
Despite major investments in health care, chronic 
disease in the United States is at an all-time high 
and overall patient outcomes are only showing 
incremental improvement. Research shows that 
individual behavior and social and environmental 
factors account for 60% of avoidable mortality, 
yet investment and innovation in chronic disease 
care have been directed almost exclusively to 
improvements in health care therapies, which 
account for only 10% of individual outcomes. 
Why has so little attention been given to behavior 
and psychosocial solutions to chronic disease? 
These factors represent a revolution waiting 
to happen in service delivery, yet the current 
fee-for-service reimbursement model does not 
incentivize the use of this kind of innovation by 
service providers or incumbents. Meanwhile, the 
potential benefits to employers and to the public 
are immense. 

As the cost of chronic diseases reaches into the 
trillions of dollars per year, it is encouraging that 
the broader economic and social pressures to 
transform health care have intensified. Employers 
are feeling this pressure acutely, particularly 
those that are self-insured and have seen the cost 
of employee health care increase substantially in 
recent years. As employers investigate the root 
causes, they are finding the cost of chronic disease 
management to be a major driver. 
This has created a market for new solutions and 
an appetite for alternatives to the traditional 
approaches. Simultaneously, Americans are 
showing a growing acceptance of digital health 
solutions that can complement and strengthen 
traditional care. Further bolstered by federal 
legislation supporting patient-centered, value-
based care, the healthcare space today is ripe 
for innovative digital entrants to re-engineer the 
industry’s approach to chronic disease care.
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A PUBLIC HEALTH CRISIS.
One in two Americans suffer from chronic 
disease. Industrialization of the United States 
brought about prosperity, but it also led to 
detrimental dietary changes (more highly 
processed foods and drinks, higher frequency 
of eating, and larger portions) and decreasing 
physical activity for the average American. 
Today, 67% of people in the United States 
are overweight or obese and only 20% meet 
national guidelines for physical activity. 

The resulting rise in chronic diseases is 
staggering, with cardiovascular diseases and 
type 2 diabetes among the most prevalent. 
Both diseases are lifestyle and obesity-related 
and were relatively uncommon in the 1960s. 
Today, 50% of adults in the United States either 
have diabetes or are at risk of developing it. 
Diabetes can cause heart disease, kidney 
failure, and blindness, and costs the U.S. 
healthcare system and employers $237 billion 
every year, including $90 billion in indirect 
costs, such as reduced workplace productivity 
and disability. Additionally, it is striking that 
90% of annual healthcare dollars in the U.S. go 
to the treatment of chronic and mental health 
diseases.  
In addition to obesity, demographic trends over 
recent decades have contributed to the chronic 
disease epidemic. The U.S. population is aging, 
leading to greater risk of insulin resistance 
and higher blood glucose levels, and data show 
that the growing population of Latinos, African 
Americans, and Asian Americans in the 
United States are at a greater risk of developing 
diabetes and experiencing major complications 
from the disease. 

DEVASTATING COSTS OF 
CHRONIC DISEASE.
Chronic diseases, such as type 2 diabetes, are 
increasingly affecting not only the old and 
middle-aged among us, but now teenagers and 
children who must face the daunting prospect 
of having shorter, less productive, and more 
disabled lives than their parents. 
The presence of the excessive fat and the 
age-related changes in the body that lead to 
these chronic diseases, create a damaging 
inflammation response, promoting insulin 
resistance and hyperglycemia, hypertension, 
high cholesterol, and a cascade of related 
sicknesses. Research shows that three quarters 
of adults in their early 20s with type 2 diabetes 
have signs of diabetes affecting their eyes and 
kidneys. And patients with diabetes have an 
increased risk of blindness, kidney disease, 
and lower leg amputations as a result of 
reduced blood circulation to these organs. 
Chronic disease has been found to significantly 
reduce work productivity by increasing 
absenteeism and presenteeism (defined as the 
problem of employees not fully functioning in 
the workplace because of an illness, injury, or 
other condition), and safety accidents. 

Figure 2
The complications of diabetes.
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A SYSTEM POISED FOR INNOVATION. 
Despite health care costs being out of control, 
the health system has resisted change, making 
progress on patient outcomes and experience 
incremental at best. But the financial and 
human burdens associated with maintaining the 
traditional model of treatment for chronic disease 
have become too large to ignore. The United States 
has started to embrace a more patient-centered 
vision of health care as a result of the Patient 
Protection and Affordable Care Act (PPACA or 
“Obamacare”) passed in 2010, and the follow-up 
Medicare Access and CHIP Reauthorization Act 
(MACRA) of 2015. 
These landmark pieces of legislation promote 
value-based care, an approach to health care 
delivery that emphasizes the importance of both 
medical and behavior/psychosocial elements 
of health, along with promoting early detection 
and treatment of emerging medical problems. 
This represents an enormous step forward in 
health care delivery across the nation and creates 
opportunity for widespread disruption of the 
status quo for chronic disease care. 
Cutting edge experiments in primary care delivery 
include the addition of health coaches, community 
health workers, and health navigators to better 
engage and activate patients. These health 
professionals extend the reach of the traditional 
medical team (physicians, nurse practitioners, 
nurses, physician assistants, and medical 
assistants). Even within the current regulatory 
environment, primary care providers such as 
Iora Health have successfully implemented these 
strategies, achieving patient care outcomes while 
reducing health system costs for employers and 
health plans. 
In addition, social determinants of health, such as 
poverty, homelessness, unemployment, and lack of 
access to affordable, healthy foods as well as public 
or private transportation, are being considered 
important parts of routine patient management. 
Local community providers and social services 
are also increasingly being integrated into routine 
care planning. 
Current healthcare legislation and the above-
mentioned improvements to primary care delivery 
have collectively begun to change the direction of 
care delivery for chronic disease populations. Yet 
value-based care’s highest potential for innovation 
lies with patients themselves. 

“Value-based care’s 
highest potential for 
innovation lies with 
patients themselves. 



THE POTENTIAL OF SELF-CARE.
Americans tend to think that traditional medical 
treatments, such as medication, surgery, and in-
patient care, have the largest impact on the risk of 
premature death from chronic diseases. Research 
shows that medical treatment represents only 10% 
of the factors driving patient mortality outcomes. 
Genetic factors explain 30% of outcomes, while 
individual behavior and social and environmental 
factors explain 60% of outcomes. As a result, in 
terms of survival, chronic diseases are principally 
self-managed. 

Figure 3
Schroeder et al. NEJM (2007)

For those living with type 2 diabetes, many 
important self-management tasks must be 
consistently performed, including healthy 
eating, particularly reducing the intake of 
highly processed foods loaded with refined 
carbohydrates, sugars, salt, and industrial 
chemicals, and reducing snacking and drinking 
between meals, as this now common behavior 
stimulates continuous insulin production and 
promotes fat storage. Also, people living with 
diabetes must endeavor to exercise regularly, 
adhere to prescribed medications, achieve 
smoking cessation (if a smoker), effectively 
manage stress, and regularly monitor key vital 
signs, such as blood glucose, blood pressure, and 
body weight. In addition, patients are expected to 
attend patient education classes and medical visits 
and take part in regular diabetes complications 
screenings and specialist visits. These obligations 
are evidence that type 2 diabetes is a very 
demanding and challenging chronic condition for 
most patients. 

However, there is hope: when these challenging 
tasks are successfully built into a daily routine 
that works for the patient with practical support 
for these behavior and psychosocial challenges, 
the most serious and costly complications of the 
chronic disease can be slowed or prevented and 
quality of life can be improved and maintained. 
The American Diabetes Association’s 2016 
Psychosocial Care Guidelines state that behavior 
and psychosocial strategies are proven and 
effective for diabetes and should be adopted as 
mainstream medical care for the management 
of chronic disease populations. Researchers 
Vijay Govindarajan and Ravi Ramamurti note the 
potential of self-care as a means of encouraging 
patients to take ownership of their health. The 
shifting of tasks that would traditionally be 
performed by health care staff both reduces health 
system costs and improves outcomes as patients 
gain access to information and resources to 
monitor and improve their health. 

Healthcare services consist of 
medical/surgical protocols and 
prescribed drugs. These drivers are 
often misconceived to be much 
more impactful on health outcomes.

Individual behavior and social and 
environmental factors account for 
60% of health and well-being. This 
impact becomes increasingly 
important for self-managed, 
chronic conditions.
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BARRIERS TO PATIENT SELF-CARE.
The extensiveness of self-care responsibilities 
for chronic disease patients means that an 
individual’s outcomes are largely dependent 
upon their own behavior and adherence to a well-
designed treatment plan that the patient helped 
develop. Research has shown, however, that people 
living with diabetes often lack the basic knowledge 
and skills needed to effectively manage the disease 
and to avoid its most serious, yet preventable, 
complications. Because patients haven’t 
historically been effective at monitoring their own 
health care, it is estimated, for example, that the 
cost of medication non-adherence alone is greater 
than $250 billion a year in the United States.
Lack of knowledge, individual behavior, and 
psychosocial issues can be critical roadblocks 
to sustained patient self-care and treatment 
engagement. Patient outcomes improve when 
they have access to information that gives them 
insight into the dramatic recent changes in our 
culture around eating and physical activity, which 
are driving the high obesity rates. They also 
need to understand their current disease and its 
complications and risks. Patients must be able to 
discuss their treatment options with health care
providers and interpret key clinical terms and 
laboratory results, such as the “ABCs” of chronic 
disease, HbA1c, Blood pressure, and Blood 
Cholesterol. Patients must also understand and be 
able to reflect on how their personal attitudes and 
beliefs toward health and wellness influence their 
daily health behaviors.

Patients need motivation to help them evaluate 
the pros and cons of proposed behavior changes, 
answering the question, “Why should I do this?” 
And patients need help overcoming the practical 
barriers to personal change, answering the 
question, “How can I do this?” Patients can 
find encouragement through the support of 
experienced clinicians and positive peers. 
These role models provide solutions to lifestyle 
challenges and access to emotional coping 
strategies that have worked well for others. 
Patients need help to develop behavioral 
skills to master the many practical, daily tasks 
associated with effective chronic disease care. 
Failure to manage these tasks, such as smart 
food shopping and meal planning, preparing 
healthy meals, finding enjoyable exercise routines, 
and implementing effective medication-taking 
techniques, can quickly undermine patient 
success. Many patients must also develop 
behaviors that allow them to manage stress or 
depression, to achieve smoking cessation, or to 
seek counseling for substance abuse, if they arise.
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Figure 4
Silver Fern’s Practical Behavior Change Model
©  2020 Silver Fern Healthcare, LLC



Behavior and psychosocial challenges around 
expected lifestyle changes and barriers to 
engagement in treatment can be overcome if 
patients are helped to acquire information, 
strengthen personal motivation, and master 
practical behavior skills. And employers can 
significantly improve employees’ chances of 
successfully adhering to their self-care plan by 
providing flexibility and access to the tools that 
will help them succeed.
Once this health care support and infrastructure 
and the associated patient data become part 
of routine care, medical outcomes will greatly 
improve. Unfortunately, these kinds of patient 
strategies are weak or non-existent under 
the current health care model. “Diabetes 
self-management education participation is 
abysmal despite known benefit,” explained Dr. 
Arti Thangudu and colleagues at the American 
Diabetes Association’s 2017 Annual Scientific 
Meeting. They found that less than five percent of 
patients with diabetes are referred to a diabetes 
educator, even when there were diabetes educators 
available and their importance to good clinical 
care was a focus of clinician education. 
The remaining 95% of patients may only receive 
support during brief clinical visits with their 
primary care team during which lifestyle issues 
are often relegated to the bottom of the health 
care priorities due to patients’ more pressing, 
acute medical issues. Many patients, therefore, 
are left relying on the Internet—unreliable 
and unregulated as it may be—for support and 
answers.
Furthermore, plans for patient self-care 
must include behavioral interventions that 
are tailored to each individual based on their 
particular circumstances, personality, culture, 
motivation, and work and home environments. 
Keeping patients engaged in treatment requires 
personalization. Precision engagement has only 
recently been applied to the healthcare field, but it 
employs both data science and behavioral science 
to design a treatment plan that is not only tailored 
medically, but also behaviorally to the target 
patient, with the goal of increasing adherence to 
the treatment plan. Access to big data and the tools 
that can analyze this kind of information, such 
as predictive modeling and artificial intelligence/
machine learning, has the revolutionary potential 
to assist physicians and other team members in 
making better medical decisions. 

Diabetes self-
management 
education 
participation is 
abysmal despite 
known benefit.
–Dr. Arti Thangudu and colleagues 
American Diabetes Association’s 
2017 Annual Scientific Meeting
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THE POTENTIAL OF  
DIGITAL HEALTH SOLUTIONS.
Digital health innovations are being explored and 
embraced in U.S. healthcare markets, including 
everything from the use of algorithms for the 
prediction and diagnosis of disease to telehealth 
virtual treatment. It is estimated that virtual 
health care alone could save billions by moving 
components of patient care to machines or patients 
themselves. 
Self-care of chronic conditions has been identified 
as a major area for digital transformation. Digital 
health companies are creating highly personalized 
behavioral approaches to health care delivery that 
can be deployed at scale via patient cell phones and 
secure web portals. Automated text messaging and 
virtual coaches connected to an array of personal 
monitoring devices can capture previously 
unavailable, real-time, patient-generated, personal 
health data via the patient’s smartphone. Currently, 
people with diabetes are using mobile technology 
applications, such as WellDoc, MySugr, TelCare, 
and OneDrop, to manage their own chronic disease 
and reduce the frequency of costly in-person care 
visits. Health care consumers want these changes. 
This should come as no surprise given Americans’ 
nearly universal adoption of mobile phones and 
the growing market for wearable health monitoring 
devices, such as Fitbit and the Apple Watch. 

More and more, consumers expect to use digital 
technologies as a component of their health 
treatment plans and employers are further 
urging their adoption. Yet outside of apps and 
consumer devices, digital innovations have been 
slow to infiltrate health care companies and 
incumbent service providers, despite encouraging 
early research findings. This is primarily due to 
uncertainty around healthcare regulations, FDA 
clearance, and the striking lack of alignment 
between current clinician and hospital payment 
systems and the urgent public need for chronic 
disease prevention services. 
It’s the coupling of patient access to mobile digital 
resources and practitioner access to real-time 
patient data that holds the highest potential 
for transforming health service delivery and 
improving patient outcomes. While patients with 
chronic diseases receive frequent and consistent 
reminders, monitoring, rewards, and support 
through wearable or home monitoring telehealth 
devices, real-time data can be transferred to the 
patient’s health care team for analysis, review, 
intervention, and timely follow-up. 



Some digital health entrants, such as WellSpark 
Health, Virgin Pulse, Omada Health, Livongo, 
Lark Health, Noom, and Glooko, are beginning the 
challenging work of integrating rapidly evolving 
digital solutions into the lives of individuals and the 
day-to-day workflows of health care systems and 
the busy clinical teams that care for patients. These 
trailblazing companies are helping everyone to 
focus on the key patient behavior and psychosocial 
issues that can positively impact patient self-
management success and health outcomes. 
Digital health is best seen as part of an 
entrepreneurial wave of mostly small (but quickly 
growing), health-care-solution companies that 
complement and amplify local health care delivery 
efforts. This fast-rising sector of our nation’s 
healthcare system is creating links to progressive 
parts of the medical establishment, including 
self-insured employers, new federally-mandated 
hospital networks, value-based care contracts 
with payers, community organizations, corporate 
partners, and socially-conscious investor groups, 
and is working to fight the public health threat of 
chronic diseases. Adoption of these new tools by 
the broader healthcare industry will be further 
accelerated when employers and patients demand 
access because they recognize their value and can 
no longer afford to wait.

Value-based insurance design (VBID) is also an 
important component of improved chronic care 
management to employers as health care sponsors. 
It promotes the use of high-value care options by 
employees by changing the cost-sharing employees 
must pay for different care options. VBID can 
incentivize patients and families to more positively 
engage in health initiatives offered by their 
employers and to invest more in their own health 
and financial future. 
This is critical work. The growth of digital health 
platforms and programs and the collection of 
real-world clinical and financial data examining 
the short- and long-term impacts of digital health 
on health outcomes and costs will allow for the 
next logical leap in the rapid evolution of health 
care in the United States, moving toward a truly 
comprehensive and patient-centered system for 
patients with chronic diseases. 

Digital health entrants... focus 
on the key patient behavior 
and psychosocial issues that 
can positively impact patient 
self-management success and 
health outcomes

Digital health platforms... and the collection 
of real-world clinical and financial data... 
will allow for the next logical leap in the 
rapid evolution of healthcare in the U.S.



A MARKET RIPE FOR INVESTMENT.
Rates of chronic disease have reached epidemic 
levels and are predicted to continue to rise. As a 
nation, the United States spends more than $3 
trillion on health care annually, with chronic 
disease treatment comprising a major portion of 
that spending and the private business share of 
spending accounting for nearly one fifth of the 
total cost. When lost economic productivity is 
included, the Milken Institute estimated the total 
economic impact of chronic disease to be $3.7 
trillion: equivalent to nearly 20% of the U.S. gross 
domestic product.
Currently, a disproportionate amount of investor 
funding is directed toward more traditional 
solutions to chronic health problems, including 
medical devices, pharmaceuticals, and acute 
specialist care. These investments are not 
working to decrease diagnoses or costs. The 
available data, as discussed above, invite us to 
tackle this problem differently. The vast majority 
of patient outcomes are related to patient self-
care engagement and lifestyle change. Long-term 
health management solutions that recognize 
this opportunity, work to maximize outcomes for 
individuals, and aim to minimize costs for payers, 
employers, and families, represent a possible 
revolution in the treatment of chronic diseases. 

Landmark healthcare legislation, primary 
care practice innovation, and emerging digital 
health companies focusing on maintenance 
and prevention, are providing much needed 
re-engineering of the status quo, as well as hope 
for a better quality of life for patients living with 
diabetes and other chronic diseases. Yet consumer 
appetite and employer demand for digital solutions 
has surpassed what providers currently offer. 
And although investments in digital health have 
exploded –to the tune of $5 billion in new venture 
capital investment per year—it has been noted 
by healthcare and disruptive innovation expert 
Clayton Christensen and colleagues at Harvard 
Business School that 99% of Venture Capital 
investment since 1990 has gone to fund expensive, 
specialist-oriented treatments, medical devices, 
and specialty drugs, with only one percent of 
investments directed to prevention and population 
health solutions. Govindarajan and Ramamurti 
predict that innovation to health care will come 
from new entrants with the ability to improve 
care, lower costs, and expand access. There is 
a huge opportunity for emerging digital health 
companies who can couple patient engagement 
with the transformation of clinical workflows for 
the treatment of chronic disease.
Employers are eager to find effective strategies 
to prevent and treat chronic conditions. The lack 
of industry incentive and capital investment in 
this space means that employers are beginning to 
make direct investments in or demand access to 
these solutions for their workforce. They recognize 
not only the benefits to their employees in better 
health, happiness, and longevity, but also the 
myriad of benefits to their workplaces, including 
reduced absenteeism, increased productivity, 
fewer disability claims and safety accidents, and 
an overall reduction in healthcare costs. Not to 
mention the positive impact of all these outcomes 
on employers’ bottom line! 

Economic impact of 
chronic disease . . . 
$3.7 trillion
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ABOUT SILVER FERN HEALTHCARE
Silver Fern Healthcare is an U.S.-based social 
enterprise company that provides a unique, 
validated Behavior Diagnostic Platform to clinical 
care teams to improve the management of chronic 
diseases beyond medical protocols.
The company’s leaders are fervent supporters of 
Conscious Capitalism and as such identified Silver 
Fern’s higher purpose to improve the quality 
of life and health outcomes for patients living 
with chronic disease worldwide. Silver Fern’s 
proprietary Behavior Diagnostic Platform assesses 
and addresses key behavior and psychosocial 
vital signs that drive patient engagement and 
outcomes. 

While clinicians routinely order a range of 
diagnostic tests, including clinical, laboratory, 
pathology, radiology, and genetic screenings, 
until now they have not had access to practical 
screenings for behavior and psychosocial issues 
that are critical to diabetes care and a professional 
challenge for front-line primary care clinicians. 
Silver Fern’s Behavior Diagnostic Platform for 
chronic disease management has shown in 
rigorous, real-world, community, clinical settings 
to significantly improve health outcomes for 
people living with chronic diseases such as 
type 2 diabetes and provides actionable clinical 
suggestions and care pathways for providers and 
healthcare networks.
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