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Introduction: Cognitive deficits are common after stroke, significantly affecting functional independence, quality
of life, and long-term outcomes. Computer-based cognitive rehabilitation has shown efficacy in improving
attention, memory, and executive functions, but access to in-person therapy is often limited. Telerehabilitation
can be a practical alternative by enabling participants to perform tailored exercises remotely while clinicians
monitor progress.

Objectives: This single-blind randomized controlled trial investigated the effectiveness of computer-based
cognitive training delivered remotely (telerehabilitation) versus the same intervention delivered face-to-face
in subacute post-stroke participants.

Methods: Thirty-nine participants were enrolled and randomized into one of the two groups. All participants
underwent 3-hours/week rehabilitation over eight weeks using a technology device for cognitive rehabilitation.
Cognitive outcomes were assessed at baseline, post-treatment, and two-month follow-up using cognitive tests
(Trail Making Test, Rey Auditory Verbal Learning test, Rey-Osterrieth Complex Figure test, Memory with
Interference test, and Dual Task), mood and quality of life questionnaires.

Results: Comparable improvements in visual attention, verbal and visuo-spatial long-term memory were observed
for both groups at post-treatment and follow-up. Working memory and dual-task performances did not show
significant changes. Anxiety, depressive symptoms, and quality of life remained unchanged after intervention.

Conclusion: These findings suggest that telerehabilitation may yield cognitive improvements similar to those of
face-to-face treatment. Nonetheless, telerehabilitation appears to be a feasible and accessible option for post-
stroke patients.

Introduction

Stroke is a clinical syndrome characterized by the sudden onset of a
focal (rarely global) neurological impairment that persists for >24 h or
leads to death and is caused by the closure (ischemic stroke) or rupture
(hemorrhagic stroke) of a cerebral artery.] Following the acute event,
various disorders may emerge, impairing functional capacity. Among
the leading causes of disability after a stroke, cognitive deficits play a
significant role. The most affected functions include executive functions
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with a prevalence ranging from 25 to 75 % of patients,” memory and
attention with an incidence ranging from 23 % to 55 % and from 24 % to
51 %, respectively.®* Cognitive deficits after stroke are linked to worse
long-term outcomes, including dependence, depression, and mortality.”
They can limit the patient's ability to resume work and daily activities
and create a significant burden on patients, families and society.”’
Non-pharmacological approaches play a key role in the recovery of
these disorders, including cognitive rehabilitation.® A lot of studies
indicated positive effects of cognitive rehabilitation on
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neuropsychological functions by addressing skills with specific exercises
and activities in domains such as attention, memory, and executive
functioning, which directly influence safety and performance in
everyday and instrumental activities of daily living (e.g., managing
medications, finances, and appointments).” Despite the critical role of
cognitive rehabilitation in post-stroke recovery, its accessibility remains
limited. The healthcare system primarily supports patients during the
initial stages of recovery, often leaving the long-term rehabilitation
process in the hands of patients and their families.'” In this context,
telerehabilitation represents a viable solution, offering remote access to
rehabilitation services and enabling continuous monitoring of patients
beyond the acute phase.'’ In other conditions, such as chronic heart
failure, neck pain, or fibromyalgia, asynchronous telerehabilitation, in
which patients independently perform prescribed cognitive exercises via
digital platforms, while clinicians review progress and provide feedback
at a later time, further enhanced sustainability by reducing economic
and personnel resource demands, while maintaining effectiveness and
cost-efficiency.'>'* Systematic reviews and meta-analyses have indi-
cated that telerehabilitation provides advantages such as improved
quality of life during the discharge phase for stroke survivors and their
caregivers,'! including motor,'® and cognitive function.'®'® The liter-
ature on the effectiveness of telerehabilitation on cognitive functions is
still limited,'” and most research on stroke patients primarily focuses on
motor telerehabilitation, evaluating its impact on motor function, while
its effects on cognitive abilities are considered only as a secondary
outcome.

Moreover, most studies compare standard in-person treatment with
telerehabilitation without directly assessing the efficacy of using the
same device in person versus remotely and asynchronously. Computer-
based cognitive rehabilitation makes it possible to deliver the same
treatment across different contexts. In the last decade there has been
increasing interest in the development and implementation of computer-
based cognitive rehabilitation, and this approach has shown positive
effects in recovering attention, memory, and executive functions in
stroke patients.'®?? This approach also demonstrated greater effec-
tiveness in individual cognitive domains and overall functioning than
standard cognitive treatment.’®>* This is likely due to several advan-
tages of computer-based rehabilitation: the possibility of automatic
adaptation of task difficulty according to patients’ performance, im-
mediate and quantitative feedback on performance, higher engagement
and adherence to the treatment thanks to the interactive features and
standardized delivery.'” Based on what was previously discussed, the
study aims to evaluate whether computer-based cognitive rehabilitation
delivered via telerehabilitation for post-stroke participants leads to
cognitive improvements similar to those achieved with the same inter-
vention delivered face-to-face.

Material and methods
Study design

A single-blind randomized controlled trial (RCT) was conducted in a
cohort of stroke participants in the subacute phase. All participants were
informed about the study procedures and provided written informed
consent before taking part in the study. The study was carried out ac-
cording to the Declaration of Helsinki and was approved by the Local
Ethics Committee on 9™ March 2022 (approval number 3623CESC). The
study was reported in accordance with the CONSORT guidelines, and
the protocol was registered on Clinical Trials (NCT06795672).

Subjects

Participants with ischemic or hemorrhagic stroke referred to the
Neurorehabilitation Unit of the University Hospital of Verona were
included in the study. They were recruited from March 2022 to
November 2023. The inclusion criteria were: age between 18 and 90
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years; first stroke event; time from onset between 30 and 180 days
(subacute phase); adequate level of comprehension defines as a score =
3 on the semantic trial assessed by Oxford Cognitive Screen (OCS);25
presence of attention, and/or memory, and/or executive functions im-
pairments assessed by OCS; availability of internet access at the patient’s
home necessary for telemedicine procedures. Exclusion criteria were:
other neurological disorders; history of dementia; psychiatric diseases
not pharmacologically compensated; alcohol and/or drug abuse; visual
or auditory impairments that preclude the administration of the scales.
A total of 39 participants was enrolled at baseline; 32 completed the
post-treatment assessment and 23 the follow-up. A flow diagram of the
study is shown in Fig. 1.

Randomization, allocation, and blinding

Participants were randomly allocated to one of two groups: the
Experimental Group (EG) or the Control Group (CG) using a 1:1
randomization sequence. Allocation to the intervention arms was per-
formed by an external investigator (V.V.) according to a balanced
software-generated randomization scheme (www.randomizer.org).

Intervention and procedures

Both groups underwent cognitive treatment for 3 h per week for a
total of eight weeks (24 h of rehabilitation intervention), using the
computerized tool Neurotablet®.?° Neurotablet® is a multi-platform
neurocognitive rehabilitation software distributed by Neurab S.R.L.
(Rovereto, Italy) and preinstalled on a Samsung Tab A tablet. It is CE
(Conformité Européenne) marked and registered as a medical device.?®
The device contains a variety of customizable exercises (e.g. type and
number of stimuli) by the therapist based on participants’ impairments,
divided into six cognitive domains: attention, memory, executive func-
tions, language, perception, and neglect.

Experimental group (EG)

The EG performed independent and remote computer-based cogni-
tive treatment (telerehabilitation) with the device. Each patient received
an electronic device and login credentials to access their account. They
engaged in various cognitive exercises remotely programmed and
updated remotely every week by a neuropsychologist (Y.G.) based on
the patient’s specific therapy goals and progress, modifying the level or
type of exercises. The exercises, which targeted memory, attention, and
executive functions, consisted of multiple trials lasting approximately
one minute, with a total duration of about 10 min per exercise. During
each rehabilitation session, participants completed six exercises, using
the device for a total of one hour per session, three times per week.

Control group (CG)

The CG received face-to-face computer-based cognitive treatment
with the electronic device for 1 h per session, three times per week under
the supervision of a neuropsychologist (Y.G. or R.B.). The therapist
selected exercises for each session, adjusting activities and difficulty
levels in real-time based on participants’ specific therapy goals and
progress.

Data collection and assessment procedures

The evaluation protocol was administered by a blinded observer to
group assignment (E.E.) before (TO0), after 8 weeks of treatment (T1),
and two months after the end of the treatment (T2).

Primary outcome

The primary outcome was the Trail Making Test part B (TMT B),
which evaluates the ability to switch attention between two rules or
tasks. The time taken to complete the trials was recorded (shorter time
indicates better performance).”” This test was chosen as the primary
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Fig. 1. .Flow diagram.

outcome because executive functions strongly predict functional re-
covery and independence after stroke, compared to other cognitive
domains, making them particularly relevant from a clinical perspec-
tive.”®?? Specifically, the Trail Making Test—Part B was selected as it is
one of the most widely used and well-established measures of executive
functioning at different stages of stroke recovery.>’

Secondary outcomes

Other cognitive measures were chosen as secondary outcomes.

Trail Making Test A (TMT A) evaluates attentional ability, selective
attention, psychomotor speed, and sequencing skills. The time taken to
complete the trials was recorded (shorter time indicates better
performance).27

Rey Auditory Verbal Learning test (RAVL) evaluates learning (RAVL-
I) and long-term delayed recall (RAVL-D) of verbal information. The
number of recalled words was recorded (higher scores indicate better
performance).31

The Rey-Osterrieth Complex Figure Test (ROCF) assesses construc-
tional praxis skill and visuospatial memory abilities. Participants copy a
complex figure (ROCF-I) and later reproduce it from memory (ROCF-D);
the score, reflecting drawing accuracy, is recorded (higher scores indi-
cate better perforrnance).32

Memory with Interference Test (MI) (30 s version) evaluates working
memory, the ability to hold information (string of three letters) while

performing a distracting task lasting 30 s (counting by twos starting from
a number that will vary each time). The number of correctly recalled
letters in the correct order is recorded across three trials (higher scores
indicate better perforrnance).33

Dual Task (DT) evaluates attention ability and divided attention. An
index score comparing single-task and dual-task performances was
calculated (higher scores indicate better performance).34

In addition, questionnaires were administered to explore mood and
quality of life.

Hospital Anxiety and Depression Scale (HADS) evaluates the pres-
ence and severity of depression and anxiety, with higher scores indi-
cating an improvement (cut-offs: 0-7=normal, 8-10=mild impairment,
11-14=moderate impairment, 15-21=severe impairrnent).35

Short Form Health Survey 36 (SF-36) evaluates health-related
quality of life. It consists of 36 questions grouped in 8 subscales (phys-
ical functioning - 10 items, disadvantages due to physical health - 4
items, limitations due to emotional problems - 3 items, energy and fa-
tigue - 4 items, emotional well-being - 5 items, social activities - 2 items,
pain - 2 items, perception of general health - 5 items) (higher scores
indicate a better quality of life).® In this study, we have considered only
the subscale perception of general health.
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Statistical analysis

Data were analyzed using IBM SPSS software version 26.0 for
Macintosh (IBM Corp., Armonk, NY, USA). Normal distribution of data
was determined using the Kolmogorov-Smirnov and Shapiro-Wilk tests.
The normally distributed variables were analyzed with two-way mixed
ANOVA with a between-individual factor “group” and a within-
individual factor “time” (pre-treatment, post-treatment, and follow-up).

The other variables were analyzed with non-parametric tests. The
Mann-Whitney U-test was used to compare the effects of treatment
between the two groups, and with the Wilcoxon signed-rank test for
within-group comparison.

Statistical significance was set at p < 0.05. Significant effects were
followed by Bonferroni-corrected for post hoc pairwise comparisons.
Given the two planned contrasts (pre-treatment vs. post-treatment; pre-
treatment vs. follow-up), the adjusted alpha level was set at p < 0.025.

Results

A total of 39 individuals (29 men, 10 women, age: 61,79 + 12,77
years; education: 10,05 + 4,41 years) presenting with stroke (time from
event: 96,67 + 57,05 days; type of lesion: ischemic (n = 30), hemor-
rhagic (n = 9); location: right hemisphere (n = 18), left hemisphere (n =
21)) were recruited among 294 individuals referred to the Neuro-
rehabilitation Unit of University Hospital of Verona, Italy, between
March 2022 and November 2023. Thirty-two individuals completed the
training program and post-treatment evaluation, and 23 participants
completed follow-up assessment. A flow diagram of the study is shown
in Fig. 1.

Baseline

Among outcome measures: RAVL-I, RAVL-D, ROCF-I, ROCF-D, DT,
SF-36 scores were normally distributed (Kolmogorov-Smirnov and
Shapiro-Wilk tests, p > 0.05). There were no statistically significant
differences in age (years, p = 0,40), education (years, p = 0,59), and
time from onset (days, p = 0,17) between the two groups before treat-
ment. There were no statistically significant differences in primary (TMT
B, p = 0,12) and secondary outcome measures (TMT A p = 0,29; RAVL-I
p = 0,06; RAVL-D p = 0,22; ROCF-I p = 0,84; ROCF-D p = 0,86; MI p =
0,72; DT p = 0,23; HADS p = 0,57; SF-36 p = 0,89) between the EG and
the CG before treatment.

Primary outcome

Analysis revealed no statistically significant differences between the
EG and the CG after treatment (TMT B p = 0.252, z=—1,184) and at
follow-up (TMT B p = 0,083, z=—1,734). Within-group comparison
showed no significant changes in the TMT B scores pre-treatment versus
post-treatment for both groups (EG, p = 0,972, z=—0,35; CG, p = 0,123;
z=—1,540) and pre-treatment versus follow-up for both group (EG, p =
0,236, z=—1,186; CG, p = 0,027; z=-2,207).

Secondary outcomes

For the secondary outcome measures analyzed with non-parametric
tests, the between-group comparison showed no statistically significant
differences in TMT A, MI and HADS between the EG and the CG after
treatment. No statistically significant differences between the EG and
the CG groups were found in TMT-A, MI, and HADS at pre-treatment and
follow-up. For the outcome measures analyzed with parametric tests,
ANOVA revealed no group effect for RAVL-I (F = 2,587; p = 0,127),
RAVL-D (F = 2,28; p = 0,151), ROCF-I (F = 0,008; p = 0,931), ROCF-D
(F=0,528; p=0,478), DT (F = 0,708; p = 0,413), SF-36 (F = 0,421;p =
0,526).

The within-group comparison for non-normally distributed measures
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showed significant changes in pre-treatment versus post- treatment
scores for the EG and CG in the TMT A. Table 1 presents the group data
and results of the within-group comparison for outcome measures
analyzed with non-parametric tests.

ANOVA revealed a principal significant effect of “time” for RAVL-I (F
= 13,591; p = 0,000; n=0,555), RAVL-D (F = 12,982; p = 0,000;
n=0,556), ROCF-I (F = 3,635; p = 0,038; #=0,185), and ROCF-D (F =
9,276; p = 0,001; 4=0,367).

Post hoc comparisons revealed significantly higher scores at post-
treatment compared to pre-treatment for RAVL-I, RAVL-D, and ROCF-
D in both the CG and the EG group, with both groups improving
significantly also at follow-up. No significant differences in ROCF-I
performance were observed across time points.

Table 2 presents the group data and results for outcome measures
analyzed with parametric tests.

Discussion

In this single-blind randomized controlled trial, we compared
changes in cognitive domains’ scores after computer-based cognitive
treatment delivered via telerehabilitation or face-to-face in post-stroke
subjects. Specifically, the objective of the study is to assess whether a
cognitive treatment administered through telerehabilitation is compa-
rable to the same treatment administered face-to-face.

Results show an overall overlap between the two intervention mo-
dalities, suggesting a similar effect on cognitive function in subacute
post-stroke participants who received a computer-based cognitive
treatment delivered either via telerehabilitation or through face-to-face
modalities. These findings are consistent with evidence from systematic
reviews and meta-analyses indicating that telerehabilitation offers
several advantages, including improvements in quality of life during the
post-discharge phase for stroke survivors and their caregivers,'' as well
as benefits in cognitive functioning.'®'® Moreover, previous studies
have demonstrated the efficacy of telerehabilitation across specific
cognitive domains, such as visual selective attention,”” verbal memo-
ry,'® % and visuospatial long-term memory.*’ However, literature re-
mains limited for other domains, such as praxis abilities. Despite this,
taken together with the existing evidence, our findings suggest that
telerehabilitation and face-to-face interventions may be comparable in
their overall effectiveness.

Concerning the attentional domain, both the telerehabilitation and
the face-to-face group showed significant improvements in visual se-
lective attention (TMT A) after treatment, which were not maintained at
follow-up. In line with our results, a 2019 review found short-term, but
non-lasting improvements in attentional functioning following cognitive
rehabilitation in post-stroke patients.’” More recently, a 2023 study
reported improvements in visual attention following 60-minute weekly
telerehabilitation sessions in a small group.*!

Similarly to attention, our data showed a significant improvement in
the memory domain in both groups. Specifically, participants after
treatment increased their long-term verbal memory ability (RAVL-I,
RAVL-D). These results are in line with previous literature. The study by
Jung et al.>® showed that computer-based face-to-face cognitive reha-
bilitation (30 min sessions, 5 times per week) had positive effects on
verbal learning and delayed recall in stroke patients. As reported by
another study,®” the improvement in memory abilities was maintained
at follow-up in the telerehabilitation group. Furthermore, our data
indicated a lasting effect of rehabilitation also in the face-to-face.

Moreover, both groups demonstrated a significant improvement in
visuospatial long-term memory (ROCF-D) following the treatment,
which was maintained at follow-up. These data are in accordance with
other findings, which showed improvement after a computer-based in-
person cognitive rehabilitation program (30 min sessions, 5 times per
week).*? To our knowledge, our study is the first one to investigate the
effects of cognitive telerehabilitation on visuospatial long-term memory
and its maintenance at follow-up.
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Within-group comparison

post vs. pre-treatment p-value

(95 % CI)

Follow-up vs pre-treatment p-value

(95 % CI)

Table 1
Within-group comparisons for outcome measures analyzed with non-parametric tests.
Outcome Rehabilitation Pre- Post- Follow-up
Program Treatment Treatment

TMT B EG 196,62 195,06 140,78
(seconds) (106,32) (116,39) (82,876)
mean (SD) CG 257,94 214,58 179,38

(106,57) (117,06) (122,86)

TMT A EG 71,29 (33,68) 56,31 (23,38) 57,7 (34,283)
(seconds) CG 87,56 (45,566) 61,42 (36,122) 81,51
mean (SD) (72,293)

MI (0-9) EG 5,21 (4, 7) 5,27 (4; 8) 7,6 (7;9)
median CG 4,47 (0; 8) 4,55 (4; 6) 6,29 (5; 9)
(IQR)

HADS (0-42) EG 11,59 (5; 19) 10,62 (3, 18,5) 10,4 (4,5; 19)
median CG 10,36 (5; 15) 9,4 (1; 15) 6,71 (1; 12)
(IQR)

0,972 (—8,182; 34,404)
0,123 (—3,146; 147,896)

0,009* (1,578; 26,422)
0,009* (22,7; 53,55)

0,823 (—2,478; 2,478)
0,292 (—4,01; 0,867)

0,799 (-5,282; 2,082)
0,779 (-5,729; 2,872)

0,236 (—18,056; 65,612)
0,027 (16,402; 182,098)

0,306 (—14,488; 27,088)
0,161 (—12,437; 58,677)

0,06 (—2,989; 0,189)
0,042 (—4,533; —0,038)

0,159 (-5,918; —0,518)
0,672 (—4,698; 7,841)

Abbreviations: SD = standard deviation; IQR = interquantile range; TMT B = Trial Making Test part B; TMT A = Trial Making Test part A; MI = Memory with

interference (30 s version); HADS = Hospital Anxiety and Depression Scale; *
Confidence Interval.

Table 2
Group data and results for outcome measures analyzed with parametric tests.

statistically significant (p < 0.05 or p < 0.025 for Bonferroni correction); CI =

Outcome Rehabilitation Pre- Post- Follow-up Repeated measures ANOVA Post-hoc analysis
Program Treatment Treatment . . . .
Group Time within- Within-group comparison
between- subjects
subjects
p value p value post- vs pre- follow-up vs pre-
treatment p value (95  treatment p value (95 %
% CI) CI)
RAVL-I (0- EG 20,38 35,8 (9,739) 39,1 0,127 0,000053* 0,002 (—9,251; —2,47) 0,001 (-16,1; —5,425)*
75) (9,576) (12,405) *
mean CG 32,7 (9,615) 29 (9,547) 35,5
(SD) (15,099)
RAVL-D (0- EG 5,9 (2,469) 7,2 (3,967) 7,4 (3,438) 0,151 0,000074* 0,001 (—3,316; 0,001 (—3,931; - 1,319)*
15) —0,984)*
mean CG 2,625 5,625 6,38
(SD) (2,615) (2,134) (2,973)
ROCF-I (0- EG 26,85 29,05 28,7 0,931 0,038* 0,172 (-5,2; 0,688) 0,157 (-5,873; 0,711)
36) (5,385) (6,069) (6,503)
mean CG 26,063 28,375 29,375
(SD) 9,171) (7,401) (7,049)
ROCF-D (0- EG 14 (6,502) 15,6 (7,792) 17,85 0,478 0,001* 0,025 (—4,729; 0,002 (—8,117; —2,108)
36) (6,733) —0,371)* *
mean CG 10,25 13,75 16,625
(SD) (7,151) (6,330) (8,622)
DT (%) EG 90,05 93,779 88,475 0,413 0,399 / /
mean (18,89) (18,91) (17,66)
(SD) CG 77,5 (26,13) 83 (19,85) 89, 938 / /
(25,02)
SF-36 (0- EG 65,26 57,58 54,5 0,526 0,384 / /
100) (17,361) (22,321) (20,474)
mean CG 52,14 75,71 64,43 / /
(SD) (28,557) (19,669) (19,722)

Abbreviations SD= standard deviation; RAVL-I = Rey Auditory Verbal Learning Test Immediate; RAVL-D = Rey Auditory Verbal Learning Test Delayed; ROCF-I = Rey-
Osterrieth Complex Figure Test Immediate; ROCF-D = Rey-Osterrieth Complex Figure Test Delayed; DT = Dual Task; SF-36 = Short Form Health Survey 36; *=
statistically significant (p < 0.05 for ANOVA and p < 0.025 for Bonferroni-corrected post-hoc comparison); CI = Confidence Interval.

Regarding the executive functions’ domain (attentional shifting and
cognitive flexibility - TMT B, working memory — MI, and dual task - DT),
no significant differences or changes were observed between and within
the two groups after treatment and at follow-up.

One possible explanation is that tasks involving executive functions
require greater cognitive resources, which may not have been
adequately targeted by the computer-based interventions. Indeed, ex-
ecutive functions are more resource-demanding than lower-level
cognitive domains (e.g., visual attention, verbal memory).*’ The stron-
gest evidence of the effectiveness of cognitive interventions targeting
executive functions comes from protocols that integrate goal

management training and problem-solving therapy, often alongside
practical exercises aimed at daily living activities. Although some
studies have explored computer-based interventions for executive
function rehabilitation, results have been inconsistent.**

Furthermore, a significant effect of time was observed for construc-
tional praxis skills (ROCF-I), with no group effect. However, post hoc
pairwise comparisons, corrected for multiple testing, did not reveal
significant differences between specific time points. This pattern may
reflect the greater sensitivity of the overall test to detect general trends
over time, whereas post hoc analyses are more conservative and may
lack power to identify pairwise differences. A previously cited 2025
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study reported improvements in praxis skills in face-to-face cognitive
treatment, but not in telerehabilitation; however, the literature on
ROCF-I remains extremely limited.*’

Moreover, participants’ health perception as measured by the SF-36
remained stable throughout the study, with no significant group or time
effects observed. To the best of our knowledge, there are currently no
studies specifically examining changes in health perception following a
cognitive rehabilitation program. Nevertheless, it is reasonable to hy-
pothesize that improvements in cognitive functioning may be associated
with enhanced health perception, given that lower post-stroke cognitive
performance is associated with significant reductions in stroke survivor
quality of life.**

Lastly, regarding the mood domain, anxiety and depressive symp-
toms (HADS) remained stable over the study period. This data may
reflect the need for a targeted psychological intervention to adequately
address issues such as depression and/or anxiety. It is also important to
consider the baseline characteristics of the sample, as participants may
not have exhibited clinically significant psychological symptoms, but
this is not our case. CG showed mild and EG showed moderate impair-
ment at TO (GC HADS T0=10,36, EG HADS T0=11,59).

Although this research yields encouraging outcomes, there are
several constraints that need to be recognized. The sample size was small
(n = 39) and consisted mostly of male participants (29 M, 10 F). The
follow-up period was relatively short (2 months), which limits conclu-
sions regarding long-term effects. Future studies should consider
extending the follow-up duration, as done in promising previous
research (e.g., 6-month follow—upgg). Finally, the executive domain was
not extensively investigated (TMT B, MI, DT). This could determine an
unclear impact of the intervention on these complex cognitive skills.

Conclusion

In conclusion, our findings suggest that computer-based cognitive
treatment administered through telerehabilitation may lead to outcomes
similar to those observed with the same treatment delivered face-to-face
in sub-acute post-stroke participants. However, non-statistically signif-
icant differences observed between groups do not necessarily indicate
equivalence between the two interventions. To our knowledge, this is
one of the few studies that used the same device for the two in-
terventions. In fact, most of the existing research seems to have
concentrated on analyzing the differences between telerehabilitation
and conventional face-to-face rehabilitation using different rehabilita-
tion tools. With this study, we also seek to fill the gap in the literature
regarding cognitive rehabilitation, which has been overshadowed by the
more prominent research on motor rehabilitation. Lastly, many stroke
survivors suffer from cognitive dysfunction, which has an impact on
quality of life, mood, and overall well-being. Effective computer-based
cognitive telerehabilitation could be a significant step forward in
stroke care because it could serve as a cost-friendly, practical, and
functional substitute for face-to-face treatment, especially since partic-
ipants can continue their rehabilitation in a familiar setting, which
lessens the strain on the healthcare system while still maintaining
quality.

Future research should aim at testing a larger sample and assess long-
term effects of this approach. Additionally, it could be beneficial to
consider the possibility of integrating telerehabilitation with other
therapeutic approaches and assessing how advancements in technology,
including artificial intelligence, could potentially improve the effec-
tiveness of the treatment. Finally, additional studies should explore how
accessible and user-friendly telerehabilitation is for various de-
mographic groups, especially for individuals with limited technological
skills or access, to guarantee its broad applicability and effectiveness in a
variety of environments.
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