S. States with Shortest Healthy 
Life Expectancy

1. Minnesota - 70.3 healthy years
50.  West Virginia - 63.8 healthy 

years

2. Hawaii - 70.1 healthy years 49. Kentucky - 64.3 healthy years

3. California - 69.9 healthy years 48. Oklahoma - 64.5 healthy years

4. Washington - 69.1 healthy  
years

47. Alabama - 64.6 healthy years

5. Vermont - 69 healthy years 46. Mississippi - 64.9 healthy years

Indicators

Absolute change, years

2000-2005 2005-2010 2011-2016

Life Expectancy at 
birth 0,7 1,1 -0,3

Healthy life 
expectancy at birth 0,5 0,8 -0,4

Life Expectancy at 
age 60 years 0,7 0,9 0
Healthy life 
expectancy at age 60 
years 1 0,6 0,1

Source: World Health Organization | Risk Factors Business Insider

 Healthy Life Expectancy - Compared to Other U.S. States

The average life expectancy in the U.S. has been on the decline for 
three consecutive years since 2014.

The difference in life expectancy at birth between white men and 
women declined from 5.3  years longer lives for women in 2000 to 4.7 

years in 2013. Since 2014 the difference has begun to rise

Trends in Gap Between Life Expectancy and Health-Adjusted Life 
Expectancy 

19
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The biotechnological tools and funding necessary to directly intervene in metabesity already exist. The question that 
remains is the degree of personalization, precision, prevention, and patient participation involved in their application. The 
current state of medicine and health care is currently being disrupted by a shift away from "one-treatment-fits-all" 
blockbuster drugs and towards P4 (Personalized, Precision, Preventive and Participatory) medicine: optimized disease 
prevention and applying drugs long before the underlying pathology develops into actual chronic disease. This increasing 
precision would allow for a series of increasingly smaller micro-doses as technology advances.

This medicine consists of the leading edge of advanced biomedicine already at the level of practical, real-world 
implementation and use. The “preventive” focuses on maintaining a state of good health, and implicitly decreasing the 
probability of disease development through periodic health monitoring, and the application of treatments. The 
“personalized” and “precision” refer to the drugs and treatments that will be designed and applied using precise, 
individually-tailored methods of dosing, cocktail compositions of micro-dosages, and efficient methods of delivery. The 
“participatory” refers to the increasingly active role that patients are taking in managing their own health. Its high degree of 
complexity necessitates not only innovative frameworks for general benchmarking and forecasting, but also the general 
assessment of its technologies’ and therapies’ basic safety and efficacy. This starts with development of biomarker panels 
for aging as a means of evolving effective P4 strategies.Vast amounts of data aggregation and analysis are required to 
identify predictive markers. Data aggregating for biomarkers of aging (rather than biomarkers of disease) is particularly 
difficult, as by definition it has to be gathered from healthy disease-free populations (e.g., data that distinguished the young 
from the even younger) rather than from among the health data of hospital populations. Furthermore, as the scope of P4 
medicine broadens in the coming years, the number of biomarkers and technologies involved will increase rapidly to the 
thousands.

Identifying a vast number of biomarkers will eventually require the aggregation of incomprehensibly large volumes of 
data, making the implementation of P4 medicine infeasible with conventional computation. AI is the indispensable tool 
for overcoming this limitation, and is already in use in longevity-progressive states such as the UK, Switzerland and 
Singapore.

The Shift from Sick Care to Preventive Medicine

20Aging Analytics Agency



With the aging of the population and an increase in the proportion of 
older persons, the shift in the burden of disease towards chronic 
conditions has accelerated. And chronic diseases are responsible for 
7 out of 10 deaths. These rates are expected to increase significantly 
over the next two decades, particularly due to the obesity epidemic. 

Increases in the prevalence of chronic disease are outstripping 
reductions in acute infectious diseases. Such epidemiologic 
evolution demands a focus on public health and prevention.

For years, the United States has approached public health backwards. 
The health care system has been set up to treat people after they are 
sick rather than keeping them well in the first place. 

Yet economic and technological factors dating from the early 20th 
century remain strong barriers to effective disease prevention. A key 
feature of the system is its use of a piecemeal, task-based system 
that reimburses for “sick visits” aimed at addressing acute conditions 
or acute exacerbations of chronic conditions. 

Economic incentives encourage overuse of services by favoring 
procedural over cognitive tasks and specialty over primary care. 
Prevention is the most effective, common-sense way to improve 
health and reduce health care costs in the United States. 

The Shift from Sick Care to Preventive Medicine

Steps that should be taken to put 
prevention first in the health care system

Advance and modernize the nation’s 
public health system

Build partnerships within and outside 
the health field

◆ Partnering with health care payers, 
including both public and private 
insurers

◆ Partnering with health care 
providers, including expanding 
health care models

◆ Partnering with sectors beyond the 
healthcare system, including 
drawing the connection between all 
facets of society and health

Source: NCBI Huffpost 
21Aging Analytics Agency
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Paradigm  Shift from Treatment to Prevention Preventive Treatment

Precision Diagnostics (II)Precision Diagnostics (I)

This eclectic range of biotechnologies owe their “preventive medicine” status to the fact that each can be 
applied (and micro-adjusted) in response to continuous monitoring of biomarkers.

In order to achieve an optimal panel of aging biomarkers for precision diagnosis data must be taken using 
multiple health variables from people who are not currently patients. This is an almost entirely impractical 
task to do manually. 

The diagnostic technologies of the future will be grounded in bodies of data which are incomprehensibly 
vast, spanning every determining stage in the development of  pathology, from the exposome to the 
genome.

22Aging Analytics Agency
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This shift from treatment to prevention is ultimately leading to a coming age of Precision Health, where patients are 
empowered with the tools necessary to become the CEOs of their own health, through the application of P4 medicine in 
response to continuous monitoring of fluctuations in biomarkers of aging for the maintenance of the optimal state of 
health until the very end of life. “Precision Health” denotes the continuous stabilization of health and the 
maximum-obtainable maintenance of a young biological age via the routine application of micro-interventions in response 
to ongoing fluctuations in biomarkers of aging and health. 

The high degree of complexity associated with Precision Medicine, the development of biomarker panels for aging to 
determine what P4 technologies are effective, and the role of AI in achieving this means that progress in creating a 
comprehensive system of Precision Health is less of a biotechnology problem (which requires us to wait on biotech 
breakthroughs), and more of a data mining, analysis and management issue. 

This, in turn, makes it a government problem to some extent, as only government-led initiatives would be capable of 
providing the necessary infrastructure for such a project on a national level.  In other words, the future rate of progress in 
solving the metabesity crisis (which plays a pivotal role in the future of HALE), relies on a certain amount of government 
coordination.

P4

Preventive Precision

Personalized Participatory

Precision 
health

Analysis of biomarkers
of ageing

Calculated microinterventions
to normalize biomarkers

Re-analysis 
of biomarkers of aging

The Shift from Preventive Medicine to Precision Health
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The New Frontier - from Precision Medicine to Precision Health

Precision DiagnosticsPrecision Diagnostics. New Intervention

As the Precision Health industry is grown and developed to scale, we will see an increasing emphasis on 
the creation and validation of a wide diversity of biomarkers of aging come into use, which will enable the 
extension of healthspan and the maintenance of optimal health for the majority of citizens' lifespans via 
continuous, AI-empowered monitoring of fluctuations in personalized biomarkers of aging.

Not only do new methods of standard industry benchmarking and forecasting need to be developed to 
combat the issues of overcomplexity and multidimensionality in the Longevity Industry, but new methods of 
testing the basic safety and efficacy of Longevity and Precision Health diagnostics, prognostics and 
therapeutics need to be adapted as well, moving away from the use of model organisms, towards a more 
human-centric approach.

Gathering aging biomarkers means collecting data which marks the difference between healthy people 
only, e.g. between the young and even younger, with no traces of any officially recognised diseases. The 
continuous monitoring of small changes in such biomarkers, and the continuous and commensurate 
micro-adjustment of treatments in response, allows for some de facto reversal of biological age.

Development of “Minimum Viable” and “Most Comprehensive” 
Panels of Biomarkers of Ageing
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The fourth “P” in P4 Medicine is “participatory”, which refers to the increasingly active role that patients are taking in 
managing their own health, culminating in a situation where citizens are empowered with the tools, approaches and 
services capable of enabling continual micro-adjustments to their behavioural, lifestyle and therapeutic regimens in 
response to continuous AI-empowered monitoring of micro-changes in biomarkers that measure state of health and 
predict risk of diseases long before their actual onset and progression. 

Furthermore, its high degree of complexity necessitates not only innovative frameworks for general benchmarking and 
forecasting, but also for the general assessment of its technologies’ and therapies basic safety and efficacy. The role of AI 
in achieving this is already remarkably apparent, especially in places such as the UK, USA, Switzerland and Singapore. For 
example we have seen very proactive efforts by the UK government, both through their AI Industrial Grand Challenge and 
their aging Industrial Grand Challenge, to rapidly apply AI to preventive medicine, advanced biomedicine and digital health, 
and the recent establishment of the All-Party Parliamentary Group for Longevity, where Aging Analytics Agency was 
proactively involved. 

Precision Medicine Initiative (PMI – renamed “All-of-Us”) was launched in the USA in 2015 . As part of its objectives, the 
initiative aims to create a voluntary national research cohort of 1 million participants, to provide better treatments for 
cancer via the identification of genomic drivers, to modernise the regulatory landscape, and to partner with relevant private 
and public actors. This initiative has highlighted the importance of public participation in research and has reinforced the 
idea of partnership with research participants as a driver of the initiative. Progress in metabesity hereafter is both a 
biotechnology problem, and a data mining, analysis and management problem. This, in turn, makes it a government 
problem to some extent, as only government-led initiatives would be capable of providing the necessary infrastructure for 
such a project on a national level.  In other words, the future rate of progress in solving the metabesity crisis (which plays a 
pivotal role in the future of HALE), relies on a certain amount of government coordination.

The United States and P4 Medicine
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The United States already possesses a large share of the global Longevity economy’s basic resources. Not only is it home 
to a huge scientific base, it is also a world leader in AI in healthcare, with America’s top 5 hospitals all possessing machine 
learning capabilities. However, these resources are not optimally assembled so as to provide a framework for the P4 
ecosystem which would be necessary to make inroads into tacking metabesity. 

The United States is the birthplace of biotechnology and AI, encompassing Silicon Valley and several AI hospitals within its 
borders, but this offers it little competitive advantage for Precision Health for as long as there is no national strategy for 
integrating these resources together. America also has a very strong AI in Healthcare industry, and has heavily prioritized 
the development of its AI industry more generally on a national level but its efforts in the specific realm of AI for Preventive 
Medicine is comparatively lacking.

Other nations are already seizing this initiative. British parliamentarians are discussing the establishment of a AI Centres 
for Longevity across the country.  We are seeing initiatives for a preventive medicine approaches to aging across the globe, 
from the UK’s Genomic Medicine Service, and Swiss Personalised Health Network. 

If a nation many times larger than Switzerland or the UK, such as the United States, were to do the same, and direct its 
resources toward solutions for metabesity and aging, for which there is ample incentive in the USA to address, and which is 
linked to innumerable medical issues negatively influencing the USA’s HALE, even despite its high standard of living, it 
could revolutionize global healthcare, greatly accelerate biomedicine, and ignite the emerging global Longevity industry.

In the next few years, several technologically advanced small technocratic states will emerge as global competitors in the 
development of integrated Longevity Industry ecosystems, some of which will focus on specific sectors tuned to their 
unique strengths, while others will seek to create fully integrated hubs encompassing the entire multifaceted scope of the 
Longevity Industry. Whether the US will embrace this wave of change remains to be seen - what is clear however is that the 
nation’s future health and wealth depend upon it. With its strong domestic Longevity industry and strengths in AI, US could 
very quickly become a global leader in the application of AI for Longevity, Preventive Medicine and Precision Health.

Utilizing Strength of United States in Artificial Intelligence (AI) Industry for 
Rapid Progress in AI for Precision Health and Longevity

26

https://emerj.com/ai-sector-overviews/top-5-hospitals-using-machine-learning/
https://www.england.nhs.uk/genomics/nhs-genomic-med-service/
https://www.sphn.ch/en.html


Aging Analytics Agency

Health-Adjusted Life Expectancy vs. Life Expectancy (2000-2016)
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Countries with longest life expectancy, 2016

Source: WHO

http://apps.who.int/gho/data/node.main.688?lang=en
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Precision Medicine: New Insights

Metabolomics, proteomics, microbiomics and beyond are offering substantially more biological data and insights on 
unique trajectories of diseases. Furthermore, we are now seeing market penetration of wearables grow significantly which 
raises the possibility for more precise behavioral data and medical-grade vital signs monitoring offers even more analytical 
opportunities to assess risk and monitor the progression of chronic diseases. Add the growing number of social 
determinants data analytics offerings and our ability to match patients with not only appropriate biopharmaceutical 
interventions, but even broader care pathways and social supports is beginning to improve dramatically.  More granular 
data means more finely tuned ways of performing risk stratification for assignment to different care regimes.

Source: Chilmark Research
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AI for Precision Health in the United States: New Data

Translating the tremendous growth in data into clinical insights falls into the hands of AI (Artificial Intelligence)/ML 
(Machine Learning) platforms. The rapid growth in investment in AI and cloud computing are beginning to create the 
foundations for the Precision Health market of the future.

However, the rapid growth of data sources and types of data does not automatically translate into improvements for the 
clinician and patient at the point of care. The burden of work in managing this huge influx of data is growing. There is little 
doubt that AI and the cloud will bring a great deal of computational power to health systems.

There are a number of limitations in the current health IT (Information technologies) and EHR (electronic health record) 
infrastructure that make the clinical realities of PM challenging.

◆ The Sync 4 Science (S4S) program that is part of the PMI (Precision Medicine Initiative) in the United States is 
utilizing SMART on FHIR to integrate data from EHRs and the All of Us Research Program. There is also a lack of 
storage space, but perhaps even more importantly, integrating genetic test reports that can be 20 pages long in the 
context of clinical decision support has not been an easy task.  Making genetic data clinically actionable can be 
difficult when the science has significant degrees of uncertainty. 

◆ The eMERGE Network across over a dozen academic research centers has been making a great deal of progress in 
recent years in addressing the challenge of integrating genomic data into EHRs. Some of the remaining issues 
include how to best handle genetic knowledge that may also impact a patient’s family who may also need to be 
tested for similar genetic conditions. As new insights in basic science emerge, the meaning of test results in the past 
can change over time. This can result in very different conclusions from the original context when the test was taken 
and create uneasy clinical encounters for patients and clinicians.

Source: Chilmark Research
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National Health Deficit in USA is Basically a Policy Problem 
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In 2019 the US government’s deficit increased to $120 billion in July, fueled by increases in spending on health care, 
according to data released by the Treasury Department.

This represents a further encroachment of the global so-called “Silver Tsunami,” the economic devastation being inflicted 
by the aging population. 

The United States spends more on health care than any other country in the world, and a large share of that spending 
comes from the federal government. In 2017, US spent about $3.5 trillion, or 18 percent of GDP, on health expenditures – 
more than twice the average among developed countries. Of that $3.5 trillion, $1.5 trillion is directly or indirectly financed by 
the federal government. In other words, the federal government in the US dedicates resources equal to nearly 8% of the 
economy toward health care. By 2028, it is estimated that these costs will rise to $2.9 trillion, or 9.7 percent of the 
economy. Over time, these costs will continue to grow and consume an increasing share of federal resources.

Yet compared to other countries, the United States also has one of the least preventive, least government-coordinated 
approaches to health care. As a result, it has little to show for this in terms of HALE, or in terms of the ~10-year gap 
between HALE and life expectancy at birth. However, the United States already has the human expertise, the capital, 
companies and research institutions to reverse this situation entirely.

What is needed now is the political will to develop a national strategy that assembles existing health care resources in a 
way that addresses the underlying metabolic roots of obesity and age-related diseases. This will be a major topic at 
Targeting Metabesity 2019 in Washington DC in October, where relevant industry participants will gather.  It is hard to 
imagine another topic with a similar potential to muster bipartisan support for a trifecta of 'wins':  improved quality and 
quantity of life for our growing elderly; trillions in taxpayer savings in public health care costs, net of entitlement benefits; 
and trillions in economic growth from the enlarged market of active, alert elderly consumers of goods and services.  We do 
not believe it hyperbole to think that healthy longevity is one of the biggest and most leveraged health care challenges and 
opportunities of this century.

Aging Analytics Agency

https://www.reuters.com/article/us-usa-economy-budget/u-s-budget-deficit-widens-spending-up-on-health-military-idUSKCN1V21RE
https://www.crfb.org/papers/american-health-care-health-spending-and-federal-budget
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Countries with longest life expectancy, 2015
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The United States spends a disproportionate amount on health care, 
comparing to Singapore, but HALE is relatively low

Singapore

HALE: 76.2

HALE GAP: 6.7

Life Expectancy: 82.9

Healthcare Efficiency Rank: #2

Healthcare Spending: 4.5% GDP

HALE: 68.5

HALE GAP: 10.0

Life Expectancy: 78.5

Healthcare Efficiency Rank: #25

Healthcare Spending: 18% GDP

United States 

https://data.worldbank.org/indicator/SP.POP.DPND.OL?end=2017&start=1960&view=chart
https://www.mercer.com/newsroom/global-pension-index-reveals-who-is-the-most-and-least-prepared-for-tomorrows-ageing-world.html
https://www.bloomberg.com/news/articles/2019-04-22/medicare-social-security-face-shaky-fiscal-futures?utm_source=facebook&utm_content=business&utm_medium=social&cmpid=socialflow-facebook-business&utm_campaign=socialflow-organic&fbclid=IwAR08DQ7iNhB0h5Xt-pXPmQ7jwAydxEJ2Hi-DEmbB0M0C986H4i_qUc0dXjg
https://archive.mishtalk.com/2016/07/05/spains-social-security-program-will-go-bust-in-2018/
https://thediplomat.com/2018/09/what-is-happening-with-south-koreas-pension-fund/
https://uk.reuters.com/article/us-china-economy-pension/china-says-will-guarantee-pensions-amid-warnings-of-funds-drying-up-idUKKCN1S001M
https://www.ft.com/content/aca0b86c-e51c-11e4-bb4b-00144feab7de
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Healthcare is subject to extensive regulation at both the federal and the state level. Under this system, the federal 
government cedes primary responsibility to the states under the McCarran-Ferguson Act. Essential regulation includes the 
licensure of healthcare providers at the state level and the testing and approval of pharmaceuticals and medical devices by 
the U.S. Food and Drug Administration (FDA), and laboratory testing. 

Healthcare facilities in the United States are largely privately owned. American citizens obtain health insurance through 
their employers, independently through private purchase, or through government-based programs. Some low-cost and 
cost-free health care services exist through non-profit organizations, charities, and publicly funded programs. However, 
international visitors should always carry their insurance when they visit the United States. The cost of treating a serious 
emergency can be catastrophically high.

The United States is home to some of the best hospitals and research facilities in the world. Their top treatment hospitals 
include the Mayo Clinic, the Cleveland Clinic, Johns Hopkins Hospital, UCLA Medical Center, and Massachusetts General 
Hospital. The United States is also considered one of the best destinations in the world for cancer care, cardiac care, and 
orthopedic medicine. In major cities, there’s a wide range of public and private hospitals, surgery centers, urgent care clinic, 
and specialty clinics. In smaller communities, care options are more limited and may include everything from a county 
hospital, a community care clinic run by nurse practitioners, to telehealth services.

Healthcare System in the United States

Source: International Insurance MIT Medical 
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Underperforming 
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Main issues of 
healthcare system
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Focus on Health Status of Elderly

Sector Relation to the Provision of Health Services for Older Persons

Housing ● Provision of suitable-quality housing, both in the community and within institutions, to sustain health.
● Reconstruction of housing to accommodate disabled older persons.

Public Health ● Creation of prevention and health promotion programs that affect older persons.
● Viewing vaccination as a lifelong priority, to help people remain active and productive for as long as possible.
● Improve medication management of health status information.

Education ● Training of all levels of health professionals in special skills related to the problems of older persons.

AgeTech ● Provision of increasingly complex mechanical and electronic devices for the treatment and rehabilitation of older 
persons.

Urban Design ● Location of housing for older persons so as to optimize access to health, nutritional, recreational, and social services.

Transportation ● Provision of public transportation and facilitation of personal transport to enhance mobility and its social outcomes.

Socialization ● Development of socialization activities for elderly to handle stress better, social activities lead  to important increases in 
cardiovascular health and an improved immune system.

As the length of life and number and proportion of older persons increase, a central question is how to improve health 
status and minimize premature death rate related to metabolic risks.

A focus on national-level health status and its temporal trajectory is critical for several reasons. Health status is one of the 
most important indicators of well-being, and it predicts a large proportion of societal expenditures on health and social 
services for the elderly. Health status depends on individual lifestyle factors, social and community networks, general 
socioeconomic, cultural and environmental conditions. Health status is also reciprocally affected by social and political 
policies and programs. 

Relationship of Public-Sector Programs and Policies to Health Services for Older Persons

Source: The Health of Aging Population
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Improving Quality While Containing Costs

Holding the healthcare industry to a higher standard. America’s healthcare system is world-renowned for developing 
advanced treatments. But apart from advanced research it is important to provide effective, low-cost treatments that work, 
triggering unnecessary treatments and higher costs down the line.
 

Stop focusing on “sick care.” Health care leaders must shift the nation’s “sick care” approach to care that is preventive and 
comprehensive.

Making health care safer for patients. Experts say that medical errors are the third most common cause of death in 
America. 

Holding health insurers accountable. By focusing on insurers’ payment strategies and quantitative goals and results, 
closer scrutiny of health insurers can drive systemic reforms to improve safety, increase care coordination, boost 
prevention, and bring down costs for consumers and small businesses.

Comprehensive prescription drug reform. America’s prescription drug development and patent system should be focused 
on the research into needed breakthrough therapies for life-threatening conditions. The savings from overhauling the 
patent system—which gives pharmaceutical corporations immense pricing power—can be reinvested in research into 
high-priority therapies. 

Price transparency for health care services. The very least that can be done about rising health care costs is make sure 
consumers can get prices for services or treatment up front, to allow for more informed decisions about value, encourage 
price competition that could help keep costs in check, and create accountability for unreasonably high-cost providers.

Preserving competition. Studies show consolidation between hospital systems, health insurers, pharmaceutical 
corporations often leads to higher prices and worse service.

A public option health plan. Providing Americans under 65 with the option of buying into Medicare or Medicaid—could 
provide consumers with a cheaper alternative to commercial health insurance, ensure that there are coverage options for 
consumers who lose their employer-based coverage. 
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Tackling Wasteful Spending on Health

Wasteful Healthcare 
Expenditures

Tackling Issues

Clinical Care ◆ Development of robust information systems to identify low-value care
◆ Creation of reporting  and learning systems of adverse events 
◆ Patient-reported measures to receive value  and safety from the perspective of care 

recipient
◆ Adherence to clinical guidelines and protocols can be encouraged by audits and 

feedback
◆ Behaviour change campaigns 
◆ Financial incentives and nudges in form of disinvestments

Operational Care ◆ Payments and financial incentives to promote day-surgery 
◆ Behaviour change for providers and patients through clinical guidelines, disease 

management
◆ Promotion of self-management by patients, education campaigns

Government Care ◆ Acting in the detection, prevention and response to fraud in the delivery and 
financing of care

◆ Proactively seek to identify problem areas (data mining, campaigns targeted at 
specific types of care susceptible to abuse

◆ Combat inappropriate business practices 

Strategies to reduce waste can be summed up as: stop doing things that do not bring value, and swap when equivalent 
but less pricey alternatives exist.

Source: OECD

http://www.oecd.org/health/tackling-wasteful-spending-on-health-9789264266414-en.htm
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Maintain America’s Leadership in Biomedical Innovation

America has a history of being a leader in biomedical innovation. The United States is home to many of the world’s leading 
scientists, hospitals, research organizations and institutes of higher education. Both the nation’s human talent and 
investment in the sciences have led to the countless medicines and medical treatments that have made life in America – 
and around the world – longer and healthier. 

Government maintains the competitive marketplace in the US to encourage continued medical innovation. The US leads 
globally in the development of new treatments and cures. For example, Americans can access cancer medicines about two 
years earlier on average than patients in other developed countries such as the UK, Germany and France. 

Government grants have been essential to America’s medical achievements. Researchers who reviewed the 100 most 
commonly prescribed drugs in the US found that 93 percent had benefited from NIH funding. The percentage is even higher 
for new drugs. From 2010 to 2016, 97 percent of new drugs that made it through the approval process were grounded in 
science that received funding from the NIH.

Government grants allow researchers to pursue treatments driven by the public’s interest, not by short-term profit. 
Private funding has become increasingly important in the advancement of biomedical innovation, including in the field of 
aging. However, when researchers rely exclusively on private funds, they can become pigeonholed to the desired direction 
and cannot freely pursue their scientific interests. Additionally, many of America’s most life-saving and life-changing drugs 
require years or decades of research and clinical trials, which investors tend to be weary of getting involved in. 

America is in danger of losing its place as the world’s number one medical innovator. Overall, funding for the NIH has 
sloped downward since 2003, dropping by 11 percent in real dollars as of 2018. This has impacted researchers’ access to 
grants. In 2003, around 30 percent of grant proposals received funding, by 2015 that percentage had declined to 15 
percent. At the same time, global competitors, including China, have ramped up their focus on biomedical research. If this 
trend continues, scientists may choose to pursue scientific research beyond America’s borders.

Source: University of Michigan Futurity Cell Chemical Biology
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Aging is the leading factor in America’s most fatal diseases but receives minimal attention from the government. Despite 
the profound implications aging drugs could have on Americans’ HALE, researchers attempting to answer questions 
surrounding the biology of aging receive less than one percent of the United States total medical research budget. As noted 
by Harvard geneticist David Sinclair, “aging disables 93 percent of people over the age of 50, but in 2018 the NIH spent on 
aging less than a tenth of what was spent on cancer research.” 

Federal grants must prioritize research into the study of the biology of aging. The grants that are awarded for aging 
research are often not focused on answering the fundamental questions about the causes of aging. In 2018, the NIA 
received $3.5 billion in additional grant funds. However, only three percent of these dollars were allocated to study the 
biology of aging. The overwhelming majority was committed to Alzheimer’s research. While Alzheimers’ is a devastating 
disease and deserving the attention of scientific minds, curing it would only add an estimated 19 days to an individual’s life. 
Treating the biological causes of aging would presumably cure Alzheimer’s and all other age-related diseases.  

Prioritize Federal Grants on Aging Research

Alex Zhavoronkov, Chief Executive Officer of  Insilico Medicine, an artificial intelligence company dedicated to 
extending human productive longevity and transforming every step of the drug discovery and development 
process through excellence in biomarker discovery, drug development, digital medicine, and aging research.

“I think that there is nothing more important than longevity research in this life.”

Source: Fightaging Nature Nautilus

“Aging disables 93 percent of people over the age of 50, but in 2018 the NIH spent on aging less than a tenth of what 
was spent on cancer research”.

David A. Sinclair, Professor in the Department of Genetics and co-Director of the Paul F. Glenn Center for the 
Biology of Aging at Harvard Medical School.
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A degree of government initiative can always be found behind any ecosystem for cross-sector collaboration between 
industry, academia and non-profits focused on Longevity. For instance, in Switzerland it is the job of the Swiss Federal 
Administration to maintain and develop as good a framework as possible for biomedical research and technology, and at 
the same time to enable its citizens to benefit physically from the achievements of biomedicine and offer them affordable 
access to the latest biomedical products. It is responsible for the legal framework (for example in relation to human 
research, therapeutic products, cancer registers and e-patient dossiers), and is charged with ensuring that the healthcare 
system remains high-quality, effective and affordable.

Despite its laissez faire political tradition, it is not unprecedented for the United States to rapidly develop government 
programs for building synergies that combine old sciences into revolutionary new technologies. At the time of the Apollo 
11 mission for example, the prerequisite sciences for interplanetary travel - rocketry, Newtonian physics, mathematics and 
basic astronomy were already centuries-old. It was the added enhancements of precision and predictiveness, brought 
about by digitization, with substantial government initiative, commitment and funding thrown in, which opened the doors to 
another world. Likewise, from this point on, advancing the Longevity industry (including tackling metabesity) is less a 
matter of improving its constituent sciences and technologies, and more a matter of enhancing their precision through 
data aggregation. This is a far cry from the alternative priority of investing in basic research into “frontier technologies” in 
the hope of remote future breakthroughs which, though potentially revolutionary, are still decades away from fruition.

The USA holds the greatest share of the multi-trillion dollar global Longevity economy and the majority share of global 
Longevity Industry companies and players. It also has one of the highest rates of healthcare expenditure.  The nation 
therefore has all the resources necessary to become a global leader in Longevity, Preventive Medicine and Precision 
Health, and national healthy Longevity. Yet it lacks prioritization of these objectives by the federal government, and a 
strategy to unite the activities of its Longevity Industry, AI, and Preventive Medicine to work in synergy, rather than in 
discoordination. America’s low HALE and high gap between HALE and life expectancy at birth is now no longer a 
scientific problem, but a policy issue.

Policy Implications: National Government Strategy to Narrow the Gap  
Between Life Expectancy and HALE at Birth
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Accelerating the Development of Precision Health through AI

Biomarker PanelThe Business of Progressive Medicine 2019. Practical Applications

Trends in Pharmacological Sciences 

The intensive application of AI to all stages of Longevity and Preventive Medicine R&D has the potential to 
rapidly accelerate the clinical translation of both validated and experimental diagnostics, prognostics and 
therapeutics, to empower patients to become the CEOs of their own health through continuous AI-driven 
monitoring of minor fluctuations in biomarkers, and the rapid development of the global Longevity Industry 
to scale.

The ongoing shift toward diverse and actionable biomarkers of aging is described very well in a recent 
scientific article by Alex Zhavoronkov, CEO of Insilico Medicine. 

The quantitative and tangible assessment of technologies, methods, therapies and companies within the 
Longevity space necessitates the use of novel approaches to technological, scientific and industry 
benchmarking, utilizing methodologies like Technology Readiness Levels (TRLs), which use the expertise of 
science and technology professionals to assess the market-readiness of products and services, and 
forecast when their clinical translation will become a reality.
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advocacy, and other fields, held this year at the Carnegie 
Institution for Science in Washington, DC, 15-16 October 
2019.
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