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Abstract
Patient-centered and physician-led innovations are key to promoting physicians as visionary leaders in the healthcare system 
especially during times of crises. COVID-19 has inspired some promising recent advancements within medicine worth not-
ing, including improvements in telemedicine, 3-D printed personal protective equipment (PPE) and ventilators, drug and 
vaccine development, sterilization of PPE allowing for reuse, and point of care testing; they highlight a broader lesson for 
how we might innovate better within medicine, even after the crisis has passed. As such, with the complexities of modern-
day medicine, to continue to foster this culture of innovation, it is paramount that going forward, medical education adapt 
and embrace an innovation curriculum that prepares physicians and healthcare workers to work with their communities and 
researchers to confidently tackle any challenges that may present. Integrating innovation into our careers and medical train-
ing is important for advancement of the field and to be able to handle challenges that may present to the healthcare system.
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COVID-19 has shocked the world and caught many coun-
tries unprepared, halted travel and daily work rituals, chal-
lenged the economy, and forced nations to improvise how 
best to protect the health of their citizens. Despite all the 
confusion and uncertainty, the power of individuals and 
communities to innovate shows what impressive feats in a 
short time can be achieved when people are united by neces-
sity. Some promising recent advancements within medicine 
are worth noting, including the improvements in telemedi-
cine, 3-D printed personal protective equipment (PPE) and 
ventilators, drug and vaccine development, sterilization 
of PPE allowing for reuse, and point of care testing; they 
highlight a broader lesson for how we might innovate better 
within medicine, even after the crisis has passed. As such, 
with the complexities of modern-day medicine, to continue 

to foster this culture of innovation, it is paramount that going 
forward, medical school education adapt and embrace an 
innovation curriculum that prepares physicians and health-
care workers to quickly identify unmet medical needs, and 
work with their communities and researchers to bring new 
solutions to solve those problems.

Current medical education focuses on the rapid acquisi-
tion and application of preexisting knowledge. Trainees are 
assessed on skill procurement and the demonstration of con-
tent expertise—e.g., what are the causes of ST-elevation on 
an ECG? What are the 12 cranial nerves and their functions? 
Please interpret a chest X-ray. This paradigm yields essential 
skills, as physicians are taught standard of care. What cur-
rent medical education lacks, however, is an emphasis on 
problem and need-based innovation that leads to new solu-
tion creation. A foundation in design thinking framework at 
a time of crisis could be critical in saving time and lives by 
bringing timely solutions to help physicians and patients.

Clinicians have unique insight into medical problems 
and unmet needs as they face patient-related problems daily. 
In addition, clinicians are the end-users of the technology 
invented to solve patient’s unmet medical needs. These two 
factors combined give clinicians the ability to play a criti-
cal role in biomedical innovation. Historically, innovation 
in medical training was essential due to necessity, and as 
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such, an important skill of being a physician. Most nota-
bly, Dr. Edward Jenner invented the first vaccine for small-
pox, after realizing people who received small aliquots of 
the infection gained immunity, thereby saving millions of 
lives and ultimately leading to the eradication of smallpox 
worldwide [1]. Similarly, in order to understand the systems 
of the body through minimally invasive methods, Nobel-
laureate and physician Dr. Willem Einthoven invented the 
ECG to characterize the electrical currents of the heart, and 
the gynecologist, Dr. Karl Theo Dussik, pioneered the first 
use of the ultrasound [2].

So, how do we engage the current generation of young 
physicians in biomedical innovation? This is multifactorial, 
but we believe a starting point is addressing the more recent 
disconnect in medical education and innovation, given the 
emphasis of current medical school education on skill pro-
curement and content expertise.

Innovation skills should be taught early

How to identify and solve unmet needs through innovation 
training should begin early in medical school and continue 
longitudinally through residency and beyond. In our prior 
survey study, over 60% of physicians had no training in inno-
vation, although the majority wanted more training [3]. The 
innovation curriculum should emphasize the goal of culti-
vating patient-centered innovation where clinicians identify 
problems worth solving, practice divergent and convergent 
brainstorming, collaborate with stakeholders, prototype and 
commercialize solutions. Throughout this journey of inno-
vation, learners should have the opportunity to partner with 
other expert clinicians and non-physicians (e.g., scientists, 
engineers) to select which patient problems are worth solv-
ing and what solutions are worthy of further development 
and testing [4]. Early introduction to this problem-based 
innovation design process could be extremely helpful in 
mobilizing physicians to help identify problems and solu-
tions quickly during a crisis, such as a pandemic. One such 
program, the Magic Wand Initiative, has been created at 
Harvard Medical School, and successfully implemented a 
clinician-driven program to cultivate patient-centered inno-
vation at Massachusetts General Hospital Department of 
Dermatology [5]. The outcomes from this program have 
clearly demonstrated that when clinicians are educated 
and empowered to identify and solve problems, new and 
innovative solutions are brought to clinic to improve patient 
care [6]. Blake et al. showed through a review and thematic 
analysis that there were thirteen medical education programs 
in the USA participating in Innovation and Entrepreneurship 
curriculums [7]. Furthermore, Cohen et al. showed that the 
return on investment of Innovation and Entrepreneurship 
programs on the undergraduate level at the University of 

Michigan resulted in 18 novel projects with patent filings, 
three schoolwide shark tank competitions and 6 start-up 
companies [8]. Ultimately, expanding similar training pro-
grams will empower clinicians with the skillsets to easily 
identify and convey unmet medical needs to non-clinicians4, 
especially in times of need.

Interdisciplinary collaborations need to be 
nurtured

In addition, we believe that institutions and communities 
should promote interdisciplinary resources to allow for col-
laboration among physicians and non-physicians such as 
engineers, scientists, business managers, to provide an opti-
mized environment for innovation. Riita Katila et al. at Stan-
ford reviewed 231 medical-device start-ups over 25 years. 
They noted successful innovation for medical-device start-
ups is heavily dependent on participation of doctors because 
of their unique insight on medical problems and developed 
technologies but concluded that many doctors do not have 
the training or skills to manage the broader process of inno-
vation. Thus, the ability to integrate multidisciplinary teams 
to include those with physicians, engineers, and business 
managers are critical to making medical innovation come 
to fruition [9].

During COVID-19, the potential of implanting web-based 
education has been explored in a very short time, and this 
ability to connect through web-based platforms could be 
harnessed going forward to connect medical students with 
non-physicians as well as leaders in innovation, to increase 
access to education regarding innovation and entrepreneur-
ship [10]. Integration of medical students and residents 
during this viral pandemic may accelerate the continuing 
transformation away from traditional teaching methods of 
approaching medicine [11] and foster innovative solutions 
to critical problems through interdisciplinary collaboration.

Collaboration at the national 
and international levels should be promoted

Finally, participation in innovation opportunities within 
medicine through conferences, fellowship opportunities, 
Hackathons [4], Shark Tank-like sessions at the national 
and international level should be encouraged to promote 
the next generation of physician innovators. The access to 
these national and international opportunities will connect 
innovators from all over the world, allowing individuals with 
a wide array of talents and ideas to come together and inno-
vate the best solutions.

Programs like the Virtual Magic Wand program, run by 
physicians at Massachusetts General Hospital, are making 
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inroads toward training physician innovators. Scholars in 
prior cohorts have gone on to start their own start-up com-
panies focused on developing a more effective solution for 
wart treatment in children, innovative solutions to the PPE 
shortage, cordless hyfrecators, smartphone apps used for 
taking standardized photographs over time, and repurpos-
ing existing medications for field cancerization.

COVID-19 has undoubtedly changed the way medicine 
will be practiced in the future. Embracing innovation in 
medical school education could change the future response 
to medical crises. This begins with exposure to biomedical 
device innovation, collaboration, and a focus on developing 
programs that support this process at the community, institu-
tional, national, and international levels in order to empower 
physicians to address any challenges they may encounter in 
medicine.

Hopefully, the changes in attitudes, mindsets, and ener-
gies that are uniting people now will persist once this emer-
gency is over. We firmly believe that a shift, from the current 
medical paradigm of needing to “know everything,” to one 
that embraces and develops a framework on how to identify 
problems and develop solutions to meet unmet needs, will 
significantly empower the healthcare workforce to better 
handle any challenges that may present.
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