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Abstract. The COVID-19 pandemic has driven rapid, widespread adoption of telemedicine. The distribution of clinicians,
long travel distances, and disability all limit access to care, especially for persons with Parkinson’s disease. Telemedicine
is not a panacea for all of these challenges but does offer advantages. These advantages can be summarized as the 5 C’s:
accessible care, increased convenience, enhanced comfort, greater confidentiality to patients and families, and now reduced
risk of contagion. Telemedicine also has its limitations, including the inability to perform parts of the physical examination
and inequitable access to the Internet and related technologies. Future models will deliver care to patients from a diverse
set of specialties. These will include mental health specialists, physiotherapists, neurosurgeons, speech-language therapists,
dieticians, social workers, and exercise coaches. Along with these new care models, digital therapeutics, defined as treatments
delivered through software programs, are emerging. Telemedicine is now being introduced as a bridge to restart clinical trials
and will increasingly become a normal part of future research studies. From this pandemic will be a wealth of new telemedicine
approaches which will fundamentally change and improve care as well as research for individuals with Parkinson’s disease.
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In the span of a few weeks, the COVID-19 pan-
demic has changed—possibly permanently—the way
that we care for individuals with Parkinson’s disease.
Telemedicine, the delivery of health care at a dis-
tance, has instantly transformed from a niche practice
into the dominant means of providing care. In this
commentary, we will reflect on how the fast-growing
hands-on experience during this time of crisis has
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shed new light on both the advantages and limitations
of telemedicine. We will also look into the future, a
future that will be much different than the past.

Telemedicine has long offered 4 C’s: care,
convenience, comfort, and confidentiality [1, 2].
Technology can make care more accessible to indi-
viduals with Parkinson’s disease [3]. Many, if not
most, individuals with Parkinson’s disease lack
access to care either due to distance, disability, or
simply due to the absence of doctors [4]. While tradi-
tional clinics are accessible to individuals with early
or mild Parkinson’s disease, they are often inacces-
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sible to those with a later stage of the disease. In
1993, Hubble and colleagues demonstrated the abil-
ity of telemedicine in the setting of satellite clinics
to deliver care to rural Kansas residents [5]. Several
other programs have since demonstrated the ability to
reach individuals with advanced Parkinson’s disease,
including those in United States nursing homes who
account for up to a quarter of older adults in this coun-
try [6–8]. Finally, many individuals with Parkinson’s
disease remain undiagnosed, especially in parts of
the world where the demand for care far exceeds the
supply of specialists [9]. In Beijing, for example, the
rate of undiagnosed persons with Parkinson’s disease
is 48%, and China has the fastest increasing rates of
Parkinson’s disease [10, 11]. Smartphones, which are
increasingly ubiquitous, could greatly expand access
to care by connecting those in need to a wide range
of global clinicians [12].

In addition to increasing access, telemedicine
makes care more convenient. Studies have demon-
strated that a typical 30-minute office visit for
Parkinson’s disease door to door consumes over
four hours for patients and caregivers [13]. The vast
majority of that time is spent traveling and waiting.
Telemedicine visits save money, avoid many miles of
difficult travel for those with impaired driving abil-
ity, and reduce the risk of falls and accidents [1, 13].
The economic costs of travel and parking can exceed
an insurance co-payment and thus become another
major barrier limiting access to care.

Telemedicine allows patients to be evaluated from
the comfort of their own home. In many ways,
telemedicine represents the second generation of
the classical house call. In the 1930s, 40% of
physician-patient encounters occurred in the home
[14]. Telemedicine enables physicians to re-enter the
home and to examine the patient in their own natu-
ral setting. This setting may provide better insights
into how individuals function in their daily lives.
Telemedicine offers the enhanced understanding of
social circumstances, and the possibility of a more
patient-centered experience. The “power asymme-
try” between patients and clinicians can be reduced
because in telemedicine both parties are seated at eye
level and both are operating in their environment.
Additionally, most patients and families prefer the
comfort and convenience of telemedicine visits [1].

While the privacy and security of video visits and
the platforms that support them are potential seri-
ous concerns, virtual visits offer a different form
of confidentiality. In-person attendance in a move-
ment disorders clinic broadcasts to everyone present,

“I have a neurological disorder.” The confidentiality
offered by telemedicine may be critically important,
not only for asymptomatic individuals at (genetic)
risk for Parkinson’s disease, but also for the large
group of individuals who are not (yet) ready to share
their diagnosis with others.

Despite these four advantages, it took a fifth C,
contagion, to tip the scale toward a global embrace
of telemedicine (Fig. 1). COVID-19 has forced many
ambulatory clinics to close, and a large proportion of
traditional in-person visits to clinics have transitioned
to phones or to video conferencing. This rapid tran-
sition was necessary to minimize the spread of the
infectious disease, to protect the presumably more
vulnerable individuals with Parkinson’s disease, and
to preserve personal protective equipment or other
resources for those in greatest need. As a result of
this change, many clinicians and patients have expe-
rienced telemedicine for the first time. The number
of telemedicine visits has increased dramatically and
now represent the vast majority of clinical encounters
for patients with Parkinson’s disease [15–17]. Given
the uncertainty about COVID-19 and the potential for
recurrent outbreaks, telemedicine is likely to remain
an important part of Parkinson’s care.

In addition to its advantages, telemedicine has well
established limitations. Many elements of the phys-
ical examination (e.g., detailed assessments of eye
movements, evaluating rigidity, testing of reflexes)
are challenging to assess remotely [15]. Despite these
limitations, numerous parts of the exam can be con-
ducted remotely with some creativity and guidance
[18, 19]. For example, with the help of a family mem-
ber or friend, asymmetries in rigidity can be assessed
in a seated patient by observing how the legs—when
passively swung by the examiner—gradually come to
a standstill (Supplementary video). Future research
will be required to separate rigidity in this example
from spasticity or paratonia.

The need to focus on the voice during tele-
phone conversations could perhaps improve the
accuracy of assessment of dysarthria. A telephone
call can be a very simple and straightforward form of
telemedicine. Some relevant information is missed
when a patient is only contacted by telephone,
thus missing out on the visual information. Much
implicit information is provided by simply observing
a patient, such as a head turning sign in the patient
with an early stage of dementia. Further work will
be needed to define which medical questions can be
addressed using a telephone, and for which videocon-
ferencing is preferable.
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While the examination is important, 80% of med-
ical diagnoses remain based on history, which can
readily be obtained remotely [20, 21]. Indeed, Dr.
James Parkinson’s original description was largely
based on observation (noting patients walking in the
streets of London), while Sir William Osler wrote in
1892, “When well established, [Parkinson’s disease]
is very characteristic, and the diagnosis can be made
at a glance” [22].

The digital divide, the differential access to the
Internet based on geographic, social, and economic
factors, is another real concern, representing a seri-
ous barrier for many people to realize the benefits of
telemedicine [23]. For example, in the United States,
20% of households lack broadband access at home
or have no access to a smartphone [24]. Increasing
global access to these technologies will be neces-
sary for telemedicine to grow and to address existing
disparities in care.

Finally, telemedicine, which most often presents
as a 1:1 visit between a specialist and a patient, does
not fundamentally address the relative scarcity of
Parkinson’s disease specialists. Other models that use
telemedicine to care for groups of patients or to apply
the technology to train or increase the capacity of
local clinicians will be necessary to fully address the
imbalance of supply and demand [25]. Some solu-
tions to this issue have already emerged during this
pandemic, as many exercise classes and e-learning
endeavors are being delivered to large groups in their
homes.

Despite the limitations of telemedicine, the future
holds many possibilities. Video visits will expand
beyond neurologists to include many other clini-
cians on the multidisciplinary care team, including
physical-, occupational-, and speech-language thera-
pists, nurses, dieticians, and genetic counselors [12].

Video visits can also include family members who
are in different cities or even different countries.
As such, multidisciplinary care may be easier to
deliver remotely and in the future can become much
more family-centric. Many teams in the world now
have the positive experience of performing multi-
disciplinary team meetings remotely, as video visits
no longer require all team members to be present
in the same room at the same time. Some of these
telemedicine efforts will involve group visits, non-
clinicians (e.g., exercise coaches), and even digital
therapies (e.g., for speech-language therapy). A trial
is ongoing to now formally evaluate the merits of
remote speech therapy for individuals with Parkin-
son’s disease. As telemedicine gains greater adoption,
additional groups that are currently underserved may
be better equipped to utilize the technology [26].
Telemedicine will also eventually merge more with
traditional care where infrequent in-person visits may
be combined with more frequent telemedicine visits.
Clinical research, including both observational and
interventional studies, will also rapidly adopt remote
visits, if only out of necessity [27]. Currently, during
the COVID-19 pandemic, virtually all clinical trials
for Parkinson’s disease worldwide are on hold, a sit-
uation that delays the promise of novel therapies for
the disease.

While telemedicine may be enjoying its finest
hour, its future is not entirely certain. Many of the
changes in the United States (e.g., insurance cover-
age by Medicare, reduction of licensing restrictions)
that have enabled telemedicine use during this time
of crisis are only temporary [28]. In many cases,
telemedicine is less financially attractive to medical
centers than in-person care. Ensuring that the policy
changes that have supported the rise of telemedicine
become permanent will likely require political action

Fig. 1. The 5 C’s of telemedicine.
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and overcoming objections from those vested in a
pre-COVID model of care. Until then, thousands
of patients and hundreds of clinicians will be gain-
ing increasing experience with telemedicine. Their
experiences and needs will, to a large extent, shape
the future of health care delivery. In just weeks,
telemedicine has become the dominant means of care
for Parkinson’s disease and for most medical condi-
tions. This radical transformation will re-shape the
way we deliver care for years to come. We are just
beginning to see the immense possibilities that it can
offer.
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