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Abstract Physicians and other healthcare professionals are
often the end users of medical innovation; however, they are
rarely involved in the beginning design stages. This often
results in ineffective healthcare solutions with poor adoption
rates. At the early design stage, innovation would benefit from
input from healthcare professionals. This report describes the
first-ever rehabilitation hackathon—an interdisciplinary and
competitive team event aimed at accelerating and improving
healthcare solutions and providing an educational experience
for participants. Hackathons are gaining traction as a way to
accelerate innovation by bringing together a diverse group of
interdisciplinary professionals from different industries who
work collaboratively in teams and learn from each other, focus
on a specific problem (Bpain point^), develop a solution using
design thinking techniques, pitch the solution to participants,
gather fast feedback and quickly alter the prototype design
(Bpivoting^). 102 hackers including 19 (18.6 %) physicians
and other professionals participated, and over the course of
2 days worked in teams, pitched ideas and developed design
prototypes. Three awards were given for prototypes that may
improve function in persons with disabilities. 43 hackers were
women (42.2 %) and 59 men (57.8 %); they ranged in age

from 16 to 79 years old; and, of the 75 hackers who reported
their age, 63 (84 %) were less than 40 years old and 12 (16 %)
were 40 years or older. This report contributes to the emerging
literature on healthcare hackathons as a means of providing
interdisciplinary education and training and supporting
innovation.
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Introduction

Physicians and other healthcare professionals are often the end
users of medical innovation; however, they are rarely involved
in the beginning design stages. Too often this results in inef-
fective and inefficient solutions with poor adoption rates.
Innovation efforts would likely benefit at the design stage
from clinical experience and key insights from frontline
healthcare professionals, particularly those at academic med-
ical centers.

Hackathons, which bring together stakeholders in the early
design phase, are becoming an increasingly popular way to
identify the most urgent or important clinical needs and create
new products, systems, services, datasets and tools that will
improve healthcare delivery. Hacakthons and their cousins,
datathons [1], have been recommended as open-source or
Bcrowd source^ models to support cross-disciplinary collabo-
ration [2] in an effort to foster innovation in medicine [3].
Boudreau and Kakhani described four models of crowd-
sourcing innovation in an article for the Harvard Business
Review [4]. These models included: 1. a crowd contest (e.g.,
hackathon); 2. a crowd collaborative community (businesses
teaming up with online communities that contain customers as
well as software engineers and others); 3. a crowd
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complementor (e.g., developers that create complementary
products for the iPhone); and, 4. a crowd labor market (third
party intermediaries that match buyers and sellers). The first
model, a crowd contest such as a hackathon, was deemed the
most straightforward way to engage a crowd. Crowd contests
work by identifying a specific problem, offering a prize and
inviting people to submit solutions. These types of contests
have been going on for centuries and have resulted in many
scientific breatkthroughs.

Recently, Youm and Wiechman described the Med
AppJam as a model for educating students and engaging them
in technology healthcare solutions [5, 6]. Zaaijer and Erlich
described using Bapplied hackathon sessions^ in an academic
classroom setting for undergraduate and graduate students to
help educate them about genomics [7]. Students in architec-
ture, design, enginnering, communication and anthropology
participated in a hackathon in an effort to designed Byouth
friendly^ hospital rooms. [8] Craddock et al. described a
Bbrainhack^ in which they used components from
hackathons, unconferences and parallel educational sessions
[9]. We propose that hackathons themselves, regardless of
whether there are additional educational sessions offered, pro-
vide an opportunity to not only educate students but all par-
ticipants, irrespective of age or area of expertise, via a unique
process that supports interdisciplinary collaboration through
open innovation. Despite the interest and growth of healthcare
hackathons, currently there are very few published reports
describing them in the medical literature.

The word hackathon is derived from hack and marathon.
As the name suggests, the event involves an intense and dis-
crete period of collaboration. Hackathons are not intended to
be a standalone innovation event or process but rather are one
part of an innovation continuum that can help accelerate and
improve future solutions.

One of the challenging parts of starting a hackathon is
trying to explain what this is to healthcare professionals who
are unfamiliar with the term. The literature offers various de-
scriptions but no clear definition [10]. Because of the confu-
sion we encountered when trying to describe a healthcare
hackathon to various internal and external individuals who
we needed support from (e.g., hospital administrators) or
wanted to encourage to participate (e.g., physicians), we
quickly recognized the need to more clearly articulate what
it is. Therefore, we have developed a new definition as
follows:

A healthcare hackathon is a competitive event (live or
virtual) that has three specific goals–accelerating the innova-
tion of medical solutions, improving the design in the begin-
ning stages, and supporting educational training for all
participants–and aims to accomplish them by focusing on a
specific problem (pain point), bringing together in an open
innovation format (internal and external resources) an inter-
disciplinary group of individuals (hackers) that include, but

are not limited to, physicians and other healthcare profes-
sionals, data scientists, engineers, user interface designers,
business professionals, students and other stakeholders who
work in teams and follow a process to develop initial proto-
types, pitch them to a panel of judges experienced in innova-
tion and quickly alter them according to the feedback
(pivoting).

We have also summarized some of the commonly used
terms that participants in hackathons should be familiar with
(Table 1).

Approach

Hackathon strategy

Our hackathon was a competitive interdisciplinary
team event that aimed to accelerate and improve healthcare
solutions for the rehabilitation patient population. Our goals
included conducting the first-ever rehabilitation hackathon,
sharing information with our colleagues about hackathons
and how they might accelerate and/or improve innovation in
rehabilitation medicine, developing prototypes for new prod-
ucts or services that support our patient population, engaging

Table 1 Commonly Used Terms in Hackathons

Accelerator: A process whereby specific support (e.g., office space,
internet access, legal advice, etc.) is provided to a start-up company in
an effort to accelerate growth and product/solution development;
sometimes the term accelerator is used to refer to a person who might
provide mentorship and/or other support (e.g. financial)

Design techniques: Best practices design theory and practice which
supports the development of innovative products and solutions that
end-users can afford and will use

End-user: Healthcare professionals or patients that use the product or
solution

Hacker: A participant in the hackathon
Hacking: The process of developing potential solutions at a hackathon
Incubator: Often used synonymously with accelerator, although

incubators often provide support for longer periods of time; incubators
provide startups with shared or co-working space and sometimes ex-
posure to other startup companies (e.g. exposure to the startup eco-
system)

Medtech: Technology solutions that are specific to the healthcare space
Mentor: Advisors from various sectors who provide guidance during the

hackathon
Open innovation: A process whereby both internal and external

resources are used
Pain Points: Problems healthcare professionals or patients encounter
Pipeline: A healthcare business’s or organization’s list of products or

solutions that are available or being developed
Pitch: A hacker’s or hacker team’s brief presentation of a problem to

hackathon participants or judges that typically is from 1 to 3 min and
may include specific information such as competitive products or
solutions, key differentiators in what is proposed and a business plan

Pivoting: The process of quickly altering a prototype, during the
hackathon itself, based on feedback
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our own faculty and hospital staff in educational training
around healthcare innovation and developing best practices
for future healthcare hackathons. Determining the hackathon
strategy is a critical part of planning the actual event. We
began our strategy with the basic theme of hosting a
hackathon that was focused specifically on rehabilitation med-
icine and the problem or Bpain point^ of needing to improve
the health and/or ability to function of persons with disabil-
ities. To our knowledge, this is the first hackathon dedicated to
rehabilitation medicine innovation and the post-acute care
population. Next we worked directly with the Massachusetts
Institute of Technology (MIT) Hacking Medicine team. To
gain firsthand experience we participated in the MIT Grand
Hack which is one of the largest health hackathons in the
world. In addition to the hackathon experience, we referenced
resources such as the online BHealthcare Hackathon
Handbook^ published by MIT Hacking Medicine [11].

Pre-hackathon planning

With a hackathon, planning may result in not only a better
experience for the participants but also enhance the develop-
ment of technology prototypes.

Our planning began with choosing a theme that would
support the acceleration of technology driven solutions in re-
habilitation medicine for individuals with disabilities. Some
healthcare hackathons have very narrow themes. For example
one business school hosted a hackathon that was diagnosis
specific for stroke and used the Btime is brain^ concept with
an aim to innovate solutions to avoid delays in stroke diagno-
sis and/or treatment and prevent subsequent brain injury (of
note is that this event was not focused on rehabilitation or the
post-acute care population) [12]. Because to our knowledge
this was the first hackathon focused on rehabilitation medi-
cine, we opted to keep our theme broad and simply used
Brehabilitation medicine^ as the theme.

The timing and venue were also carefully selected to
coincide with the 2015 Annual Assembly for the
Amer i can Academy of Phys i ca l Med ic ine and
Rehabilitation (AAPM&R) – this was a separate event that
we leveraged to engage out of town colleagues, including
physicians specializing in PM&R (physiatrists). This was
also an event where there would be numerous announce-
ments to physiatrists about the Annual Assembly that
could incorporate information about the hackathon. So,
the conference provided an opportunity to widely an-
nounce the hackathon to potential participants prior to the
event and then also brought a large pool of potential par-
ticipants to town. As we were recruiting many engineers,
designers, and computer scientists from surrounding
universities, it was also important to take into account
undergraduate and graduate exam schedules.

Other planning was similar to what is required for events in
general and included registration, parking, food, audio visual
equipment and so on.

The hackathon event

Day 1 involved setting up and registering the participants
(hackers), judges, mentors and other volunteers. There were
more than 150 people who attended with 102 registered
hackers. The event began with a welcome and keynote speech
followed by a BHack 101^ lecture that was designed to quick-
ly educate attendees who were novice hackers. Next came the
first pitching session by the hackers followed by mingling and
team formation. Teams formed organically based on mutual
interests and complementary skill sets. Once teams had
formed, the remainder of Day 1 was spent discussing potential
solutions and strategies (i.e. hacking). To help advance solu-
tions and to offer guidance, more experienced hackathon men-
tors were available to answer questions or to offer advice.
Typically, mentors are accomplished or experienced physi-
cians, entrepreneurs or engineers.

By Day 2, the teams were formed, and hacking continued
from the previous night. The morning was spent hacking (the
teams working together, getting input from mentors, pivoting
and refining their upcoming pitches). The final pitches were
mid-afternoon, with a period for the judges to deliberate and
then the awards ceremony and concluding remarks.

Outcomes

Of the 102 hackers, there were 43 women (42.2 %) and 59
men (57.8 %) (Fig. 1). The hackers ranged in age from 16 to
79 years old. Of the 75 hackers who reported their age, 63
(84.0 %) were less than 40 years old and 12 (16.0 %) were

57.8%

42.2%

Gender of Participants (Hackers)

Males Females
Fig. 1 Legend: There were more men than women who participated
(n = 102 total participants; 59 men and 43 women)
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40 years or older (Fig. 2). Physicians made up 18.6 % (n = 19)
of the total hackers and ranged in age from 24 to 64 years old
with only two physicians reporting their age as 40 years or
more (one was 40 years old and the other 64 years old)
(Fig. 3). The other 81.4 % of the hackers consisted of a mix
of engineers, designers, coders, scientists, non-physician cli-
nicians, entrepreneurs, students and others. All of the partici-
pants were from the United States with the exception of two
physicians who came from France and Qatar.

The 102 participants (hackers) formed 10 teams, and three
awards were given. Judges decided on a 1st and 2nd place
along with a Bbest design^ award. The prizes were intended
to support and promote further development of solutions.

Implications

The Spaulding Rehabilitation Hackathon accomplished our
initial goals and also led to interesting new developments.
Our goals included conducting the first-ever rehabilitation
hackathon, educating colleagues about hackathons and how
they might accelerate and/or improve innovation in rehabili-
tation medicine, developing prototypes for new products or
services that support our patient population, engaging our fac-
ulty and hospital staff in technology and innovation training
and developing best practices for future healthcare hackathons
(Table 2). Going forward, this will be an annual event and
planning for the next one is already underway. Future
hackathons may involve a series of focused conclaves to deal
with domain specific disability issues.

Analysis of our hackathon revealed interesting demograph-
ic data. We also recognized an opportunity to collect addition-
al data at future hackathons. Perhaps one of the best metrics
for success is to measure how many teams continue to work

on their solution after the event. For example, determining the
number of original teams that are still working together at
3 months or 6 months post-hackathon. Another measure is
financial support that may include post-event grants or other
funding. Table 3 lists some proposed metrics for determining
the success of a healthcare hackathon.

However, the data we collected for this hackathon demon-
strated a need to encourage physicians and other healthcare
experts over the age of 40 years to participate. Healthcare
hackathons would benefit from the wisdom and experience
that these individuals would bring and simultaneously support
them in learning more about the development of technology
solutions. Although typically in medicine it is the older gen-
erationsmentoring the younger ones, hackathons (and perhaps
some other methods of innovation, too) would likely benefit
from incorporating strategies that include the mentoring of
experienced clinicians by those they usually teach and mentor.
We plan to test some strategies that we hope will encourage
experienced physicians and other healthcare professionals to
participate in greater numbers. Additionally, although the gen-
der discrepancy was not as striking as the age discrepancy,
going forward, we will also focus on encouraging more fe-
male physicians and other professionals to participate.

We also recognized an opportunity to share more informa-
tion with physicians and other providers in our academic de-
partment and hospital regarding how best to navigate any
potential or future conflicts of interest. By their very nature,
hackathons involve industry, and this is a topic that requires
careful navigation, particularly by those in academia. One of
the greatest benefits of a hackathon is to bring together inter-
disciplinary teams to work on innovative solutions. Indeed,
Walker and Ko stated that the Bongoing participation by health
care providers is essential for the careful development, imple-
mentation and evaluation of any technological invention.^

84.0%

16.0%

Age of Participants (Hackers)

Under 40 40 and Older
Fig. 2 Legend: The majority of participants who reported their age
(n = 75) were less than 40 years of age

18.6%

81.4%

Hackers: Physician Participants vs Others

OthersPhysicians
Fig. 3 Legend: Nearly one out of five participants was a physician
(n = 102 total participants)
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Table 2 Infographic: Healthcare Hackathons: Basic Principles, Desired Outcomes and Strategies to Overcome Potential Barriers
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Table 3 Infographic: Proposed Metrics for Measuring the Success of a Healthcare Hackathon
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[13] However, this also may pose the greatest risk to
healthcare professionals, particularly academic physicians, if
these relationships continue beyond the event and involve any
type of compensation. Although physician participation in
hackathons is encouraged, and may be essential for producing
the optimal solutions, it is important to help support them in
navigating the challenges associated with industry. It is worth-
while reviewing departmental and institutional disclosure and
conflict of interest guidelines and protocols and working di-
rectly with the experts on this at your institution. Refer to
Table 4 for a list of best practices.

One unanticipated and notable opportunity that came about
shortly after our first hackathon was that Spaulding’s Dean
Center for Tick Borne Illness was invited to join forces with
the White House Office of Science and Technology Policy in
designing the first Lyme Disease Hackathon. This hackathon
is aligned with the White House Precision Medicine Initiative
and Invisible Illnesses efforts.

Healthcare hackathons are quickly evolving and provide
unique training opportunities for all participants. This report
describes the first-ever rehabilitation hackathon, offers a new
definition for the term healthcare hackathon, proposes metrics
for measuring the success and benefits of hackathons, and
suggests a list of best practices for physicians and other med-
ical professionals to consider if they decide to conduct or
participate in one. Hackathons have the potential to bring
about positive change through Bdisruptive innovation^. They
bring together people from diverse backgrounds for the com-
mon purpose of creating solutions to healthcare related pain
points. In doing so, they also provide a platform for education,
collaboration, integration, and the acceleration and/or en-
hancement of innovative solutions.

Acknowledgments Massachusetts Institute of Technology (MIT)
Hacking Medicine Team assisted with logistical support and planning
as well as some recruitment of attendees. Financial support was provided
by Microsoft, HeartWare, Eastham Capital, RAWZ Foundation, Ekso
Bionics, Goodwin Procter, MadPowAmy Cueva, and an anonymous do-
nor. Physical space was subsidized by the Cambridge Innovation Center.
Promotional support was provided by the American Academy of Physical
Medicine and Rehabilitation.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

1. Barash, C. I., Elliston, K., and Potenzone, R., TranSMART foun-
dation datathon 1.0: The cross neurodegenerative diseases chal-
lenge. Appl. Transl. Genomics. 6:42–44, 2015.

2. Aboab, J., Celi, L. A., Charlton, P., Feng, M., Ghassemi, M.,
Marshall, D. C., Mayaud, L., Naumann, T., McCague, N., Paik,
K. E., Pollard, T. J., Resche-Rigon, M., Salciccioli, J. D., and
Stone, D. J., A Bdatathon^ model to support cross-disciplinary col-
laboration. Sci. Transl. Med. 8(333):333ps8, 2016.

3. Celi, L. A., Ippolito, A., Montgomery, R. A., Moses, C., and Stone,
D. J., Crowdsourcing knowledge discovery and innovations in
medicine. J. Med. Internet Res. 16(9):e216, 2014. doi:10.2196/
jmir.3761.

4. Boudreau, K. J., and Lakhani, K. R., Using the crowd as an inno-
vation partners. Harv. Bus. Rev. 91(4):60–9, 2013. 140.

5. Youm, J., andWiedchmann,W., TheMed AppJam: Amodel for an
interprofessional student-centered mHealth app competition. J.
Med. Syst. 39(3):34, 2015.

6. Aungst, T. D., Using a hackathon for interprofessional health edu-
cation opportunities. J. Med. Syst. 39(5):60, 2015.

7. Zaaijer, S., and Erlich, Y., Using mobile sequencers in an academic
classroom. Elife. 5:e14258, 2016. doi:10.7554/eLife.

8. Boisen, K. A., Boisen, A., Thomsen, S. L., Matthiesen, S. M.,
Hjerming, M., and Hertz, P. G., Hacking the hospital environment:
Young adults designing youth-friendly hospital rooms together
with young people with cancer experiences. Int. J. Adolesc. Med.
Health. 2015. doi:10.1515/ijamh-2015-0072.

9. Craddock, C. R., Margulies, S. D., Bellec, P., Nichols, N. B.,
Alcauter, S., Barrios, A. F., Burnod, Y., Brainhack: A collaborative
workshop for the open neuroscience community. 5:16, 2016.

10. DePasse, J. W., Carroll, R., Ippolito, A., Yost, A., Santorino, D.,
Chu, Z., and Olson, K. R., Less noise, more hacking: how to deploy
principles from MIT’s hacking medicine to accelerate health care.
Int. J. Technol. Assess. Health Care 30(3):260–264, 2014.

11. MIT Hacking Medicine Team. Healthcare Hackathon Handbook.
Published 2016. http://hackingmedicine.mit.edu/handbook/.
Accessed 15 April 2016.

12. Li, L. M., and Johnson, S., Hackathon as a way to raise awareness
and foster innovation for stroke. Arq. Neuropsiquiatr. 73(12):1002–
1004, 2015.

13. Walker, A., and Ko, N., Bringing medicine to the digital age and
beyond. J. Med. Syst. 40(4):98, 2016.

Table 4 Best Practices for Healthcare Hackathons

1. Define what a healthcare hackathon is to internal and external
stakeholders so that they understand this and are able to provide the
needed support.

2. Educate internal and external stakeholders about the hackathon process
using a common language (taxonomy).

3. Identify a theme and/or define the problem (pain point) that needs to be
solved.

4. Choose a time and a venue that will best support the event.
5. Invite hackers, sponsors, collaborators, etc. with a genuine interest in

the hackathon_s goals.
6. Prepare written agreements that describe the expectations and

deliverables for all participating organizations.
7. Select metrics, collect data and analyze the results of the hackathon.
8. Anticipate concerns, particularly from academic physicians and

scientists, about the potential for conflicts of interest and assist them in
avoiding these. Identify relevant policies on intellectual property and
distribute to all participants.
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