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Digital health technologies are expanding rapidly and could 

potentially transform the current health-care paradigm. 

The four articles in this special issue focus on active and 

healthy living with the help of health navigation. 

Digital health uses health in 
formatics; wearables; and 
mobile/ubiquitous comput
ing, artificial intelligence 

(AI), and other cybernetic technologies 
to achieve radical improvements in 
characterizing health states, disease 
understanding, diagnosis, and moni
toring and managing longterm condi
tions/diseases and, ultimately, trans
forming the care delivery system itself. 
Specifically, digital health aspires (or 
perhaps promises) to transform the 
current reactive primarycare system 
(a pointofcare paradigm) into a proac
tive, alwayson health navigator; this is 
a continuumofcare paradigm capable 
of providing personalized and timely 
guidance and interventions while fur
nishing realtime, individual and pop
ulationlevel health information to 
individuals, caredelivery systems, and 
policy makers. This could potentially 
transform care providers’ roles from 
strictly treating diseases and illnesses 
to additionally ensuring that individ
uals remain healthy and health navi
gated at all times, radically reducing 
illness incidence and associated costs 
and staffing burdens.

The broad field of digital health spans 
a variety of emerging technologies and 
many multidisciplinary research areas. 
In this special issue, we focus on active 
and healthy living—an area described 
by the recently coined term health nav-
igation.1 Just as a GPS navigator warns us 
of upcoming traffic and wrong turns, 
a health navigator will warn us of the 
consequences of poor lifestyle hab
its, behaviors, and choices that, when 
combined, account for approximately 
50% of the determinants of health.2 

Through effective, supportive, assis
tive, and persuasive empowerments, it 
will lead us to better choices, decisive 
behavior alternatives, and a generally 
more active and healthy lifestyle. With 
health navigation, people will have the 
opportunity to focus on health and 
being healthier rather than worrying 
about diseases and hoping to remain 
disease free. Unlike the current health
care system, which focuses on diseases 
and aspires to make people disease 
free, a health navigator guides peo
ple to adopt a lifestyle that maximizes 
their quality of life by achieving a bet
ter health state. Digital health brings a 
new perspective to what health should 
mean in our futures.

Before we introduce the special issue 
contributions, we would like to say a 
few words about how the industry views 
and segments digital health technol
ogy. This is important knowledge as the 
gap between research and innovation 
on one hand and businesssensebased 

market adoption and growth on the 
other hand must be clearly understood 
by both academics and industrialists. 
A better understanding on both sides 
will eventually accelerate successful 
ventures and ultimately have socie
tal impact.

Global Marketing Insight, Inc., 
reports, “The global digital health 
market revenue is anticipated to reg
ister 29%+ compound annual growth 
rate from 2019 to 2025, driven by ris
ing demand for remote monitoring 
services along with favorable govern
ment initiatives.” This amounts to a 
hefty rise in the digital health market 
size, from US$86.4 billion in 2018 to 
US$504.4 billion in 2025 (Figure 1).

This amazing growth rate is pri
marily achieved by four key digital 
health technologies. 

 › Telehealthcare: Telecare is 
offered via communication 
technology, such as video doctor 

FIGURE 1. The growth, by 2025, of the digital health market. BN: billion. (Source: Global 
Market Insights, Inc.; used with permission.)
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visits. In telehealth, sensors and 
monitoring services are acti
vated and used.

 › mHealth: This refers to mobile 
health apps and wearables.  
It is a highly fragmented mar
ket, with each product/service 
contained within its silo and 
with minimum interoperability 
or connections to the broader 
healthprovider networks 
and systems.

 › Health analytics: AI is utilized 
over massive health data sets 
(for example, medical images 
and pathology test samples) for 
the accurate diagnosis or better 
understanding of individual or 
population health.

 › Electronic health records and 
decision-support systems: These 
are collectively known as  digital 
health systems. Several interop
erability standards have been 
developed to drive and achieve 
a singleidentity patientre
cord system, even though such 
integration is not happening 

for many reasons, which 
are beyond the scope of this 
introduction.

Figure 2 shows the U.S. digital health 
market size and its expected growth 
rate by 2025. The cumulative growth 
rate of mHealth, for instance, was 
10fold in only seven years, which 
is incredible.

Several market analysts share the 
same view of the digital health tech
nology landscape as Global  Market 
Insight. However, the products and 
services that will be needed as the 
healthcare system integrates with the 
socialcare system are noticeably miss
ing from these analyses. Such integra
tion has started to happen more prom
inently in Europe where, for instance, 
Finland has merged the Ministry of 
Health with the Ministry of Social Care. 
As such integration gets implemented, 
digital health as a service technology 
will emerge. Looking at the health and 
integratedcare systems from a services 
perspective reveals significant oppor
tunities for engaging digital health to 

affect an ecosystem shift: a new health 
economy unleashed by engaging mul
tiple and new participants, including 
communities and patients, in their 
own integrated healthcare services 
delivery—realizing the “Uber” of digi
tal health.

This special issue includes four arti
cles that have been accepted based on 
peer review out of 11 submissions. In 
“On the Effectiveness of Deep Represen
tation Learning: The Atrial Fibrillation 
Case,” Gadaleta et al. explore advanced 
AI techniques reliably detecting atrial 
fibrillation (AFib) from short and noisy 
electrocardiography traces, that is, 
the ones available from smart watches 
today. It is critical that AFib be mon
itored and managed because it sig
nificantly increases the risk of stroke 
and other heartrelated problems. The 
authors explore the use of represen
tation learning (RL) for detection and 
show that an approach purely based on 
RL outperforms classifiers depending 
on expert features, which require spe
cific domain knowledge. This under
lines the great ability of RL to learn 
meaningful representations of data 
without requiring human expertise. 
Short and noisy traces of data match 
the data characteristic reality of body 
rhythmic wearables today, and achiev
ing a higher detection accuracy in this 
context will go a long way in keeping 
AFib in check.

In “Agitation Monitoring and Pre
vention System for Dementia Care
giver Empowerment,” Homdee et  al. 
address the caregiver (CG) burden 
associated with managing patient 
agitation for persons with dementia 
(PWDs). The article describes an unob
trusive monitoring system designed to 
detect early signs of agitation in PWDs 
by sensing behavioral and contex
tual information about the PWD and 
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FIGURE 2. The U.S. digital health market size by technology in 2018 and 2025, in 
 millions of U.S. dollars. (Source: Global Market Insights, Inc.; used with permission.) 
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his/her environment. This includes 
motion and verbalbehavior sensing of 
the PWDs and the ambient noise level 
of the environment, among other 
variables. The monitoring system uti
lizes a machinelearningbased pre
dictive model trained with agitation 
patterns in the first 30 days of opera
tion. The authors present a validation 
study to show that notifying the CG 
in a timely manner reduces the risk of 
agitation escalation, which leads to CG 
burden reduction.

In “CloudBased Artificial Intelli
gence System for LargeScale Arrhyth
mia Screening,” Tseng et al. take AFib 
to the population level, as compared 
to the first article in this special issue. 
Their article addresses the underdiag
nosis problem in AFib and contributes 
a system and method that can be used 
to identify accurate cityscale preva
lence data of AFib. Having accurate 
prevalence data helps health authori
ties plan and budget resources, which 
should directly lead to better out
comes in treating and coping with 
this condition. A cloudbased system 
has been designed to record arrhyth
mia data from a heterogeneous set of 
devices (wearables at home and more 
accurate devices in hospitals and 
other screening stations). An initial 
deployment in 13 districts of Taoy
uan, Taiwan, (near the Taipei Air
port) was used for two years to collect 
data, which revealed an AFib preva
lence of 13.4% in the region of deploy
ment, 3.4% more than the empirically 
assumed 10% prevalence.

The aim of the article “Artificial 
Intelligence of Things in Sports Sci
ence: Weight Training as an Exam
ple,” by Chu et  al., is to keep healthy 
people healthy. The article addresses 
the challenges of using the Internet of 
Things (IoT) and AI technology in sports 

medicine, including unobtrusive data 
collection, IoT accuracy, usability and 
user experience, and modeling and 
analysis. The authors introduce a combi
nation of AI and IoT, which they refer to 
as the artificial intelligence of things (AIoT), 
in which they combine a modeling and 
analysis domain (sports medicine in this 
article) with the logic and application 
of the underpinning IoT. They applied 
their AIoT approach to weight training 
in sports, specifically to a wellknown 
training set, beginning movement load 
training. By modeling and analyzing the 
labor index, they were able quantify its 
utility and effectiveness in preventing 
sports injuries and fatigue.

We hope that you find this 
special issue to be infor
mative and motivating. We 

also encourage you to consider sub
mitting and publishing your digital 
health research or emergingtechnol
ogy development in a future issue of 
Computer. 
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