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Rapid innovation and the adoption of 
mobile, cellular and digital technologies are 
dramatically changing the face of the global 
healthcare industry. With the ubiquity of 
mobile devices in today’s society, the impact 
of wireless technology in healthcare is mul-
tifaceted – promoting patient engagement, 
information sharing, and enhancing com-
munication with providers. Perhaps most 
significant in wireless technology use in 
health is patient engagement. Patient engage-
ment is defined as the active participation 
and actions patients take to reap the great-
est benefits from the healthcare services and 
providers with whom they interact [1]. With 
the advent of mHealth, mobile and electronic 
health information technology that empha-
sizes shared decision-making and personal 
responsibility [2], mobile applications and 
devices are becoming well suited for use in 
chronic illnesses where patterns of health 
change may be gradual and subtle, but also 
often the best means of long-term manage-
ment. As the application of the quantified 
self, a movement aiming to improve health 
and self through daily self-monitoring and 
recording [3], takes roots in the era of mobile 
health, the role of patient engagement and 
clinical research through mobile technology 
will blossom.

Researchers and patients have been 
increasingly engaged by the advent of wear-
able monitoring devices and the scope offered 
by these. Personal devices available for health 
and fitness maintenance and monitoring are 
changing the face of fitness in today’s society, 
engaging participants daily [4], and form-

ing a platform for the launch of new clini-
cal research projects. Extension of wearable 
monitoring devices for health applications 
in clinical research is now a growing sector. 
With this technology, a plethora of medi-
cal parameters can be measured, monitored 
and recorded remotely by the patient him-
self, physicians, or third party researchers 
[2]. Building patient registries to accelerate 
clinical research is now potentially faster and 
more feasible. Additionally, the patient can 
become his or her own researcher, actively 
participating in self-experimentation with 
monitoring and tracking of behavior, lifestyle 
and health changes. Conversely, patients can 
engage in larger scale clinical trials, seeking 
to gain active participation in clinical tri-
als with more patient-centered feedback as 
patient empowerment and engagement in 
his or her healthcare and clinical research 
develops [5].

With growth in this area of data collec-
tion, increasing development of this soft-
ware and device technology, and expand-
ing use by the population and patients, the 
wealth of information available is immense. 
Health researchers are increasingly able to 
access and analyze electronic health data, 
insurance claims and other kinds of tradi-
tional health information; however, they are 
largely restricted from the growing mounds 
of health and fitness data, courtesy of these 
personal fitness bands, devices and mobile 
applications. Perhaps tapping into this vast 
sea of data is the future of clinical research 
in areas of fitness, behavioral change, health 
monitoring and chronic illness management, 
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and perhaps the use of wearable monitoring devices is 
the future of both inpatient and outpatient symptom 
management and treatment. Regardless of the future 
of this electronic health technology sector, one thing is 
for certain, and that is the plethora of clinical research 
untapped thus far in the population growing in patient 
engagement through mobile health technology.

Growth of wireless technology
Mobile health (mHealth) is the emerging area of mobile 
communication devices such as smartphones and tablets 
for health information, with electronic health (eHealth) 
as a subset referring to communication technology [2]. 
As technology advances in the 21st century, so do devel-
opments in the sector of health monitoring devices and 
mobile applications [6]. They allow for wireless com-
munication regardless of time and place, only limited 
by access, and allow for collection of community and 
clinical health data and dissemination of health infor-
mation to providers, patients, and researchers [7]. Expo-
nential growth in the mobile phone penetration rate 
globally, coupled with increasing use of smartphones 
and mobile applications, are large contributors to the 
burst of this technology. Additionally, the advent of 
monitoring devices linked to or incorporated in this 
technology allow for real-time vital signs monitoring. 
Fitness devices allow people to set goals, motivate them 
for achievement, provide tracking abilities and real-time 
monitoring [2]. This couples patient-reported outcomes 
with daily logs of activity, fitness, intake and quanti-
fiable outcomes. While the growth in this technology 
holds tremendous promise for improved health, the 
research supporting their efficiency is behind [8]. There 
are challenges in verifying and validating accuracy of 
these devices in comparison to existing standards of 
care, and with limits to wireless networks, digital data 
plans, and access to this technology, the breadth of 
widespread application is limited.

Patient engagement
Technology not only allows for enhanced communi-
cation and information exchange, but it promotes it. 
Serving as a motivation source, goal setting forum, 
and feedback network, many of these applications and 
devices allow patients to form teams and networks 
with others aiming to achieve similar health goals, as 
well as providing feedback and encouragement in pro-
portion to application utilization and engagement [6]. 
In essence, they act as mobile phone games for health, 
and patient engagement through gaming could revo-
lutionize the way patient perceive medicine and inter-
act with their own healthcare. Promotion of patient 
engagement in their fitness, nutrition, activity and 
health bridges wellness with the clinical world.

Accepted wisdom for transforming the quality 
and costs of healthcare includes as a central pillar the 
concept of ‘patient engagement”, the need to involve 
patients more fully in their health and wellness [6]. As 
wireless technologies assist with that, better chronic 
disease management and the evolution of preventive 
care are main areas of healthcare that will benefit. Pro-
viders can work with patients, using these ubiquitous 
electronic health records to identify areas for interven-
tion, behavior modification and enable meaningful 
patient engagement. Patients who are truly engaged 
make positive choices for their health and wellness 
every day, enabling the system to move to a culture of 
prevention as opposed to treatment. The capabilities of 
eHealth can help patients follow an engagement path 
that leads to a wellness equivalent of self-actualization 
in Maslow’s pyramid.

Implications in research
As use of this technology spreads, the data it yields 
will grossly enhance observational data. Like never 
before, the development of patient engagement tools, 
technologies, social platforms and mobile applications 
have improved our way to conduct studies to assess 
the effectiveness of treatments. Clinical trials can 
now take place with a new body of samples, pending 
patient preference with goal setting, application usage 
or treatment plans. As patients become more comfort-
able sharing their health information online, in forums 
and databases, self-reported qualitative and quantita-
tive data and feedback at every stage of a clinical trial 
are becoming feasible in online communities [9]. This 
allows for the development of large online patient 
communities, linked with this technology, via mobile 
applications, wireless registries, and online networks 
and forums. mHealth better defines and measure out-
comes, yielding more accurate qualitative and real-
time quantitative data. Using daily data collection, 
sensors of multiple parameters, and logging of symp-
tom frequency, patients can better advocate for their 
needs and wants of healthcare.

Being so pervasive, with independent and net-
worked use, this technology generates patient commu-
nities, with the potential to create patient registries and 
tailored research networks using specific technology, 
applications, groups or parameters, creating a large 
volume of patient-powered registry networks in the 
research [10]. Suddenly the sample population for clini-
cal trials is instantaneously present, ample in number, 
and ready, willing, and able to provide feedback. While 
observational studies inherently cannot meet the gold 
standard of randomized clinical trials, they provide 
an opportunity to collect useful early-phase data by 
capturing patients’ self-experimentation [11]. With the 
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use of self-reported patient data, coupled with patient-
matching algorithms, clinical discovery can parallel 
that of randomized clinical trials, as demonstrated 
by Wicks et al. [12]. Clearly, this resource is a budding 
development and hugely untapped well of data for 
clinical research. As this field continues to grow, it is 
important to consider the ethical regulation of the use 
of self-reported data, or participant-led research, as it is 
unclear and varies from standard research [10,13].

Conclusion
Advancements in wireless technology have created 
the field of mobile health, a sector growing in devices 
and applications, as well as potential. With the abil-
ity to instantaneously share information, provide 
self-tracking and monitoring applications, establish 
support networks and forums, and enhance commu-
nication between providers, patients, and researchers, 
mobile and electronic health hold much promise for 
restructuring and bolstering the concept and applica-
tion of patient engagement and clinical research data 

collection. These perceived benefits of sharing health 
data cannot be underestimated. The potential that 
improved patient engagement holds for healthcare 
globally could alter standards for treatment and pre-
vention of chronic illnesses as well as generate high 
volumes of data and large patient populations to sam-
ple in clinical studies, furthering our understanding 
of this technology in health, as well as providing us 
with engaged patients, not only in individual health, 
but in broader research registries and online patient 
networks.
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