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PRAISE FOR DIGITAL MD


“Digital MD is a groundbreaking exploration of the technology-healthcare interface. Through a deep dive into the digital health ecosystem, this work provides a timely and comprehensive guide to the ever-evolving landscape of patient care. Dr. Kwo’s commitment to fostering crosstalk between healthcare companies and technology pioneers makes this a must-read for professionals seeking to understand and impact the future of digital health innovation.”

—Bob Langer, Institute Professor, MIT; Cofounder, Moderna


“Dr. Kwo’s experience as a physician, digital entrepreneur, payer, and educator gives her a unique perspective on how US healthcare operates today. She has great insight on how we can transition to place all patients at the center of all that we do. In Digital MD, Liz discusses how big data and technology can support providers in delivering better patient care.”

—Amy Mosser, President, HCPro; Former Interim CEO, American Health Information Management Association


“There are eight billion people on earth and less than half have any kind of healthcare. The immense challenge for providers and payers is in expanding access, affordability, and accountability for all. We cannot train enough doctors nor build enough hospitals and clinics to solve these issues; the solutions will emerge from the nexus of technology and software. In this brilliant primer, Kwo clearly explains how digitalization in healthcare has evolved with advances in technology and most recently catalyzed by artificial intelligence. With her rich background in medicine, business, and investing, Dr. Kwo brings a unique and highly informed perspective on what is meant by ‘Digital Medicine’ and a promising and realistic view of the future of healthcare.”

—Stephen Oesterle, MD, Former Sr. VP of Medicine and Technology, Medtronic Plc.


“Dr. Kwo gives her optimistic and pragmatic take on the opportunity for incumbents and innovators to lock arms and figure out how to make our healthcare system more sustainable (and dare we say delightful!). She is a singular mind in the digital health space, and her words will inspire all who read this book.”

—Julie Yoo, General Partner, a16z; Cofounder, Kyruus


“Digital MD by Dr. Liz Kwo is a novel reference that delves into the transformative power of digital technology in the healthcare industry. Kwo’s expertise and insights are evident throughout, making the book a must-read for anyone interested in how digital technology will impact the future of healthcare and how to play a role in the revolution.”

—Peter Barrett, Partner, Atlas Venture; Executive Fellow, Harvard Business School


“Dr. Kwo delves into the dynamic realm of evolving healthcare technology in today’s medical practice with her book, Digital MD. It’s the perfect guide for healthcare professionals seeking to integrate evolving technology into their practice, unlocking the potential of healthcare. This timely resource explores the seamless fusion of human minds with machines, making it the right book for the right time in advancing healthcare.”

—Rebecca Love, CEO, Nurse Approved


“As a primary care doctor practicing for over twenty-five years, Digital MD resonates. It showcases the complexity of healthcare while providing a landscape analysis and road map for the coming wave of digital solutions that will break over fortress medicine. We need different, not better; because better than what exists is still awful.”

—Jordan Shlain, Founder and CEO, Private Medical


“A terrific read that takes you behind the scenes and clearly shows how best to navigate the complexities of the healthcare system.”

—Michael Greeley, Cofounder and General Partner, Flare Capital Partners


“This book provides a balanced and informed perspective on the challenges and opportunities presented by digital health. Dr. Kwo’s practical approach and real-world examples make this book an invaluable resource for healthcare leaders and entrepreneurs.”

—Gaye L. Bok, Partner, AI and Digital Innovation Venture Fund, Mass General Brigham


“Digital MD is a well-researched and thoughtfully presented examination of how technology is reshaping the healthcare industry. This is a relevant book that explores the intersection of medicine and technology. Her writing is engaging, and her expertise in the field is evident throughout the book. Digital MD is a must-read for anyone curious about the future of healthcare. It’s both informative and forward-thinking, providing valuable insights into the role of technology in improving patient care.”

—Michael McCullough, MD, Founder and CEO, BrainMind; Assistant Clinical Professor of Emergency Medicine, UCSF


“Unlike other books that veer too far into either utopian promises or dystopian warnings, Digital MD stands out for offering a balanced perspective. It ensures that readers come away with a comprehensive understanding of what digital healthcare really involves. Dr. Kwo is among the most insightful individuals I’ve had the pleasure of meeting. Whenever she shares her thoughts, it’s always something you need to listen to, or in this case, read.”

—Jared S. Taylor, Founder and CEO, Slice of Healthcare


“Liz Kwo’s book, Digital MD, is a compelling and insightful guide to navigating the transformative landscape of digital healthcare in America. Kwo provides a comprehensive view of the ‘5P’ stakeholders—pioneers, providers, patients, payers, and policymakers—embracing the promise of personalized, tech-enabled healthcare. Her book not only dispels industry myths and addresses challenges but also offers practical recommendations, making it an indispensable resource for both seasoned healthcare executives and tech pioneers looking to thrive in the evolving digital healthcare ecosystem.”

—Gil Addo Jr., CEO and Cofounder, RubiconMD
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To my family, the ones we are born into and the ones we choose.

In life’s journey, paths may twist and bend, yet in companionship, true joys ascend.
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I want to acknowledge and thank my great mentors who ultimately gave me the impetus to write this book. As immigrants from Taiwan, my parents were the first of those mentors, and Ive been learning ever since, inspired by their determination to provide for their family. Now I have a family of my own, and I yearn to see the future generation of leaders creating an upward trajectory in healthcare. In the same way I was mentored, I urge my mentees to prove their competence early on in professional interactions, and its been an effective strategyfor them and for me and one mirrored by the purpose of this bookto inspire innovation.

As a female entrepreneur in health tech, I was advised to build a community and articulate my goals to people within the community very clearly. And that required being unabashed about inviting others to join me as costewards of a vision and journey to help transform healthcare. Acting on others good advice has fueled my forward progress, both personally and professionally.

Working collaboratively with the stakeholders I call the 5Ps (providers, patients, payers, pioneers, policymakers), our healthcare ecosystem has a shared North Star. That North Star orientation defines success as the digitization of a transformed health system providing patients with better health outcomes, equity, and affordable care. Im inviting every stakeholder to see how rigorous science and agile innovation can come together to reimagine the new global era of digital healthcare.

A real-world example of this new digital healthcare is the way Walmart in Mexico is meeting the countrys huge need for affordable  healthcare. For $1.50 (USD) monthly, the company launched a health membership that provides basic primary care to anyone who needs it. Customers gain access to a monthly medical consultation at the physicians office located inside stores, 24/7 medical assistance by phone, and unlimited telemedicine access. Nutritionist and psychological support are also available through digital consultations, and members can buy discounted medications at the in-store pharmacy. This benefits millions of people who needed access to basic quality care. This is the future of healthcare.


Without the experiences and support from experts in the industry, this book would not exist. The world is better with  those who create community and are willing to share their gift of time.



In the vast expanse of the universe, I am grateful to call upon a community of experts, colleagues, and friends. While I cannot thank everyone who contributed in many ways to this book, I would like to give a special thanks to Katherine Sham and Zoe Bergin for their help researching and organizing this book. I would also like to acknowledge Kathryn Rowerdink, Beth McMahon, and Rachel Lissak who elevated this book with their wisdom and insights.





FOREWORD


The world of healthcare is undergoing a significant transformation, with technological advancements playing a crucial role in shaping the future of care delivery. Healthcare is still the most trusted profession on earth, with most people implicitly trusting their physician during the times theyre most vulnerable. Yet, fewer people today have a primary care doctor to help at such times because of accessibility issues and staff shortages. Digital health tech is filling that care gap with the online provider access and the health apps now permeating the digital landscape. The COVID-19 pandemic taught even the tech resistant to order online and to expect an immediate response. Now both patients and consumers have learned how to access healthcare remotely, permanently fueling the trend toward digital health.

As the baby boomer population ages, its putting pressure on healthcare systems globally. Today, this long-predicted boomer bulge is creating longer lines and tighter schedules for caregivers to manage. At the same time, Gens X and Z and millennials increasingly  trust technology more than they trust their local hospital brand or even their doctor. That trend is being driven by the fact they have to wait months to see their caregiver. This cohort of patients is more empowered, changing the vernacular from the doctor will see you now to the patient will schedule an appointment today. And they will rate, score, and comment publicly on their provider organizations based on their experiences.

With all that in mind, Dr. Kwo highlights the role of the advanced language models used in transformative technologies, such as ChatGPT. This artificial intelligence (AI)-powered conversational platform can converse with the average patient on virtually any clinical question. ChatGPTs ability to understand the nuances of human language and provide tailored responses makes it an invaluable tool in healthcare. Patients can interact with ChatGPT through their mobile phones, making it a convenient and accessible option for many. As the health industry continues to evolve, such digital health technologies will revolutionize healthcare and become increasingly important in delivering high-quality patient care.

The complexity of medical conditions and the need to treat the total personincluding their health, habits, nutrition, and mental well-beinghave made healthcare more challenging. At the same time, the principle of do no harm still holds, and patient safety remains a top priority. Precision medicine is one important innovation supporting that principle. Two decades of genetic sequencing has brought this diagnostic breakthrough to mainstream health protocols and into the digital shopping cart. With the combination of phenotypic diagnostics and now genotypic supplement, digital health has become a crucial pillar of modern medicine. By connecting patients to their DNA through genomics, precision medicine has improved patient outcomes in a way thats changed healthcare permanently. Future patient trust will likely be with those provider organizations who also have the patients genome.

This book, Digital MD: Revolutionizing the Future of Healthcare, delves into these and other important topics and maps out the strategies needed to shape the future of healthcare delivery. Dr. Liz Kwo brilliantly examines the key trends and innovations in digital health, including precision medicine, patient safety, and the integration of AI and genomic medicine. She also provides insights and solutions for the challenges currently facing the healthcare industry and those its likely to face in the future. In doing so, she offers her vision for creating the more efficient, effective patient-centric, digitally evolving healthcare system of the future.

Paul M. Black, PB Global Ventures





PREFACE


Tech is making healthcare in America more affordable and accessible. Data and digital tools are aligning to become the cornerstone of healthcares futureone thats personalized, predictive, preventive, prescriptive, and proactive. As a physician who is directly involved  with this healthcare transformation, I can confirm the upheaval ishappening quickly and spans the entire patient journey. Patients now have more options and mediums to access health services than ever before. And its all thanks to the expanding array of technology being developed by health-tech pioneers working on the leading edge of digital innovation.

This digital-first, graduated approach to health services helps patients get their health questions answered more quickly and to connect with their providers more easily onlinewhen, and how, they prefer. Like patients and providers, payers and policymakers also endorse the greater accessibility and efficiency of personalized, techenabled healthcare. The 5P stakeholders, pioneers, providers, patients, payers, and policymakers, are embracing digital health techs promise.  Theyve seen the data and outcomes.

A DIGITAL-FIRST APPROACH

Providing this quality healthcare means giving patients the most appropriate, cost-effective medical and care services. Mindfully applying a digital-first approach is a win-win scenario for healthcare stakeholders and especially for payerswho are key. Payers are most critical to digital technologys implementation, availability, and sustainability because, in many cases, payers must be willing to fund specific healthcare tech before consumers can actually access it. This payer piece of the puzzle is of particular interest to me as I work to bring digital tech mainstream so that all stakeholders can benefit. Government laws  and regulations that foster faster digital care adoption are necessary tooaccelerated by the pandemic.

As I continue to operate in healthcare companies and serve as a director on boards, I know healthcare executives and tech pioneers are keenly aware of digital techs benefits. Like me, they know those benefits are transforming the practice of medicine and care delivery. Whats often misunderstood, however, is the way that tech gets adopted and paid for and how healthcares 5P stakeholders are interacting as digital healthcare evolves. All of them are playing a pivotal role in the digital transformation of healthcare, and every one of these stakeholders has a lot to gain (and lose) in the ongoing disruption of the healthcare industry. To optimize their gain, Im using the twenty-twenty vision of my professional hindsight to share the knowledge Ive acquired as a digital health entrepreneur and payer executive within the industry.

THE LEARNING CURVE

Getting to this point of influence has required balancing my business performance with personal goals. Its facilitated a more holistic approach to achievement as Ive had to learn how to maintain the work-self balance thats been so essential to my continued, long-term success. While trying to start a family in 2013, for example, I was recruited to become vice president of provider networks at American Well, a company innovating in telemedicine. It was thrilling to set up one of the nations first online-provider groups, connecting to patients via video. However, I had a stillbirth in 2013 and, afterward, began channeling my energy instead into founding a company to support patients looking for virtual second opinions.

I founded InfiniteMD with two brilliant friends. As CEO, I built a tech-enabled global service platform where patients could receive expert medical advice both synchronously and asynchronously. My cofounders and I sold InfiniteMD in 2020 after I joined Elevance and became their deputy chief clinical officer, tasked with building clinical and digital innovation tools.

Still, I wish Id known just how much the industry landscape can shift whenever theres a political changing of the guards from one administration or leader to another. I learned thats when new healthcare agendas are set that can expand or constrict a companys options. And I wish Id understood the complex US payer ecosystem before I started my digital health companies and had to parse how payers think, make decisions, sell, make a profit, and build partnerships.

The Healthcare Ecosystem

I mention the payer ecosystem because payer priorities are one of the primary forces driving digital transformation in the healthcare ecosystem. Theres that word again: ecosystem. Its an apt descriptor of healthcares interconnected and competing interests. Knowing how those stakeholders interact and which factors are impacting and motivating (or constraining) them is essential. In a business context, healthcares stakeholders are motivated by the positive economic and financial returns.

The way these systems function involves three competing, but integral, elements you can think of as the points of a triangle: access, quality, and cost containment. Maintaining equal balance between all three elements is challenging but necessary and doable. Optimizing these elements results in better profitability and functionality for every stakeholder. Thats especially true for payers.

This book will explain these aspects of the payer ecosystem and more so that you can better understand how to navigate healthcares multifaceted, growing, and increasingly digital landscape. Opting in sooner, rather than later, to that landscape is a smart business move, so Im sharing key takeaways from my experiences. I want tech pioneers and those starting out in healthcare to benefit from what Ive discovered about the inner workings of the healthcare industry. Ill dispel prevalent industry myths and provide an inside look at how digital healthcare technology is financed. This book is written to help you extract business insights across the digital health spectrum; it is not meant to be all-encompassing across payer contracts or provider relationships or every type of technology. My purpose in writing the book is to construct a bridge linking corporations and digital tech pioneers so that they can work together to build quality healthcare products and solutions for patients and care providers. Ultimately, we can, as a society, create better, more sustainable healthcare options that will benefit patients now and into the future.

INVESTING IN DIGITAL HEALTH

Whatever your 5P stakeholder role, youll need to know something about the biggest opportunities and obstacles for innovation. Ill analyze relevant interactions between the 5P stakeholders and those considered secondary (regulators, researchers, application developers, medical device manufacturers, employers, and distributors) to showcase where openness for innovation is likely to be found.

Ill not only address specific challenges but also identify the concepts, tasks, and skills professionals need to master in order to adopt and implement the appropriate innovations. For those of you who are tech pioneers, Ill also recommend goals for going digital with your healthcare services. And Ill cover several aspects of healthcare operations, including new technologies, mobile health (mHealth), best practices, and quality improvement, as well as privacy, security, and ethics issues.

In the following chapters, Ill provide detailed examples of corporate thought leaders whove implemented digital healthcare successfully and what that means for their digital products/solutions companies. Youll see how these health leaders involved with diagnostics, devices, therapeutics, and care delivery (both episodic and chronic) have positioned themselves on the leading edge of the digital healthcare transformation.

To make such information practical and applicable, Ill share the stories of some of these corporate leaders explaining how they select and implement digital health technologies, including:

how a hospital CEO can benefit from AI-enhanced telehealth services that increase patient satisfaction and outcomes while maximizing existing resources,

the reason a healthcare insurance companys chief health officer would consider paying for liquid biopsy and cell therapy,

why a nursing home CEO would want to implement remote patient monitoring (RPM) and a description of existing options to pay for it,

an employer benefits managers logic for deciding its efficient to pay for maternity or musculoskeletal digital health apps as part of their benefit offering to employees, and

why the CTO of an insurance company would be wise to pay for data analytics that track nonmedical factors influencing health outcomes.

A more global perspective is essential too, so Ill share the major factors at play as digital health tech disrupts the larger healthcare industry. If youre a decision-maker or influencer at your organization, this information will help you stay abreast of broad developments and provide a road map of a tech-adoption process you can follow. And if youre a pioneer trying to grow and scale your business, Ill show you how corporate and governmental healthcare entities analyze and value innovation so that you, too, can be better equipped to work strategically within that payer ecosystem. Whether youre a C-suite executive or a tech pioneer responsible for developing new digital health technology, Ill provide the global view of the digital healthcare transformation youre going to need to make smart business decisions.




1
DIGITAL PILLS FOR EVERY ILL


How Digital Health Tech Will Revolutionize Disease Management




Is the US healthcare system expensive, complicated, dysfunctional, or broken? The simple answer is yes to all.

ROBERT H. SHMERLING, MD, HARVARD MEDICAL SCHOOL


Every ambitious entrepreneur needs great problems to solve. In my case, thats meant introducing innovations to help the ailing US healthcare system. Although it has many strengths, including world-renowned hospitals and medical professionals, the overall status of the system indicates deeply rooted issues. After checking the vitals of American healthcare, I would even go so far as to say it requires lifesaving treatment. Its symptoms, like the millions of people it strives to serve, are chronic in nature and in desperate need of corrective intervention. Fortunately, the US has a robust research and development infrastructure thats created advanced medical technology to provide that intervention.

So what are the pressing US healthcare symptoms pioneers need to know about? For starters, America experiences the worst health outcomes when compared to thirty-eight similarly wealthy nations in the Organisation for Economic Co-operation and Development (OECD).1 As of 2021, that meant those living in America died younger and were less healthydespite the fact that the US spent the most on healthcare per person and as a share of gross domestic product (GDP). Back then, the US was already spending nearly 18 percent of its GDP on healthcare, yet Americans still had the lowest life expectancy at birth, highest death rates for avoidable or treatable conditions, and most maternal and infant mortality and was one of the OECD countries with the greatest incidence of suicide.2

To top it all off, the US has the highest incidence of people with multiple chronic conditions and an obesity rate nearly twice that of the OECD average.3 Some of these negative outcomes can be traced to inequity in care delivery, lack of universal health coverage, and an emphasis on treatment instead of prevention. When combined with a litigious medical malpractice environment, all of these factors interact to diminish the efficiency and effectiveness of patient care.

DOCTOR, WE HAVE A PROBLEM

Many of the US health systems failings stem from its fragmented design. Its structural complexity is such a huge problem that I could write an in-depth book on the serious issues that causes. But this book is about how digital technologies can solve many of healthcares existing shortcomings within the structure that already exists. Regarding those lacks, I would make the argument that most of the health systems challenges can be linked to a singular reason: US healthcare wasnt designed to combat or manage chronic diseases at the epidemic levels occurring now.

When the US health system was originally designed in the 1950s after World War II, its purpose was to treat acute care ailments. Healthcare was meant to be allocated for episodic, acute treatment at a time healthcare costs were still relatively low. But thats changed, and now chronic disease has become so prevalent that the US system needs to redesign and shift the fundamentals of how care is organized and delivered.

What are the differences between an acute care–focused system and a chronic-focused system? An acute care system focuses on providing immediate and intensive care, whereas a chronic-focused system recognizes the need for ongoing medical monitoring, treatment, and support. This requires changes across the system in how care is delivered by shifting away from a more episodic and reactive model to a more proactive and preventive one: one that digital tools can deliver, as well discuss later.

The shift isnt proving to be an easy one. Everything from how health information systems are utilized and implemented to how the systems payment and financing structure incentivizes care are having to be realigned. Looking at healthcare financing models, for example, were trying to move from an acute care system with a fee-for-service payment model to a more chronic-focused model that incentivizes outcomes and care coordination.

In the context of that new model, incentivizing prevention makes sense. I say that because some chronic ailments are preventable. So why arent individuals putting their health first in their lifestyle choices? Some in healthcare reason that people living with chronic diseases could make better choices, but system infrastructure and socioeconomic circumstances make this difficult. Since over 50 percent of Americans suffer from a chronic disease,4 it does warrant taking a step back and looking at the systemic causes creating poor lifestyles in our society.
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Driving Progress: How companies view their ecosystem from the leadership point of view.

Other parts of the world are already doing that. In Europe, for
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