
Feasibility and acceptability of a remote
computerized cognitive training employing
telehealth in older adults with subjective
cognitive complaints

Marion Ferrandez y Montesinos1,2,3, Rachid Guerchouche1,2,
Justine Lemaire1,4, Esther Brill5, Stefan Klöppel5, François Bremond1,6,
Fabio Solari7, Philippe Robert1,2, Guillaume Sacco1,4,8 and Valeria Manera1,2

Abstract

Introduction: Computerized cognitive training (CCT) represents promising solutions for remote training of cognitive abilities
in older people with cognitive decline. In the present article, we tested the feasibility and acceptability of a CCT performed at
home via a telehealth platform, with participants connected remotely to a clinician, in comparison to an in-person CCT.

Methods: Thirty participants took part in the study. Twelve participants opted for classical in-person training and met a
neuropsychologist twice a week for 12 weeks, for a total of 24 30-minute sessions. Eighteen participants opted for the remote
home-based training and met with the clinician virtually via a telehealth system at the same frequency and duration. The
intervention consisted of a serious-game platform training memory, spatial abilities, and executive functions. All participants
underwent a neuropsychological and clinical assessment before and after the training.

Results: Results showed a high adherence to training and a strong acceptability in both the remote and the in-person
groups. A significant improvement in mental flexibility and planning abilities was observed in both groups (as measured
by the Zoo planning test), but no other neuropsychological tests showed improvement.

Discussion: This non-randomized study suggests the feasibility and acceptability of the telehealth CCT intervention. When
participants are able to select their preferred intervention modality, training adherence and efficacy are comparable between
remote and in-person delivery. Future studies should be performed to verify which are the most effective intervention para-
meters, such as training frequency and duration.
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Introduction
Neurocognitive disorders (NCDs) such as Alzheimer’s
disease are a leading cause of disability worldwide. The
DSM-5 describes a mild NCD stage, characterized by the
presence of cognitive impairment in functions such as
memory, attention, language, and/or executive functions,
that do not affect the patient’s autonomy in activity of
daily living.1 When reaching the major NCD stage, cogni-
tive impairment starts affecting daily functioning and pro-
gressively leads to dependency, which represents a major
health and societal issue. Biomarker evidence suggests
that the pathophysiological changes leading to major
NCD can start decades before the onset of clinical symp-
toms.2 Subjective cognitive decline (SCD), defined as a
self-perceived decrease in cognitive performance despite
normal scores in cognitive testing, is now considered as a
possible early at-risk state for progression to NCD.3 This
preclinical stage, together with the early stages of mild
NCD, is considered an optimal window to put in place pre-
ventive non-pharmacological strategies aiming to slow
down cognitive decline.4

Onepromising intervention to improve cognitive function
in SCD and mild NCD is represented by cognitive training
(CT), encompassing a range of interventions aiming to
improve cognitive domains—such as memory, attention,
and executive functions—through repeated practice based
on exercises targeting specific skills and strategies.5

Computerized CT (CCT), also known as digital cognitive
training/interventions6 employ digital devices such as com-
puters, tablets, smartphones, or VR headsets to deliver the
CT. CCT can be employed by patients alone at home
(remote CCT), replacing at least part of the classical
face-to-face training sessions,7 or together with a clinician
in face-to-face sessions (in-person CCT). In this case, CCT
represents an additional tool that the clinician can employ
to make training more engaging.8 Evidence on the accept-
ability and effectiveness of CCT in the elderly with and
without cognitive impairment is growing,9,10 and suggests
that CCT targeting multiple domains may be more effective
than single domain training on both global cognition, and
specific cognitive functions, such as attention, working
memory, processing speed, and delayed recall.11

Advantages of CCT compared to classical CT include the
possibility to collect more accurate performance measures
(e.g. response-times), allowing to adapt training difficulty
in real-time thanks to performance-adaptive algorithms,12

and the possibility of building training based on a game-like
format (known as serious games), increasing motivation and
training adherence, also in older adults with NCD.13

Boosted by the COVID-19 pandemic, the interest in
remote assessment and training solutions increased signifi-
cantly in the last years.14 Most of the studies testing the
acceptability and efficacy of remote CCT focused on

autonomous training, in which the patient does the exer-
cises alone employing a training platform (online or
installed on a device), supervised by a clinician through
weekly follow-ups.7,15–18 This autonomous training is
sometimes associated with individual or group sessions
delivered in person, to improve training adherence.19

Home-based autonomous CCT has several advantages,
including cost- and time-effectiveness, increased accessibil-
ity for people living in remote regions and rural areas, and
the possibility to repeat the training more frequently, for
instance on a daily basis, with more beneficial effects.11

While several studies reported good acceptability and pre-
liminary evidence of efficacy in older adults with SCD
and mild NCD,11 there are also disadvantages to home-
based autonomous CCT. These include limited social inter-
action, lack of individualized attention and support,6 and
low adherence in a non-negligible percentage of partici-
pants (e.g. 38% by Diaz Baquero et al.20 and 59% by
Robert et al.7), possibly due to a lack of extrinsic motivation
and reinforcement.

To overcome part of these limitations, some research
started to test the interest in performing CT remotely,
with the clinician delivering the intervention through tele-
health systems.21 Compared to remote autonomous CCT,
in which the patient performs the training alone on a
digital device, in home-based telehealth CCT, the clinician
is connected with the patient through a telehealth platform
and leads the session similarly to in-person sessions. This
allows the maintenance of one-to-one social interaction,
creation, and maintain a therapeutic alliance, helps to fix
rapidly problems in the application use, and increases
adherence to training thanks to individualized follow-up
(e.g. the clinician can propose alternative exercises if the
patient does not like one, or propose to move to another
exercise if he/she gets stuck). Studies performed on children
and adults with autism, ADHD, language and learning dis-
abilities,22 and stroke23,24 showed that delivering CCT
remotely using telehealth systems is feasible, and results
in retention rates, adherence, and cognitive and functional
outcome improvements are comparable to those observed
when CCT is delivered in in-person settings. Studies on
older adults with subjective cognitive decline are still
missing.25 A recent study tested the feasibility of home-
based telehealth delivery of CT training in patients with
mild NCD, showing promising results on acceptability
and feasibility.21 However, the training was not computer-
ized. Delivering CCT remotely using a telehealth platform
poses additional challenges compared to remote CT, espe-
cially for older adults and people not familiar with new
technologies. Indeed, the patients need not only to
employ a telehealth system (i.e. connecting to a software/
platform, activating audio, and webcam), but also to share
their screen with the clinician, while keeping their audio
and video active. To the best of our knowledge, no study
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so far focused on the acceptability of remote CCT in older
adults with SCD or mild NCD.

The aim of this study was to evaluate how feasible and
acceptable it is for older adults with cognitive decline to
use CCT at home through a telehealth platform, with
remote clinician support, compared to undergoing CCT ses-
sions in person.

Material and methods

Participants

Thirty participants took part in the study (25 females and
five males, mean age= 72.3± 6.7 years). Participants
could be included if they were older than 55 years, living
at home, autonomous in the activities of daily living,
fluent in French, and presented cognitive complaints. The
diagnosis of major Neurocognitive Disorder (based on the
DSM-V definition), the presence of psychiatric conditions
in an acute phase, the presence of major sensory and
motor impairments, and the inability to understand and
sign an informed consent represented non-inclusion criteria.
The study was conducted in accordance with the
Declaration of Helsinki and approved by the national
French ethical committee (CPP Ile de France IV, ref
2022/04, RCB: 2021-A03126-35). All participants signed
an informed written consent before starting the study.

Procedure

The data were collected as part of the E-santé Silver
Economy feasibility study, aiming at testing the feasibility
of interventions targeting cognitive, physical, and social
stimulation delivered remotely (at home) vs. in-person.
Participants in the E-santé Silver Economy study were
recruited through local hospitals, Community Social
Support Centers (CCAS), and Home Support Centers
(AMDR) in Nice, Cagnes sur Mer, and Digne-Les-Bains
(France) by means of fliers. Participants interested in cogni-
tive stimulation contacted the study coordinator and
received the information note. After the verification of the
inclusion and non-inclusion criteria by a clinician (who
also excluded the presence of major NCD based on a clin-
ical interview), they signed the informed consent, and they
underwent the screening visit (V0), in which they filled out
self-report questionnaires on health-related complaints, and
underwent a brief cognitive, psychiatric, and physical per-
formance assessment (as detailed below). At the end of
V0, they decided together with the clinician the intervention
format that they preferred, either in-person or remote. None
of the participants had previous experience in remote CCT.

In the assessment visit (V1) participants underwent a
detailed neuropsychological assessment (detailed below)
with a trained neuropsychologist. The assessment was
exactly the same for all the participants, but it was

administered in-person for the in-person group, and
online for the remote group, using the “DeepSpa
PsyTime” Tele-Neuropsychology System,26 specifically
designed to allow online neuropsychological assessment.
The same three neuropsychologists performed both online
and in-person assessments, to increase comparability of
the results between groups. The online assessments were
performed in a non-clinical facility (e.g. home support
centers), in which patients were provided with a PC with
a webcam and a stable internet connection and met the
neuropsychologist online through the Psy-time platform.
An IT manager was present in the local facility (outside
the patient room) in case any technical problem occurred,
and provided printed material for neuropsychological tests
that were not validated for online use.

After V1, all participants underwent a 12-week CCT,
with two 30-minute training sessions per week (for a total
of 24 training sessions) with a neuropsychologist. The train-
ing consisted of a serious game composed of eight games
played on a tablet (as described below). To match more
closely than possible real CT delivered in the clinical prac-
tice, we did not establish a fixed exercise/game program.
Rather, the neuropsychologist selected, for each participant
and each session, which games to propose, and how long to
play each of them, considering factors such as the partici-
pant’s profile, preferences, actual performance, fatigability,
etc.

Participants in the in-person group met with the neuro-
psychologist in a clinical facility and performed the training
on a Samsung tablet Galaxy Tab A8. Participants in the
remote group received at home the same tablet model
with the game installed and configured with each partici-
pant’s pseudo-anonymous code. Each tablet was equipped
with Skype, configured again with a pseudo-anonymous
account. The neuropsychologist used an identical tablet
model, also set up with Skype, to enable a video conference
connection between the participant and the neuropsycholo-
gist. Participants received training on tablet use, including
instructions on using Skype, sharing the screen, and launch-
ing games. At the beginning of each remote session, parti-
cipants were asked to share their screens, with webcams
activated for both the clinician and the participant. During
the last four weeks, participants in both groups performed
one of the two weekly sessions autonomously, playing a
list of games decided by the neuropsychologist. For each
training session, the neuropsychologist recorded if the
session was performed as scheduled, the reasons for can-
celed/skipped sessions, and the presence of any technical
(e.g. bad internet connection) or other types of issues (e.g.
session starting late).

At the end of the training (V2), participants repeated the
assessment performed in V1 and filled in the same self-
reports completed in V0. In addition, they completed a
questionnaire concerning the intervention acceptability.
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Pre and post-training assessment

In the screening visit (V0), participants completed French-
validated self-report scales to assess wellbeing (Warwick-
Edinburgh Mental Well-Being Scale—WEMWBS27),
perceived fatigue (multidimensional fatigue inventory—
MFI, assessing general fatigue, physical fatigue, reduced
motivation, reduced activity, and mental fatigue),28

apathy (the French Apathy Motivation Index—AMI-f,
assessing behavioral activation, emotional sensitivity, and
social motivation29), and cognitive and non-cognitive sub-
jective complaints (domains assessed were memory, atten-
tion, language, physical health, mood, motivation, sensory
organs, general health, stress, and social interaction) mea-
sured using a visual analog scale, employed in the
Memento cohort study.30 The presence and severity of
neuropsychiatric symptoms (apathy, depression, and
anxiety) were assessed using the neuropsychiatric inven-
tory, clinician version (NPI-C),31 and the diagnostic criteria
for apathy (CDA).32 The level of cognitive impairment was
assessed with the Montreal Cognitive Assessment (MoCA)
scale.33 Physical performance was assessed using the five
times sit-to-stand test (FTSTS)34 to evaluate the functional
strength of the lower limbs, the timed up and go test
(TUG)35 to assess functional mobility (transfer movement,
walking, and dynamic balance), and the four-meter walk
test36 to assess walking speed.

In the assessment visits (V1 and V2), participants under-
went a detailed neuropsychological assessment to assess dif-
ferent cognitive domains, including verbal episodic memory
(Free and Cued Selective Reminding Test—FCSRT37),
verbal fluency (animals and letter P38), auditory attention
and working memory (digit span forward and backward39),
motor and mental speed, and visual working memory
(WAIS-III digit symbol coding40), inhibitory control
(Victoria Stroop test41), sustained attention (D2-R),42 and
executive functions (action planning and mental flexibility;
Zoo Test Map43). For the assessments performed remotely,
participants had printed copies of the tests that were not vali-
dated for online use (D2-R; digit symbol coding).

In V2, participants also completed the self-reports com-
pleted in V0 (WEMWBS, MFI, and AMI), the MoCA
(same version employed in V0), and an acceptability ques-
tionnaire adapted from a VR study conducted by our
group,8 consisting of 11 rating questions assessing on a
scale from one to 10 participants’ satisfaction in terms of
overall interest, satisfaction, motivation, perceived utility,
ease of use, pertinence, level of experienced discomfort,
level of external help needed, experience of positive and
negative emotions, and fatigue.

Computerized CT

The CT was delivered through a CT app developed by
researchers at the University of Bern (Bern, Switzerland),

and described in detail by Brill et al.19 The serious-game
application contains 12 tablet-based training games target-
ing episodic memory, spatial abilities, attention, working
memory and executive functions, and semantic memory.
Individual games are connected by an overarching storyline
(a sailboat traveling from one island to the next where each
island represents a game). The game difficulty adapts in
real-time to players’ performance, to ensure that the game
is sufficiently stimulating without becoming too challen-
ging. For the present study, the games were translated
from German to French by the members of the research
team in Nice (France) and implemented using the Unity
game engine by the research team that developed the appli-
cation in Bern (Switzerland). We focused on a set of eight
games that relied minimally on verbal abilities. Specifically,
we translated “Billboards,” and “What’s my Name?” target-
ing episodic memory; “Mental Map,” “Magic Camera,” and
“Mansion game” targeting spatial abilities; and “Memor
bear,” “Safari,” and “Animal Park” targeting attention,
working memory, and executive functions. See Brill
et al.19,44 for a more detailed description of these games.

The same three neuropsychologists performed sessions
in both online and in-person groups. A neuropsychologist
was not assigned to individual participants. Rather, all neu-
ropsychologists performed sessions with all participants, to
increase comparability of the results between participants
and groups, avoiding that training compliance and accept-
ability were influenced by the clinicians’ attitudes (engage-
ment, empathy, etc.) and familiarity with new technologies
(skills in using the game application).

Data analysis
Data are presented as mean and standard deviations for
quantitative variables and as frequency and percentage for
qualitative variables (sex and the presence of diagnostic cri-
teria for apathy). For the acceptability questionnaire, the
items concerning the level of experienced discomfort, the
need for help, negative emotions, and fatigue were
reversed, to compute a meaningful average acceptability
score.

At baseline (V0 + V1), comparisons between the groups
(remote vs. in-person group) were performed using the
Mann-Whitney U-test for quantitative variables (due to
the small sample size, and as several variables did not
follow a normal distribution, as shown by Shapiro-Wilks
tests) and χ2 for qualitative variables. To analyze the pro-
gression of self-reported well-being, apathy, fatigue, and
of scores at neuropsychological tests between before and
after the training in the two groups, we performed repeated-
measures ANOVAs, with Time (baseline vs. V2) as within-
subject factor, and group (remote vs. in-person) as between-
subject factor. Despite the small sample size and the viola-
tion of the normality assumption, we decided to present the
results of parametric analyses as they allowed us to test
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simultaneously the effects of group, time, and their interac-
tions. To check if the violation of the normality assumptions
impacted the results, we also performed nonparametric tests
to check the effect of group (remote vs. in-person) on scores
at V2 and on the delta between V2 and baseline
(Mann-Whitney U-test), and to check the effect of time
(baseline vs. V2; Wilcoxon signed-ranks test). As the
results were comparable, we decided to present a more
concise parametric analysis.

Results

Demographic and clinical features

A CONSORT diagram showing the flow of participants
through each stage of the study is presented in Figure 1.

Out of the 30 participants included in the study, 18
selected the remote intervention, and 12 the in-person inter-
vention. As presented in Table 1, no significant differences
in demographic features, clinical characteristics, and phys-
ical performance were found between the remote group and
the in-person group.

The MoCA score ranged from 17 to 30 (M= 26.8, SD=
3.0), with only one participant scoring lower than 23, the
cutoff score suggested to differentiate normal aging from
mild neurocognitive disorder.45 The baseline neuropsycho-
logical assessment (see Table 1) confirmed that most of the
participants presented results in the normative range.

Thirteen participants (43%) presented neuropsychiatric
symptoms of anxiety, depression, or apathy (as indexed
by the NPI-C), with a mean severity score overall in the
sample of 2.5/36 (SD= 3.1; range: 1–9). Five participants
(16.7%) met the diagnostic criteria for apathy. As these
five participants did not differ from non-apathetic partici-
pants in terms of treatment adherence nor cognitive per-
formance (p > 0.05), we did not perform separate analyses
based on apathy presence.

In terms of self-reported complaints, the overall mean
score was 33.1/100 (SD= 15.7). The complaints reported
more often included difficulties in memory (M= 4.1/10,
SD= 2.6) and attention (M= 4.1/10, SD= 2.7), followed
by complaints concerning the general health status (M=
3.8/10, SD= 1.8). The complaints reported less often
were those linked to difficulties in engagement in leisure
activities (M= 2.0/10, SD= 2.3) and social interactions
(M= 2.3/10, SD= 2.5).

Feasibility and acceptability

Only two participants (6.7%) dropped the study, both in the
in-person group. One of the participants dropped the study
for personal reasons after the third stimulation session, and
the other for unknown reasons after the seventh stimulation
session.

For the remaining 28 participants, the average number of
sessions performed was 21.6/24 (90%; SD= 2.4) for the

remote group, and 20.1/24 (84%; SD= 3.0; U(26)= 61.5, p
= 0.166) for the in-person group. The percentage of per-
formed sessions in which a problem occurred (e.g. technical
issues with internet connection, bug in the game platform,
and delayed session) was 6.4% and was significantly
higher in the remote group (12.8%) compared to the
in-person group (3.2%, U(26)= 49.5, p= 0.035).

Over the 72 missed sessions for the overall group, only
six (8.3%) were due to technical problems (e.g. issues with
internet connection and bugs in the game platform), and all
occurred in the remote group. The remaining 66 missed ses-
sions (91.6%) were due to other problems, such as illness or
personal constraints of the participant or the clinician; trans-
portation problems; closure of the clinical facility; or for-
gotten session. The percentage of these missed sessions
did not significantly differ between the remote group (N=
29, 43.9%) and the in-person group (N= 37, 56.1%; U(16)

= 61.5, p= 0.100).
Concerning the acceptability questionnaire, participants

reported very high acceptability ratings in both the remote
(M= 8.6/10, SD= 0.65) and the in-person group (M= 8.6/
10, SD= 1.28; see Figure 2). Specifically, participants
reported average ratings higher than 8.5/10 concerning
the overall satisfaction, interest, usefulness, ease of use,
and pertinence of the intervention modality, and ratings
higher than 7.5/10 for the experience of positive emotions.
They also reported scores lower than 1.5/10 in the experi-
ence of negative emotions and the need for help to
undergo the intervention and a score lower than 3/10 for
experienced fatigue. No significant differences between
the remote and the in-person groups were found for the
average acceptability, nor for any of the specific questions
(Mann-Whitney U-tests, all ps > 0.05).

Evolution between before and after the training

Results are presented in Table 1. The repeated measures
ANOVA with time (baseline vs. V2) as within-subject
factor and group (remote vs. in-person) and between-
subject factor revealed no significant effect of group for
any of the assessment scales, nor the neuropsychological
tests, suggesting the remote and the in-person groups
were not significantly different in any of the assessments.
Similarly, no significant interaction between time and
group was found for the self-reports nor for the neuro-
psychological tests, suggesting that there was no significant
difference in the evolution over time between the remote
and the in-person group. The overall cognitive level, as
indexed by the MoCA score, increased over time by 0.8
points in the overall sample (V0, M= 26.7, SD= 3.0; V2,
M= 27.5, SD= 2.5), but the result was not statistically sig-
nificant (p= 0.068). Self-reported fatigue, as indexed by the
MFI scales, increased significantly from baseline to V2 of
4.8 points (p= 0.014). In terms of neuropsychological
tests, a significant effect of time was found only for the
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Zoo planning test, with an average improvement of 0.5
points (p= 0.029). No other significant effect of time was
observed for any of the other assessments.

Discussion
Worldwide in rural and isolated areas, also called “medical
deserts,” access to diagnosis and care is often limited, cre-
ating inequalities in access to healthcare compared to
cities.46 In France, medical deserts are increasing, with
nearly 3.8 million French people living in an area under-
provided with general practitioners (5.7% of the popula-
tion) in 2018, compared to 2.5 million (3.8% of the popula-
tion) in 2014.47 This problem is particularly important for
older adults with cognitive decline: access to tailored non-
pharmacological interventions is indeed crucial to
improve or maintain their cognitive level and maintain
autonomy in daily living.48 Accelerated by the
COVID-19 pandemic, the use of telemedicine and CCT is
now considered as a promising solution to bring CT to

home, allowing anyone with access to an internet connec-
tion and a digital device to perform regular cost and time-
effective training.18 Despite the interest in using CCT
autonomously at home, allowing patients to train flexibly
when they want, with gains in cognitive functions compar-
able to those obtained with in-person CCT,6 autonomous
training may reduce adherence and engagement, and
increase social isolation and lack of social interaction in
people living remotely. Telehealth solutions allowing
patients to connect remotely with a clinician may be
useful to make remote CCT closer to classical in-person
stimulation.23 However, several challenges do exist: if tele-
health sessions represent themselves as a technological
barrier, performing digital training during a telehealth
session may increase the task complexity (e.g. screen
sharing and managing several applications simultaneously).
In the present study, we tested the feasibility and acceptabil-
ity of a remote, home-based 12-week CCT delivered indi-
vidually employing a telehealth system, compared to the
same CCT delivered in person, in a classical clinical

Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram showing the flow of participants through each stage of the study.
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setting in people with SCD. The intervention consisted of a
serious game composed of a set of exercises, built to train
specific cognitive functions, such as episodic and working
memory, executive functions, and spatial abilities.19

Results showed a very good adherence to treatment, and
high acceptability for both the remote and the in-person
group. The drop-out rate was very low (6.7%), and the
two participants who abandoned the study were both in
the in-person group. Training adherence was over 90%
for the remote group and 84% for the in-person group.
Most missed sessions in both groups were due to personal
issues/constraints (of the participants or the clinicians),
such as illness, holidays, or calendar mismatches. Only
8% of missed sessions in the remote group were due to tech-
nical problems, such as the impossibility of connecting to
the internet, or bugs in the game platform. Concerning the
sessions performed, small technical issues, such as slow
internet connection, occurred in only 13% of sessions.
The results on training adherence converged with the
results of the acceptability questionnaire. Participants
reported very high satisfaction, interest, perceived useful-
ness, ease of use, and pertinence of the intervention modal-
ity for both the remote and the in-person group, together
with a low need for help to undergo the intervention, and
relatively low fatigue. Taken together, these results
suggest that the home-based telehealth CCT is feasible
and acceptable for older adults with SCD, at least when par-
ticipants can select their preferred intervention delivery,
with results on both training adherence and self-reported
acceptability comparable to in-person CCT intervention.

Self-reported fatigue28 significantly increased after the
training for both groups, suggesting that the intervention
was perceived as quite intensive. No significant evolution
of self-reported apathy29 was observed between before
and after the training, in neither the remote nor the in-person
group. This may be explained by the fact that self-reported
apathy was quite low in both groups before the training,
Similarly, no significant changes in self-reported well-
being27 were observed in neither group. Converging with
some studies, this may suggest that CCT do not improve
perceived wellbeing.49 However, these results may possibly
be explained by the presence of relatively high well-being
scores reported at baseline,50 or by the fact that the
WEMWBS scale may not be very sensitive to detect
changes in well-being in pathological populations.27 The
impact of CCT on perceived well-being is under-
investigated in the literature. Future studies with bigger
samples should investigate this topic, possibly employing
several well-being scales.

Concerning the evolution of performance in neuro-
psychological tests, only the Zoo planning test, assessing
planning abilities and mental flexibility,43 showed signifi-
cant improvement in performance in both the remote and
the in-person group. This may be explained by the fact
that the delivered CCT was multi-domain and did not

target selectively cognitive functions such as episodic
memory and working memory. The significant improve-
ment in planning ability and mental flexibility is interesting
as these abilities strongly impact daily functioning, and the
ability to deal with real-life events. It would be interesting,
in future studies, to assess the impact of the training on
everyday functioning, and to investigate the transferability
of the gain obtained in neuropsychological tests to real-life
situations.

This study has several limitations. The first is the small
sample size. The main objective of the present study was
to test the feasibility and the acceptability of the proposed
intervention. This pilot study was underpowered to detect
significant evolution in neuropsychological testing. In add-
ition, inclusion criteria were based on the presence of sub-
jective complaints rather than on actual performance in
neuropsychological tests: for instance, no cutoff scores
were defined for inclusion based on the MoCA.33,45 The
absence of significant improvement in most of the cognitive
tests may thus be explained by the fact that most of the par-
ticipants had scores in the normal range already before start-
ing the training, leaving little margin for significant
improvements, and by the variability of cognitive profiles
across participants. Another possibility is that the training
was not long and frequent enough to improve cognitive
functioning. A meta-analysis focusing on intervention fea-
tures showed that CCT has greater effect sizes for training
including more than three sessions per week, more than
eight total training weeks, and more than 24 training ses-
sions.51 In the present study, participants trained twice a
week for 12 weeks, for a total of 24 sessions, thus not
being optimized to detect changes in neuropsychological
performance. As participants reported to be satisfied with
the intervention format, and slightly fatigued by the inter-
vention, a possible solution to intensify the training could
be to propose more autonomous sessions. This would
allow combining the advantages of the one-to-one clinical
sessions and the flexibility of autonomous training.13

It would also have been interesting to add a third group
performing only autonomous home-based training, to
compare the feasibility and acceptability of supervised
versus unsupervised training and allow to precisely quan-
tify the added value of clinician’s—virtual or physical—
presence. As suggested by a recent study using the same
game platform that we employed here, training adherence
can be high in participants with cognitive decline and also
for home-based training combined with weekly group ses-
sions at the clinic.44

Another limitation in terms of comparability of the
results between the remote and the in-person groups is
that the neuropsychologist performing the assessments
was not blind concerning group allocation, and that we
did not randomize participants. Instead, participants
selected the intervention modality that they preferred.
While this has the advantage of being closer to the real
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clinical setting, in which patients’ interests and preferences
orient the choice of non-pharmacological interventions
(type of intervention and delivery method), the obtained
results are not generalizable to all participants with cogni-
tive decline. Participants in the two groups did not differ
in terms of demographic and clinical features. A recent
study investigated the preference for remote versus
in-person training in people with SCD and mild NCD,
and showed that factors related to lifestyle (regular physical
activity and Mediterranean diet) and sociodemographic fea-
tures (higher level of technological skills, and bigger dis-
tance from the clinical center) influenced the preference
for remote CT delivery.52 This suggests the importance of
considering participants’ preferences, and of assessing
these factors systematically in memory clinics to select
the most appropriate training modality to propose to
patients,53 potentially impacting treatment adherence.

Conclusions
The findings of this study suggested that home-based tele-
health CCT using a serious game platform is both feasible

and acceptable for older adults with SCD who can select
their preferred intervention delivery format. Training adher-
ence and self-reported acceptability were high and compar-
able to those obtained in the in-person group. We believe
that this high adherence to training and acceptability is at
least partially explained by the fact that participants selected
the intervention modality that they preferred, instead of
being randomized in the remote vs. in-person group. To
generalize these results, and assess the acceptability in a
larger population, a randomized controlled trial involving
a bigger number of patients would be necessary.
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