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The digital revolution has impacted every facet of
society, and medical care and research are no excep-
tions. A variety of digital technologies, designed
to either capture clinically relevant health-related
data or to facilitate communication between health-
care professionals and patients, have emerged in the
past two decades. Digital health technology is an
umbrella term that spans a very diverse range of
appliances, including body-fixed wearable sensors,
non-contactable domestic sensors, apps for the smart-
phone, and videoconferencing or other telemedicine
systems that allow for direct remote interaction with
patients.

These digital tools offer several promises, one of
which is the ability to objectively quantify a variety
of signs and symptoms in the clinic and at home.
In Parkinson’s disease, continuous assessment dur-
ing the day or over even longer periods of time in
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the patients’ own natural environment can be espe-
cially useful to help assess variations in the severity
and nature of symptoms, and to avoid wrongful repre-
sentation of symptoms due to “white coat syndrome”
or negative stress during assessment. Furthermore,
changes in therapeutic regimens typically take weeks
before they fully impact symptoms and can be subject
to observer bias. The use of digital monitoring over
several months can circumvent these problems.

During the past decade, many research groups have
explored the validity of such technology-based objec-
tive measures, resulting in numerous papers from
different disciplines with mixed results [1–3]. For
example, mobility measures evaluated in the un-
structured home-environment differ extensively from
those measured in a much more structured clinical
setting. These differences may stem from the envi-
ronment, but also from properties of the movement
itself, as mobility in a free-living environment is typ-
ically self-initiated, embedded in a rich behavioural
context, and goal-directed, unlike that in a controlled
experimental testing situation [4]. Such discrepancies
challenge not the validity of the measurements, but
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rather questions what is really examined in each of
these settings; the clinic versus the home [5, 6].

Nonetheless, the field has seen an accumulating
body of evidence to support the feasibility, utility
and benefits of various digital technology approaches
[1, 7, 8]. Despite this fundamental progress, the use
of digital technology in clinical practice has long
remained scarce. It took a contagion to make patients,
physicians and insurers pay better attention. Specifi-
cally, the limits on our ability to travel imposed by the
ongoing coronavirus pandemic (COVID-19) led to a
dramatic increase in the use of digital platforms in
a matter of a few months. This change was unprece-
dented and has been identified as one of the few silver
linings of the pandemic. The increase in use of dig-
ital platforms is transforming neurological care at a
rapid pace, catalysing the use of digital technology to
maintain continuity of care, and also that of clinical
trials [7–9]. The need for social isolation to miti-
gate the risk of becoming infected has fostered the
expansion of telemedicine programs in many clinics
around the world [10–12]. Using wearable sensors,
clinicians are now still able to monitor their patients’
motor symptoms while they are at home [13] and gain
insight into behavioural changes and the implications
of social distancing on patients’ non-motor symptoms
[14, 15]. Wearable technology also enabled the mon-
itoring of multidimensional physiological measures
for the timely detection of COVID-19 in patients, [16]
showing the feasibility of use in yet another area of
care. While these various developments are encour-
aging, many vexing questions remain with respect
to accessibility, acceptance and regulation of digital
health technologies, as well as their actual seam-
less incorporation into daily clinical practice. The
COVID-19 pandemic has also served to emphasise
some of the shortcomings of telemedicine or mon-
itoring approaches, such as the undiminished need
for in-person visits, especially for new patients [17].
Such in-person visits also remain essential for build-
ing up an intimate relationship between the team of
healthcare providers and the patient and his or her
near ones. These shortcomings raise yet another ques-
tion as to what extent digital health technologies will
survive when our lives get back to a new normal after
this pandemic has resolved.

In clinical research, digital technologies are poised
to transform the current practice and enhance our
understanding of Parkinson’s disease by extending
the reach and expanding the scope of our investiga-
tions [18]. Current assessments of Parkinson’s
disease are largely limited. For example, sleep

assessments are limited to episodic polysomnograms
performed in artificial settings at an arbitrary time.
Assessing sleep can now be done in the home, pas-
sively, and frequently. Such measures will vastly
expand our knowledge of sleep disorders in those with
clinically manifest Parkinson’s and presumably also
in individuals with a prodromal presentation.

These new tools may also shine a light on fea-
tures of the disease that have largely been invisible
to us, such as the appraisal of social function (e.g.,
how much time an individual spends at home or
with others), expanded assessments of voice, quan-
tification of tremor, assessment of falls, dyskinesia
or freezing of gait and objective measurement of the
response to treatment. This work could lead to a bet-
ter understanding of the disease, its temporal pattern,
variability, and impact on individuals bearing its bur-
den. In addition, much needed new, objective digital
endpoints may emerge that can be assessed in the real
world.

Finally, these technological applications have the
potential to re-shape how we conduct clinical re-
search as decentralized trials will expand and even
more assessments will transfer from the clinic to
the home and mobile devices [18]. Digital measure-
ment of the disease will lay the foundation for digital
treatments. Some of these digital therapeutics may
be expansions of existing therapies (e.g., deep brain
stimulation), while others may be entirely novel (e.g.,
cognitive behavioural therapy for anxiety or music for
gait impairment). For some therapies, remote digi-
tal therapeutics can offer an attractive alternative for
intensive interventions such as speech and language
therapy, which typically requires frequent visits to
clinics; research is now ongoing to study the merits
of completely remote speech therapy.

In this special issue of the Journal of Parkin-
son’s Disease, we provide glimpses into that future
of digital health. This issue on the state of digital
health in Parkinson’s disease includes a series of suc-
cinct reviews that cover many practical and relevant
aspects, such as digital monitoring, telemedicine,
digital therapeutics, virtual clinical trials and dig-
ital progression biomarkers for clinical trials. All
reviews offer both a view of the current state-of-the-
art and informed perspectives on future directions.
We can say with certainty that the digital revolution
has definitely started for Parkinson’s disease care and
research. We can almost be equally certain that this
is only the beginning and that the future of digital
medicine will likely benefit both patients and health
care in ways that currently are difficult to predict.
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