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Abstract

Background: We investigated potential differences between in-person cog-

nitive testing and video telehealth administration of the Montreal Cognitive

Assessment (MoCA). In addition to the MoCA, the Patient Health

Questionnaire-8 (PHQ-8) and Generalized Anxiety Disorder-7 (GAD-7)

were administered.

Methods: MoCA scores from participants in the Emory Health Brain Study

(EHBS) were contrasted based upon whether they were administered the

MoCA in the standard face-to-face (F2F) assessment setting (n = 1205) or

using a video telehealth administration (n = 491). All EHBS participants were

self-reported to be cognitively normal.

Results: MoCA scores did not differ across administration method (F2F

MoCA = 26.6, SD = 2.4; telehealth MoCA = 26.5, SD = 2.4). The 95% confi-

dence interval for difference in administration was small (CI = �0.16 to 0.34).

When examining MoCA domain scores, administration differences were either

associated with no statistically significant effect, or if present due to large sam-

ple sizes, were associated with small effects and differences <0.5 point. Tele-

health patients reported slightly lower PHQ-8 scores (F2F PHQ-8 = 2.0,

SD = 2.5; telehealth PHQ-8 = 1.6, SD = 2.1), although these scores are well

within the normal range. No group difference in GAD-7 scores was present

(F2F GAD-7 = 1.4, SD = 2.4; telehealth PHQ-8 = 1.4, SD = 2.4).

Discussion: This report with its large sample size and between subject cohort

provides complementary evidence to smaller test–retest studies, further sup-

porting equivalence of MoCA telehealth testing to F2F MoCA administration.

These findings provide additional reassurance that administration mode does

not introduce systematic performance differences for MoCA test administra-

tion, thereby permitting telehealth MoCA testing to be applied confidently for

both clinical and research applications.
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Although telehealth video cognitive assessment existed
prior to the COVID-19 pandemic,1,2 restrictions designed
to minimize COVID spread limited many aspects for
face-to-face (F2F) clinical care, accelerating the modifica-
tion of many clinical methods for telehealth use.3,4 The
numerous advantages associated with remote testing
include reduced travel time and increased access to
clinical expertise outside of local availability.5 However,
practical telehealth considerations include adequacy of
in-home technology and internet access in addition to
computer proficiency and comfort with electronic media.
Questions also arise whether telehealth results can be
considered strictly equivalent to F2F clinic assessments
given differences in administration format, potential
decreased task engagement associated with video evalua-
tion, and unknown effects associated with testing in a
less well controlled home testing environment where
caretaker support may be needed6 .

Video telehealth cognitive assessment is considered to
be generally reliable and valid.4,7,8 Because of the rapid
implementation of video telehealth in response to the
COVID-19 pandemic, empirical support of telehealth
equivalence to standard administration methods is lim-
ited, although several systematic reviews report its clini-
cal utility.9,10 Telehealth administration for cognitive
screening measures including the Mini Mental Status
Examination11 and the Montreal Cognitive Assessment12

have greater empirical support compared to more special-
ized cognitive measures.8

Several small test–retest studies contrasting telehealth
MoCA administration with F2F assessment in clinical
samples exist using cross-over experimental designs.
Within subject designs allow intraclass coefficients to be
calculated, and although such designs incur carry-over
practice effects, counterbalanced administration order
allows difference score between conditions to be charac-
terized. In 28 patients with mild-to-severe dementia who
were tested with both telehealth and F2F MoCA adminis-
trations, the average MoCA telehealth score was 0.9
points higher with telehealth testing (F2F MoCA = 12.2,
telehealth MoCA = 13.1), and was associated with a large
intra class coefficient reliability (ICC = 0.93).13 However,
in 48 stroke patients with higher MoCA scores (in-person
MoCA = 24.2, telehealth MoCA = 24.0), the Intraclass
Coefficient (ICC) was much lower (ICC = 0.62).14 ICCs
may vary based upon clinical disease severity, with lower
ICCs in healthy volunteers (F2F MoCA = 25.6, telehealth
MoCA = 24.1, ICC = 0.53) compared to MCI (F2F
MoCA = 19.5, telehealth MoCA = 18.4, ICC = 0.82) or
dementia (F2F MoCA = 15.2, telehealth MoCA = 15.1,
ICC = 0.82).15 In a small sample of 17 patients with
either a Parkinson Disease or Huntington disease

diagnosis with an average F2F MoCA = 25.1, a telehealth
MoCA = 25.2, and an ICC = 0.59 were obtained,
however,16 and the ICC from a sample of 130 community
living middle aged and older volunteers tested on two
F2F occasions (1st MoCA = 24.8, 2nd MoCA = 25.2) was
0.81,17 suggesting that level of cognition alone cannot
account for variability in reported reliability across F2F
versus telehealth MoCA reports.

Administration equivalence of performance levels is
relevant in the context of patient evaluation where cogni-
tive difficulty, if present, is relatively mild and for longi-
tudinal follow-up to monitor interval disease progression.
Patients with advanced neurologic disease associated
with low cognitive scores have a limited performance
range, and good diagnostic agreement across assessment
methods would be expected. As noted in a Cochrane
review,10 telehealth may be less accurate for diagnosing
mild cognitive impairment compared to diagnostic accu-
racy in patients with dementia.

Key points

• Zoom video telehealth administration of the
MoCA did not introduce systematic performance
differences compared to in-person testing in a
group of demographically homogeneous older
individuals who are self-identified as cognitively
normal.

Why does this paper matter?

Telehealth patient care has increased during the
pandemic and will likely continue to be an
option after pandemic risks have receded since it
provides improved patient access while simulta-
neously reducing travel burden. While there are
multiple reports of successful telehealth cognitive
patient evaluations, empirical support of equiva-
lence between administration methods for spe-
cific tests is limited. Results from this large
community cohort provide reassurance that
administration mode does not introduce system-
atic performance differences for MoCA test
administration, thereby permitting MoCA testing
to be applied confidently for both clinical and
research applications. Replication in more
diverse samples is needed to determine whether
these conclusions generalize to other groups and
settings.

2 LORING ET AL.
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The COVID pandemic not only affected the clinical
care delivery, but also altered clinical research involv-
ing human subject participation. Because the COVID
pandemic prevented face-to-face clinical contact for
non-critical research due to safety considerations, clini-
cal research protocols including the National Alzhei-
mer's Coordinating Center Uniform Data Set18 and the
Emory Heathy Brain Study (EHBS)19 modified their
cognitive assessment protocols to permit telephone and
video telehealth testing. This EHBS protocol change to
video telehealth provided the opportunity to contrast
telehealth versus F2F MoCA assessment in two large
healthy volunteer cohorts using the same enrollment
criteria.

METHODS

Participants. Participants were drawn from the EHBS, an
Alzheimer Disease (AD) biomarker discovery project to
detect early conversion from normal age-related cognitive
performance in a large community-based prospectively
enrolled cohort.19 EHBS involves deep clinical phenotyp-
ing of participants via longitudinal collection of cognitive
testing, vascular physiology, blood and CSF, and brain
MRI. EHBS was approved by the Emory University Insti-
tutional Review Board and all participants provided writ-
ten informed consent.

Participants are self-declared as cognitively normal
without a diagnosis of mild cognitive impairment or
dementia. Exclusion criteria include cancer not in remis-
sion, kidney disease on dialysis, active TB, untreated hep-
atitis B or C, stroke or transient ischemic attack, on
anticoagulation, or an unwillingness to undergo blood
draw, MRI, or LP.

Cognitive and psychological screening

EHBS testing includes the MoCA,12 Patient Health
Questionnaire-8 (PHQ-8) depression scale,20 and Gener-
alized Anxiety Disorder-7 (GAD-7) questionnaire.21 In
addition to the traditional summary score with a maxi-
mum of 30 points (or 31 following single point education
correction for high school education or less), we evalu-
ated MoCA index scores designed to reflect individual
cognitive domains.22,23 The Memory Index reflects the
number of words recalled across delayed free, category-
cued, and multiple-choice (0–15 points). The Executive
Index includes trail-making, clock drawing, digit span,
letter A vigilance, serial 7 subtraction, letter fluency, and
abstraction (0–13 points). The Visuospatial Index consists

of cube copy, clock drawing, and naming (0–7 points).
The Language Index is based upon naming, sentence
repetition, and letter fluency (0–6 points). Attention is
calculated from digit span, letter A vigilance, serial 7 sub-
traction, sentence repetition, and the number of words
correctly recalled during both learning trials (0–18
points). Orientation reflects knowledge of date, day,
month, year, place, and city (0–6 points). Individual items
may contribute to more than one index score.

Administration

Testing was conducted with standard F2F assessment
until March 2020, when all in-person clinical research
activities were stopped in response to the pandemic.
Over the next 6 months, both clinic and research cogni-
tive assessment procedures were modified for tele-
health administration.24 EHBS study testing resumed
in August 2020 using remote cognitive testing employ-
ing a HIPAA compliant Zoom (Business Associate
Agreement) with visual stimuli presented from individ-
ual PDF files.24

Telehealth modification

Full details of our modified telehealth MoCA protocol,
including specific administration instructions and text,
are detailed in Supplementary Text S1. Changes were
made to minimize deviations from standard F2F adminis-
tration while accommodating the restrictions associated
with stimulus display and participant responding with
video telehealth communication. Six MoCA items (three
visuospatial, three naming) were presented individually
from a scanned PDF using the share screen zoom option,
and all items were scanned and presented in full frame/
full screen format. For trails, participants were asked to
say the number-letter sequence aloud rather than draw-
ing lines to connect the circle. The Necker cube stimulus
PDF contained “Cube copy” next to the figure to closely
mimic the paper and pencil presentation. Similarly,
“Draw CLOCK (Ten past eleven)” was presented on the
screen during clock drawing. Following clock drawing,
participants were instructed to put all sheets of paper and
writing utensils aside. Naming stimuli were presented
individually on the screen. For vigilance (Letter A), the
task was modified from a hand tap to a hand raise, and
participants were reminded to lower their hand
completely after each response. Orientation for place and
city asked for the name and location of the institution
(Emory), not the participant's location.

TELEHEALTH MOCA EQUIVALENCE 3
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Analysis

MoCA and domain scores were contrasted between
administration groups with independent t-tests. We made
no correction for multiple comparisons since in this con-
text of trying to demonstrate equivalence, we considered
Type II errors more serious than Type I errors.25 The pri-
mary metrics of equivalence were effect sizes (η2) and
95% confidence intervals (CIs) for difference scores
between administration format. CIs were based upon
homogeneity of variance assumptions unless otherwise
indicated by Levene's test. This same analytic approach
was also used for both PHQ-8 and GAD-7.

RESULTS

Sample

There were 1696 persons studied, which included 1155
females and 541 males. There were 1205 participants
who were administered the MoCA in the standard in-
person F2F condition and 491 who were administered
the MoCA via telehealth. Both groups had comparable
representation across biological sex at birth, with
832 females (69.0%) in the F2F condition and 323 females
(65.8%) assessed with telehealth. Administration groups did
not differ in age (F2F = 62.8, SD = 7.0, R = 45.2–76.0; tele-
health = 63.4, SD = 6.5, R = 50.3–77.0), or years of educa-
tion (F2F = 16.6, SD = 2.1, R = 10–20; telehealth = 16.9,
SD = 2.1, R = 11–22). Both groups were predominantly
White (F2F n = 1050, 87.1%; telehealth n = 329, 67.0%),
Black participation ranged from n = 119 (12.0%) for F2F to
n = 134 (27.3%) for telehealth. No other race was greater
than 5% in either group, and the number of participants
identifying as Hispanic was less the 5% in each group.

MoCA

Performance levels including 95% CIs of the differences
between administration and effects sizes (η2) for the
MoCA summary score and domain measures are pre-
sented in Table 1. Combined MoCA scores across all par-
ticipants ranged from 20 to 30, with an average
MoCA = 26.5 (SD = 2.4) and did not differ based upon
administration mode (F2F MoCA = 26.6, SD = 2.4,
R = 16–31 (reflects education adjustment); telehealth
MoCA = 26.5, SD = 2.4, R = 18–30). Across domains, sig-
nificant differences in scores were observed for language
(p = 0.022) and orientation (p < 0.001). Importantly, all
η2 effects sizes are small, including those for both lan-
guage (η2 = 0.003) and orientation (η2 = 0.010). By con-
vention, η2 ≥ 0.01 is considered a small effect, η2 ≥ 0.06 is
considered a medium effect, and η2 ≥ 0.14 is considered a
large effect.

Mood

Average PHQ-8 across all participants ranged from 0 to
23, with an average PHQ-8 = 1.9 (SD = 2.4). Telehealth
patients reported slightly lower PHQ-8 scores (F2F
PHQ-8 = 2.0, SD = 2.5; telehealth PHQ-8 = 1.6,
SD = 2.1) although these scores are within the normal
range. No difference in GAD-7 between groups was pre-
sent (F2F GAD-7 = 1.4, SD = 2.4; telehealth PHQ-
8 = 1.4, SD = 2.4). Using cutoffs of 10 or greater on
either scale to identify clinically meaningful symptoms
identified elevated PHQ-8 scores in four participants
and elevated GAD-7 scores on eight participants. The
low levels of clinical endorsement are sufficiently infre-
quent to be statistically significant contributors to
MoCA performances.

TABLE 1 Performance levels

(standard deviations), confidence

intervals, and effect sizes for MoCA

total, MoCA domain scores, PHQ-8, and

GAD-7.

F2F Telehealth 95% CI η η2

MoCA total 26.6 (2.4) 26.5 (2.4) �0.16 to 0.34 0.016 0.000

Memory 13.0 (2.4) 12.8 (1.2) �0.13 to 0.36 0.022 0.000

Executive 11.6 (1.4) 11.7 (1.3) �0.25 to 0.03 0.037 0.001

Attention/Concentration 16.9 (5.4) 16.9 (5.3) �0.12 to 0.15 0.004 0.000

Language 5.4 (0.8) 5.3 (0.8) 0.01 to 0.18 0.056 0.003

Visuospatial 6.4 (0.8) 6.3 (0.9) �0.01 to 0.17 0.044 0.002

Orientation 5.9 (0.3) 5.8 (0.4) 0.03 to 0.11 0.100 0.010

PHQ-8 2.0 (2.5) 1.6 (2.1) 0.16 to 0.62 0.020 0.000

GAD-7 1.4 (2.4) 1.4 (2.4) �0.15 to 0.35 0.002 0.000

Note: Confidence intervals for visual spatial and orientation MoCA domains and for PHQ-8 are calculated

based upon unequal variance assumptions due to significant Levene's differences of variance inequality.

4 LORING ET AL.
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DISCUSSION

This report provides additional evidence of telehealth
MoCA assessment equivalence compared to traditional
in-person F2F testing in a large sample of self-declared
cognitively normal individuals. No significant group
MoCA difference was present, with the average differ-
ence score between administration conditions only 0.10
point. Administration equivalence was also observed
across MoCA domain scores. When statistically signifi-
cant administration differences were present, they were
associated with small effect sizes that are not considered
to be clinically meaningful. The 95% CIs of the difference
scores between administration conditions for all MoCA
domain were 0.36 points or less. Future studies are
needed to evaluate remote versus in-person MoCA use
with smaller or demographically very different samples
than the current study as these may result in different
findings about the two modes of administration.

Options other than video telehealth MoCA testing are
available to characterize cognitive status when F2F test-
ing cannot be obtained including a telephone MoCA
modification.26 Telephone assessment has important
practical advantages over video telehealth since it can be
administered without the need for video presentation,
thereby expanding the pool of participants for whom test-
ing can be conducted due to fewer technology require-
ments. As with other telephone based cognitive
evaluations, however, telephone evaluation is likely most
helpful in identifying patients for whom more detailed
testing may be appropriate.7,27

The primary strength of this report is its robust sam-
ple size employing an independent group design. Obtain-
ing the same results as those obtained with test–retest
design but employing a different study design, each of
which has specific advantages and disadvantages,28

increases confidence that approaches provide the same
outcome. Finally, this report includes a range of MoCA
scores in patients without MCI or dementia diagnoses
where overall performance variability is greater com-
pared to patients with clearly established disease, who
will have a narrower performance range due to disease
related cognitive effects.
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