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Abstract
Background
Use of video research visits in neurologic conditions is rising, but
their utility has not been assessed in atypical parkinsonian syn-
dromes. We sought to evaluate the diagnostic concordance be-
tween video-based vs self-reported diagnoses of multiple system
atrophy, progressive supranuclear palsy, dementia with Lewy
bodies, and corticobasal syndrome. We also assessed patient sat-
isfaction with video-based visits.

Methods
We conducted a study of video-based research visits in individuals with an atypical parkinsonian
syndrome enrolled in The Michael J. Fox Foundation’s Fox Trial Finder. Participants completed
a recorded real-time video visit with a remote evaluator who was blinded to the participant’s self-
reported diagnosis. The investigator conducted a structured interview and performed standard
assessments of motor function. Following the visit, the investigator selected the most likely
diagnosis. The recorded visit was reviewed by a second blinded investigator who also selected the
most likely diagnosis. We evaluated diagnostic concordance between the 2 independent inves-
tigators and assessed concordance between investigator consensus diagnosis and self-reported
diagnosis using Cohen’s kappa. We assessed participant satisfaction with a survey.

Results
We enrolled 45 individuals with atypical parkinsonian syndromes, and 44 completed the
investigator-performed video assessment. We demonstrated excellent concordance in diagnosis
between the investigators (κ = 0.83) and good reliability of self-reported diagnosis (κ = 0.73).
More than 90% of participants were satisfied or very satisfied with the convenience, comfort,
and overall visit.

Conclusions
Video research visits are feasible and reliable in those with an atypical parkinsonian syndrome.
These visits represent a promising option for reducing burden and extending the reach of
clinical research to individuals with these rare and disabling conditions.

Participation in clinical research is challenging for individuals with neurodegenerative con-
ditions. These challenges are particularly apparent among the atypical parkinsonian syn-
dromes1: multiple system atrophy (MSA), progressive supranuclear palsy (PSP), dementia
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with Lewy bodies (DLB), and corticobasal syndrome (CBS).
Poor mobility, frequent falls, cognitive impairment, and rapid
progression are common to the conditions, limiting research
participation and driving high dropout rates.2 In addition, the
conditions are rare, with research specific to each diagnosis often
limited to those who live near specialized centers.

Video-based research visits could reduce burden, extend reach,
and increase research participation.3 Previous work has ex-
plored the feasibility of video research visits for recruitment,4

replacing interim trial visits,5 and long-term follow-up of trial
cohorts in Parkinson disease (PD), Batten disease, and mi-
graine, among others.6–10 However, video visits have not been
evaluated in the atypical parkinsonian syndromes.11

The Michael J. Fox Foundation’s Fox Trial Finder (foxtrial-
finder.org/) is an online tool used tomatch individuals with PD
and healthy controls to clinical research. The system recently
expanded its functionality to include individuals with a self-
reported atypical parkinsonian syndrome, but the veracity of
self-reported diagnosis has not been assessed. Here, we present
the results of a feasibility study of video research visits in Fox
Trial Finder participants with atypical parkinsonism.

Methods
We identified Fox Trial Finder users who self-reported a di-
agnosis of MSA, PSP, DLB, or CBS and invited them to
participate through a site posting and directed messaging to
all users reporting one of these diagnoses via the site’s mes-
saging system. Inclusion criteria included age 18 or older,
fluency in English, access to an internet-enabled device, and
home internet connection. We aimed to enroll 40–50 indi-
viduals and attempted to enroll approximately equal num-
bers of individuals with each diagnosis.

A study coordinator contacted interested participants by
phone to discuss study procedures and obtain informed
consent. We provided enrolled participants with a portable
blood pressure cuff (Omron 5 series; Omron, Kyoto, Japan)
and web camera (Microsoft LifeCam HD-3000; Microsoft,
Redmond, Washington) if needed. Video visits were con-
ducted using the video-conferencing software Zoom (Cal-
ifornia). A study coordinator conducted a video visit to
record demographics, confirm diagnosis, complete a medi-
cation log, and remotely administer the Montreal Cognitive
Assessment (MoCA).

A movement disorder–trained neurologist (C.G.T., in-
vestigator 1) blinded to the self-reported diagnosis sub-
sequently conducted a recorded real-time video visit
between 0 and 14 days of the coordinator-completed visit.
The neurologist conducted a structured interview with
standardized questions and open-ended history taking
(appendix e-1, links.lww.com/CPJ/A106). Investigator 1
completed the Movement Disorder Society–Unified

Parkinson’s Disease Rating (MDS-UPDRS) parts Ia and
III, Unified Multiple System Atrophy Rating Scale
(UMSARS), Progressive Supranuclear Palsy Rating Scale
(PSPRS), and sitting and standing vital signs if able to stand
safely. Assessments of reflexes, rigidity, swallowing, and pos-
tural stability were not performed or rated. The investigator
was trained and certified to perform the MDS-UPDRS. Fol-
lowing the visit, investigator 1 selected themost likely diagnosis
based on clinical impression and review of diagnostic criteria.

A second movement disorder–trained neurologist (J.L.A.,
investigator 2), blinded to both self-reported diagnosis and
investigator-selected diagnosis, reviewed the recorded
investigator-performed visit. Following review, investigator 2
selected the most likely diagnosis. Concordant diagnoses
between investigators 1 and 2 were recorded as the con-
sensus diagnosis. Discordant diagnoses were reviewed in
conference by the investigators, and a consensus diagnosis
was selected. Consensus diagnoses were compared with self-
reported diagnosis.

We analyzed demographics, interview responses, and motor
assessments descriptively. We evaluated feasibility by calcu-
lating the proportion of participants who completed all
assessments during both visits, defining 80% as the accept-
able cutoff; participants who were unable to stand safely were
not required to complete assessments of gait or standing vital
sign measurement. We recorded the number of individuals
who were able to complete sitting and standing vital sign
measurements and calculated the proportion of participants
who met the criteria for orthostatic hypotension.12 We
assessed the significance of between-group differences in
disease duration and performance on the clinical outcome
measures (MoCA, MDS-UPDRS, UMSARS, and PSPRS)
using analysis of variance with α = 0.05. Significant results
were assessed with post hoc testing using the Tukey method.

We calculated concordance between initial diagnoses se-
lected by investigators 1 and 2 using Cohen’s kappa, setting
a threshold of ≥0.6. We also calculated concordance between
consensus and self-reported diagnoses using Cohen’s kappa,
setting a threshold of ≥0.6. We assessed whether there was
a statistically significant difference in concordance between the
self-reported diagnoses using the χ2 test for independence. Using
α = 0.05, we defined a χ2 value of ≥7.81 as sufficient to reject the
null hypothesis. We measured participant satisfaction with the
video visit with a satisfaction survey (appendix e-2, links.lww.
com/CPJ/A106). Free-text responses on the survey were ana-
lyzed qualitatively with overall themes reported.

Standard protocol approvals, registrations,
and patient consents
The Research Subjects Review Board at the University of
Rochester approved all study procedures. All participants pro-
vided electronic informed consent by telephone before study
participation.Weprovided a copy of the consent documentation
to participants. Consent documents were stored in the
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University of Rochester’s Health Insurance Portability and Ac-
countability Act-compliant database.

Data availability
All data were recorded in the University of Rochester’s
Health Insurance Portability and Accountability Act-
compliant database. Deidentified data not presented are
available to qualified investigators by request for purposes of
replicating procedures and results.

Results
A total of 588 individuals with a self-reported atypical
parkinsonian syndrome were identified on Fox Trial Finder.
Fifty-six individuals expressed interest, and 45 participants
(23 with a self-reported diagnosis of MSA, 14 with PSP, 3
with DLB, and 5 with CBS) from 23 states and 2 Canadian
provinces (3 Canadian participants) were enrolled (table
e-1 and figure e-1, links.lww.com/CPJ/A106). Baseline

Table 1 Baseline characteristics, overall and by self-reported diagnosis

Characteristic Overall (n = 45) MSA (n = 23) PSP (n = 14) DLB (n = 3) CBS (n = 5)

Demographics

Age, y 65.7 (8.3) 62.7 (9.1) 70.4 (5.9) 66.0 (6.1) 65.8 (6.9)

Women, n (%) 15 (33.3) 7 (30.4) 5 (35.7) 0 (0) 3 (60.0)

White, n (%) 39 (86.7) 20 (87.0) 11 (78.6) 3 (100) 5 (100)

College graduates, n (%) 37 (82.2) 20 (87.0) 9 (64.3) 3 (100) 5 (100)

Employed, n (%) 7 (15.6) 2 (8.7) 1 (7.1) 2 (66.7) 2 (40.0)

Live at home, n (%) 43 (95.6) 21 (91.3) 14 (100) 3 (100) 5 (100)

Uses internet in home, n (%) 43 (95.6) 23 (100) 12 (85.7) 3 (100) 5 (100)

Clinical characteristics

Disease duration, y 4.2 (2.3) 4.5 (2.5) 3.9 (2.3) 3.0 (0) 4.2 (2.2)

Require caregiver assistance, n (%) 25 (55.6) 14 (60.9) 9 (64.3) 0 (0) 2 (40.0)

Receiving dopaminergic therapy, n (%) 32 (71.1) 20 (87.0) 8 (57.1) 1 (33.3) 3 (60.0)

Current clinician

Movement disorder specialist, n (%) 27 (60) 14 (60.9) 10 (71.4) 1 (33.3) 2 (40.0)

General neurologist, n (%) 17 (37.8) 8 (34.8) 4 (28.6) 2 (66.7) 3 (60.0)

Primary care physician, n (%) 1 (2.2) 1 (4.3) — — —

MoCA 22.75 (7.0) 24.6 (5.1) 18.3 (9.1) 25.3 (4.5) 25.6 (2.5)

MDS-UPDRS part IA 4.4 (3.1) 3.9 (2.8) 4.6 (3.6) 6.3 (3.2) 5.0 (2.7)

MDS-UPDRS part IIIa (motor) 40.4 (16.3) 42.8 (16.1) 44.9 (13.0) 16.3 (13.1) 32.0 (15.8)

PSPRSa total 43.4 (17.3) 40.1 (14.3) 56.6 (17.4) 23.0 (8.7) 32.6 (2.9)

PSPRS, parts III-Va (motor) 33.1 (10.8) 30.5 (8.4) 42.1 (10.2) 18.3 (6.4) 28.4 (2.8)

UMSARS totala 52.0 (19.0) 56.1 (18.5) 57.1 (16.4) 25.7 (14.0) 35.8 (10.4)

UMSARS, part IIa (motor) 27.8 (10.0) 29.6 (10.1) 29.8 (9.3) 14.3 (6.0) 22.4 (6.0)

Sitting systolic blood pressure (mm Hg) 139.1 (22.8) 133.9 (27.6) 142.6 (17.9) 151.7 (12.6) 143.4 (14.4)

Standing systolic blood pressure (mm
Hg)

132.8 (21.1) 122.3 (21.3) 141.9 (18.0) 147.3 (15.4) 141.6 (13.6)

Sitting diastolic blood pressure (mmHg) 85.6 (13.4) 83.3 (16.3) 87.4 (10.7) 81.0 (4.4) 93.6 (6.5)

Standing diastolic blood pressure (mm
Hg)

86.6 (13.1) 81.6 (12.6) 91.0 (14.3) 82.7 (8.1) 97.2 (5.5)

Abbreviations: CBS = corticobasal syndrome; DLB = dementia with Lewy bodies; MoCA = Montreal Cognitive Assessment; MSA = multiple system atrophy;
MDS-UPDRS = Movement Disorder Society–Unified Parkinson’s Disease Rating Scale; PSP = progressive supranuclear palsy; PSPRS = Progressive
Supranuclear Palsy Rating Scale; UMSARS = Unified Multiple System Atrophy Rating Scale.
Unless otherwise indicated, values listed are mean (SD).
a Reported scores do not include assessments of rigidity, reflexes, swallowing, or postural stability, which could not be performed.
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characteristics are presented in table 1. Participant re-
cruitment took 9 months with slow recruitment over 7
months (n = 27) and an increase following shortening and
clarification of the recruitment message over the remaining
2 months (n = 28).

Among enrolled participants, 44 (98%) completed all assess-
ments during both video visits; a single participant with MSA

had a clinical decline and could not complete the second visit.
Twenty-four (55%) participants required caregiver assistance
with the investigator visit. We were able to perform sitting
and standing vital sign measurement in 35 participants; the
remaining 9 participants were unable to perform standing
measurements because of severe postural instability (n = 8)
or reported severe symptomatic orthostasis (n = 1). Among
participants who completed sitting and standing vital sign
measurements, 6 met the criteria for orthostatic hypoten-
sion; all 6 self-reported a diagnosis of MSA. There was no
statistical difference in disease duration between each self-
reported diagnosis (F = 0.46, p = 0.71). Individuals with PSP
had more severely affected scores than those in other groups
on all clinical measures except the MDS-UPDRS IA (table
1). We identified significant between-group differences on
the MoCA (F = 3.30, p = 0.03), MDS-UPDRS III (F = 3.717,
p = 0.02), PSPRS total (F = 7.18, p < 0.001) and motor
subscore (F = 9.20, p < 0.001), and UMSARS total (F = 4.79,
p = 0.006) and motor subscore (F = 3.11, p = 0.04). Results
of post hoc testing are reported in the Supplement (table e-2,
links.lww.com/CPJ/A106).

Investigators 1 and 2 reached a concordant initial diagnosis
in 88.6% (κ = 0.83) of assessments (table 2). The most
common disagreement (n = 3, 60%) was PD vs an atypical
parkinsonian syndrome; PD was selected as the consensus
diagnosis in all 3 cases. There were also 2 disagreements
between PSP vs MSA; PSP was selected in one case, and
MSA was selected in the other. Investigator consensus di-
agnosis agreed with self-reported diagnosis in 81.8% (κ =
0.73) of participants (table 3). Agreement was highest
among those with a self-reported diagnosis of PSP (13/15,
93%) and lowest among those with a self-reported di-
agnosis of CBS (3/5, 60%). There was no significant dif-
ference in concordance rates between the diagnoses (χ2 =
3.2, p = 0.36).

More than 90% of participants were satisfied or very satisfied
with the video visit overall, and 100% of participants were
satisfied or very satisfied with the convenience (figure 1).
Participants specifically described appreciating the visit at
home, comfort with the investigator, and ease of conducting
the visit. All respondents would recommend video visits to
others with an atypical parkinsonian syndrome, and 93.0%
would be likely or very likely to participate in future virtual

Table 2 Diagnosis comparison between investigator 1
and investigator 2

Investigator 2 diagnosis

PD MSA PSP DLB CBS Other Total

Investigator 1
diagnosis

PD 2 2 0 0 1 0 5

MSA 0 17 1 0 0 0 18

PSP 0 1 14 0 0 0 15

DLB 0 0 0 2 0 0 2

CBS 0 0 0 0 3 0 3

Other 0 0 0 0 0 1a 1

Total 2 20 15 2 4 1 44

Abbreviations: CBS = corticobasal syndrome; DLB = dementia with Lewy
bodies; MSA = multiple system atrophy; PD = Parkinson disease; PSP =
progressive supranuclear palsy.
a Spinocerebellar ataxia considered the most likely diagnosis in a patient
with ataxia with an autosomal dominant pattern of familial ataxia and no
parkinsonism on examination.

Table 3 Diagnosis comparison between investigator
consensus diagnosis and participant self-
reported diagnosis

Participant self-reported diagnosis

PD MSA PSP DLB CBS Other Total

Investigator consensus
diagnosis

PD 0 2 0 1 1 0 4

MSA 0 18 0 0 0 0 18

PSP 0 2 13 0 0 0 15

DLB 0 0 0 2 0 0 2

CBS 0 0 1 0 3 0 4

Other 0 0 0 0 1a 0 1

Total 0 22 14 3 5 0 44

Abbreviations: CBS = corticobasal syndrome; DLB = dementia with Lewy
bodies; MSA = multiple system atrophy; PD = Parkinson disease; PSP =
progressive supranuclear palsy.
a Spinocerebellar ataxia considered the most likely diagnosis in a patient
with ataxia with an autosomal dominant pattern of familial ataxia and no
parkinsonism on examination.

More than 90% of participants were

satisfied or very satisfied with the

video visit overall, and 100% of

participants were satisfied or very

satisfied with the convenience.

10 Neurology: Clinical Practice | Volume 10, Number 1 | February 2020 Neurology.org/CP

Copyright © 2019 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/CPJ/A106
http://neurology.org/cp


visits. Although dissatisfaction rates were low, 2 participants
(4.5%) identified difficulty with the long duration of the visit
(around 1 hour), and 3 participants (6.8%) described a general
discomfort with technology.

Discussion
In this study, we successfully conducted video-based re-
search visits in individuals with atypical parkinsonian

Figure 1 Participant satisfaction with the video research visits

Table 4 Characteristics of select virtual research studies in neurology

Author (Year) Condition n Design Results

TheALSUntangledGroup13 (2014) Amyotrophic
lateral
sclerosis

50 Open-label trial of lunaisin in amyotrophic
lateral sclerosis. Participants complete 3 in-
person visits over 1 y with monthly video
visits and assessments

Demonstrated superior enrollment,
retention, and adherence compared with in-
person trials; found no effect of lunaisin on
disease progression

Gelfand et al.8 (2017) Migraine 265 Twelve-week randomized, controlled trial of
melatonin for migraine prevention in
adolescents. Enrollment visit conducted in
office with headache diary, sleep data, and
adverse event assessment conducted
remotely

Demonstrated feasibility of home-based
trials for adolescent migraine with
a retention rate of 89%; definitive trial
planned based on results

Dorsey14 (2015) PD 166 Observational study assessing the feasibility
of video-based research visits among
individuals with PD

Video visits feasible to characterize and
validate diagnosis of PD in a national cohort

Alfredo Caceres9 (2014) Intracranial
hemorrhage

— Methods paper describing the rationale for
and mechanisms to implement the use of
video visits in intracranial hemorrhage
clinical trials

Highlights the importance of and
mechanisms to use telestroke for screening
and enrollment in intracranial hemorrhage
clinical trials

Bull et al.15 (2014) Huntington disease 11 Observational study to assess the feasibility
of remote video visits among individuals
with Huntington disease

Video-based visits feasible and reliable for
assessing motor function in those with
Huntington disease

Martin-Khan et al.16 (2012) Dementia 205 Noninferiority study comparing the
diagnostic accuracy of video vs in-person
assessments to diagnose dementia

Identified high concordance between video-
based vs in-person dementia diagnosis

Cialone et al.7 (2011) Batten disease 13 Observational study to assess the feasibility
and reliability of video-based motor
assessments among children with juvenile
Batten disease

Remote administration of standardized
Batten diseasemeasure feasible and reliable
by video-based visit

Abbreviation: PD = Parkinson disease.
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syndromes, demonstrated the ability to reach a consensus
diagnosis via video visit, and demonstrated the reliability of
self-reported diagnosis in Fox Trial Finder. Participants
were overwhelmingly satisfied with the visits, felt com-
fortable with the investigator and method of assessment,
and appreciated the convenience of assessment in their own
home.

The study had some limitations. First, the sample is small
and cannot capture the breadth of disease severity seen
among the atypical parkinsonian syndromes. In addition,
the sample was overwhelmingly white and highly educated
with all participants having high-speed internet access,
which may limit applicability to the broader population
with these conditions. Recruitment was slow with fewer
than 10% of eligible subjects expressing interest. The im-
provement in recruitment with simplification of the dis-
tributed message suggests that the method of recruitment
primarily accounts for the low interest and slow enroll-
ment. However, disease burden, discomfort with technol-
ogy, or the absence of an intervention may have also
contributed. There was unequal representation of the di-
agnoses with fewer individuals and lower symptom severity
among those with DLB or CBS. This recruitment differ-
ential is out of proportion to the number of individuals with
each diagnosis in Fox Trial Finder; however, it is unclear
whether disease-specific features or methods specific to
this study drove lower recruitment among these groups.
The examination was limited to visual assessment with
investigators unable to assess findings (e.g., reflexes) that
may be key to diagnosis. In addition, the second movement
disorder specialist’s diagnosis was based on review of
a recorded video rather than an independent assessment.
This may have biased the results toward greater in-
vestigator concordance. Finally, the study relied on par-
ticipant self-reported diagnosis without in-person
diagnostic concordance or confirmation with the partic-
ipant’s clinician.

Despite these limitations, this work is the largest study to
date of video visits among those with the atypical parkin-
sonian syndromes. This is particularly relevant, given the
rising recognition of the use of telemedicine and video

research visits in natural history studies and clinical trials
among those with PD, dementia, and migraine, among
others (table 4).4,6,8–10 Our data indicate that similar studies
are feasible among those with an atypical parkinsonian
syndrome. The use of remote video-based visits could sub-
stantially enhance research participation among this pop-
ulation by reducing burden and expanding access.

The study also furthers our understanding of the utility and
limitations of video research visits in neurodegenerative
conditions more broadly. The results are relevant to nu-
merous other diseases, as the majority of patients with
neurodegenerative conditions have similar demographics
and clinical characteristics. Our data suggest that reliance on
self-reported diagnosis is feasible and reliable as demon-
strated by the high concordance between investigator con-
sensus diagnosis and self-reported diagnosis. Still, concerns
remain, particularly among those with conditions that re-
quire in-person examination or prolonged follow-up. Part-
nering with local clinicians may allow further diagnostic
validation, confirmation of testing performed and natural
history, and clarification of examination features unable to
be performed by video visit. This can likely be done without
compromising recruitment. Reassuringly, despite advanced
age and high disability among many of our participants, the
use of technology was not a major concern; the improved
convenience was in fact a driver of satisfaction among the
cohort.

We have taken the first step in demonstrating the feasibility
of video research visits in those with an atypical parkinso-
nian syndrome. Although video-based assessment may be

TAKE-HOME POINTS

There is limited evidence for the use of video-based
research visits among the atypical parkinsonian
syndromes

This study evaluated the diagnostic concordance
between video-based vs self-reported diagnoses of
these conditions and assessed participant satisfac-
tion with the visits

There was excellent agreement between providers
and good agreement between provider consensus
diagnosis and self-reported diagnosis

Participants were overwhelmingly satisfied with the
video-based visits, particularly the improved
convenience

Video-based visits could reduce burden and extend
the reach of clinical care and research among those
with the atypical parkinsonian syndromes

Video visits could reduce burden,

enhance recruitment and retention,

and expand access to research for

individuals with the atypical

parkinsonian syndromes and other

neurodegenerative diseases.
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insufficient to make an initial diagnosis, virtual visits can be
used to screen participants, replace interim trial visits, or
follow study cohorts for the long term. Still, further work
exploring these methods, particularly related to tracking
disease progression over time, is necessary. Video visits
could reduce burden, enhance recruitment and retention,
and expand access to research for individuals with the
atypical parkinsonian syndromes and other neurodegener-
ative diseases. Ultimately, this has the potential to broaden
our phenotypic characterization of these conditions, en-
hance our understanding of their natural history,
and streamline the evaluation of novel experimental
therapeutics.
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