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Abstract

Background: The rehabilitation process for cognitive disorders is long and complex, which can lead to reduced rehabilitation
outcomes and reduced quality improvement. Thus, there is a need to use new methods to boost conventional rehabilitation
(e.g., drug therapy, herbal therapy, paper, and pencil tasks). Innovations such as RehaCom can be helpful to remove the
obstacles to treatment, but evidence for their effectiveness is limited.

Objectives: To compare the effectiveness of RehaCom with other cognitive therapies (computer-based, non- computer) in
patients with cognitive impairment (CI).

Methods: Eight bibliographic databases (PubMed, Cochran Library, Scopus, Science Direct, Web of Science, Embase,
ProQuest, and google scholar) were used in this research. The initial search resulted in the extraction of 2466 articles;
after the review of the title, abstract, and full text, 19 articles were selected. Quality assessment was performed using
the CONSORT checklist. Then, data extraction was done using the form set by the researcher in Word 2016 software.

Results: Overall, RehaCom achieved more positive clinical effects compared to other cognitive therapies (e.g., improvement
in memory, attention, and motor function) on multiple sclerosis (n= 7), schizophrenia (n= 6), stroke (n= 3), Parkinson (n=
1), mild CI (n= 1), and acquired brain damage (n= 1). In six studies, a follow-up period of some weeks to 6 months has
been used. Additionally, six studies used conventional therapy plus RehaCom for intervention. Except one study, all studies
used RehaCom individual training.

Conclusions: This review provides evidence for the potential effectiveness of RehaCom for the improvement of clinical out-
comes in patients with CI. However, more robust Randomised Controlled Trials (RCTs) are needed to confirm the observed
positive effects.
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Introduction
Cognition refers to the process of acquiring and understand-
ing information received from the environment and judging
accordingly.1 Cognitive impairment (CI) is a major health
challenge worldwide2 and is defined as a clinical syndrome
characterized by a decline in at least two cognitive
domains.3,4 Depending on the affected cognitive domain,
people having CI face more problems related to memory
and learning, and they have problems with the ability of
focusing on a task. These problems ranges from mild defi-
cits that are not clinically detectable to dementia.5 Genetic,
age, sex, education, hypertension, obesity, depression,
metabolic derangements, physical inactivity, smoking, car-
diovascular disease, and social isolation are some risk
factors for CI. Also, high-income countries have shown a
decrease and low- and middle-income countries have indi-
cated an increase in the prevalence of CI over time.4,6,7 Few
studies have reported the prevalence of CI, as well as the
incidence of new cases.8 It is predicted that by 2050, we
will see a significant increase in CI, with more than 131.5
affected million people.9 CI significantly leads to hospital-
ization, mortality, lower quality of life (QoL), and less
ability to perform daily activities.2,3 In addition, CI has sig-
nificant social and economic consequences in terms of
increased care costs, loss of independence, and an increased
need for permanent caregivers and healthcare assistants.8,10

Various forms of therapeutic interventions, including
pharmacological treatments (e.g., butylphthalide soft
capsule, donepezil, and memantine) and cognitive training
(computer-based and non-computer/conventional rehabili-
tation), have been used to reduce cognitive deficits.
Although pharmacological treatments have improved toler-
ability and QoL, they have little efficacy in alleviating CIs.
Findings related to the limited efficacy of pharmacological
treatments on cognition prioritize the need to use potentially
more effective behavioral treatments called cognitive train-
ing. Cognitive training includes cognitive remediation (i.e.,
curative/routine treatment and compensatory strategies) and
cognitive rehabilitation (i.e., relative restoration of premor-
bid levels), specifically targets memory, attention, reason-
ing, and similar tasks, and has the ultimate aim of
enhancing daily functioning.

Over the past years, various non-computer cognitive
training programs such as herbal therapy, passive muscle
massage and joint movement, active training of the affected
limb, turning exercises from the healthy side to the affected
side, sitting and standing balance training, activities of daily
living (ADLs) training, problem-solving, paper and pencil
tasks, and so on have been developed to support the
people with CI. These programs differ from other rehabili-
tation programs in terms of methodology, theory, support,
duration and intensity of sessions, personal or group
programs, and combined or not-combined programs.
Also, the results of clinical trials have shown several

methodological limitations. These include inappropriate
randomization methods and single-site studies, showing
the lack of appropriate control groups and objective neuro-
psychological status assessment at baseline, the inconsist-
ency of outcome measures, the of the interventions. From
all different methodologies, computer-based cognitive train-
ing is modular, interactive, dynamic, and flexible.11–17

RehaCom is a computerized telerehabilitation software
that improves cognitive deficits. This software features
three main treatment strategies, namely, psychoeducation
and awareness of cognitive functions, enhancement of
motivational functions, and training of compensatory and
adaptation skills. It also includes five different programs of
training attention, improving attention, memory, visuo-
spatial processing, and executive functions. Each program
has one to four different tasks. RehaCom contains 29
modules in English and also modules in 21 other languages.
For each module, the therapist can select a certain number of
variables (first level, frequency and duration of the session,
choice of stimuli, time limits for the tasks, etc.) that allow
an individualized therapy for patients. The software has
auto-adaptive ability, whichmeans that the level of difficulty
of the task is automatically changed depending on the patient
function. It also allows therapist to monitor the performance
of the patients online and provide feedback. Once the train-
ing is completed, the therapist can review the results on
charts, graphs, and comparisons. The most common
formats of the results are the level of progression (score),
number of errors, and reaction time.13,15,18–24

Although the effectiveness of RehaComhas been approved
in studies having a pre- and post-design with or without
follow-up in Randomised Controlled Trials (RCTs) of patients
with CI (brain injury, schizophrenia, Parkinson, Alzheimer,
multiple sclerosis [MS], mild CI [MCI], and stroke), the find-
ings are still inadequate and inconsistent. On the one hand,
their efficacy has been demonstrated in a comparison of
various test conditions such as (a) “active - training” vs.
“control - not training”, (b) “baseline - first testing” vs. “end-
point - second testing”, and (c) “active - training” vs.
“passive - training.” On the other hand, some studies have
pointed to the advantages of a multi-domain computer-based
cognitive training rather than a specific domain approach. In
addition, althoughmost of the studies have had poor methodo-
logical quality, current rehabilitation programs are very hetero-
geneous, and large RCTs remain scarce. Furthermore,
comparisons of various forms of training have demonstrated
that computer-assisted techniques aremore effective at improv-
ing certain domains of cognitive function (e.g., memory, atten-
tion, and executive function). Research on the follow-up effect
has shown inconsistent data, as somestudies suggested the con-
tinuity of positive effects for at least 6 months after completing
computer-based training or paper-and-pencil task, while other
studies have demonstrated different results.15,25 Computers
save time and cost of treatment. Therefore, computer cognitive
training is useful for peoplewithCI since it can slowdown their
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cognitive decline or, even, in some cases, optimize their cogni-
tive functioning.12

For example, a systematic review and meta-analysis study
including1837 stroke patients reported that compared with con-
ventional therapy alone, the addition of computer-assisted cog-
nitive rehabilitation (e.g., RehaCom and ZM3.2 System)
significantly improved the global cognition and ADLs of
patients (p< .05).26 Another systematic review also reported
the beneficial effect of computer-based cognitive training
(e.g., CogniPlus and Nintendo Wii) on Parkinson’s disease.
The findings were indicative of improvement in most cognitive
domains, specially memory, attention, executive function, and
processing speed.27 Furthermore, another systematic literature
review and meta-analysis showed the effects of cognitive inter-
ventions on cognition, depression, and anxiety in dementia.
Patients benefited significantly from the computer-based cogni-
tive interventions (e.g., Big Brain Academy) than from the non-
computer interventions in cognition (p= .0).27 Georgopoulou
et al.28 found that both cognitive training programs were bene-
ficial for Alzheimer’s disease.Moreover, paper-and-pencil tasks
improved delayed memory, verbal fluency, attention, process-
ing speed, executive function, general cognitive ability, and
ADLs. In contrast, RehaCom improved memory (delayed and
working), naming, and processing speed.29

In recent years, computer-based cognitive rehabilitation has
been recognized as a good substitute or supplement for conven-
tional rehabilitation.SomeRCTsand reviewshavebeencarried
out, but no systematic review has been published on patients
with CI using RehaCom has been published. Therefore, the
current research conducted a systematic review of studies
related to RehaCom to provide evidence-based data for its pro-
motion and use. RehaCom has low implementation and man-
agement costs and high accessibility and adoption, so this
paper would contribute to the wider global community.

The present review had been conducted in 2023 to investi-
gate the effectiveness of RehaCom on patients with CI.
Especially, this review addressed the questions of whether
RehaCom could achieve better clinical outcomes compared to
other cognitive therapies (computer or non-computer) in terms
of improvement in cognitive domains (e.g., memory, attention,
processing speed, and reasoning), whether RehaCom could
ensure greater safety for patients than other cognitive therapies,
andwhether RehaComwas better than other cognitive therapies
in terms of cost-effectiveness. The findings were expected to
help clinicians individualize therapeutic strategies by choosing
the most appropriate approach for each patient.

Methods

Databases and searching strategies

The research protocol was registered in the International
Prospective Register of Systematic Reviews (PROSPERO)
and is accessible using the unique identification number
CRD42024581299. Then, a general and rapid search of the

Cochrane Library was performed to ensure that no similar
studies existed so far. This systematic review was conducted
based on the Preferred Reporting Item for Systematic
Reviews and Meta-analyses (2020 PRISMA) guidelines. An
integratedapproachwas thenemployed,which includedacom-
prehensive reviewof literature (peer reviewandgrey literature),
using electronic databases as PubMed, Cochran Library,
Scopus, Science Direct, Web of Science, Embase, ProQuest,
and Google Scholar from inception until 3 September 2023.
Bibliographies of identified articles and manual search of the
included studies for additional references were conducted by
two authors (SE and SAFA). In this regard, backward and
forward reference list checking of the included studies was
applied. The same principle was used to search each database,
which included all terms and phrases describing RehaCom and
CIs, which was combined using the Boolean “OR.” These
terms were then grouped with the Boolean operator “AND,”
and the final search of the articles was performed from the dis-
played results. The search filter “title, abstract, and keyword”
was selected for this study. MeSH search terms in PubMed
were used for all databases, and a searching keyword was
used if the MeSH term was not available.

The search strategy has been shown in Table 1. Also, the
PICO for the research question “Was the use of RehaCom
equally effective compared to other cognitive therapies
for patients with CI?” was as follows: population (P)
patients with CI, intervention (I) RehaCom, comparison
(C) cognitive therapies (O) effectiveness.

Inclusion criteria

Inclusion criteria are as follows: (a) English language ori-
ginal RCTs, (b) receiving RehaCom or other therapies in
addition to RehaCom (such as drug, acupuncture, and
usual care) by the experimental group, (c) receiving other
cognitive therapies by the control group (computer and
non-computer), (d) peer review, and (e) obtaining a score
higher than 11 by the Consolidated Standards of
Reporting Trials (CONSORT) checklist.

Exclusion criteria

Exclusion criteria are as follows: (a) Duplicating publications,
(b) excluding patients with significantly different baseline con-
ditions in the study (regardless of the severity of the disease), (c)
not reporting the outcome indicators, (d) not including animal
experimental research and experimental reports, (e) extracting
the abstract that was available but had no full text, (f) excluding
articles having the type of publication other than journal articles
(e.g., books, reviews, letters, editorials, conferences, brief
reports, posters, case reports/series, and dissertations), (g) pro-
tocols, (h) pilots, (i) feasibility, and(j) observational studies.
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Screening and studies selection of the studies

The step-by-step screening was performed based on the 2020
PRISMA.30 The studies identified from the databases were
entered into an X9 EndNote library, and duplicates were
removed. Simultaneously, two authors (FS and SE) inde-
pendently screened the studies according to the eligibility cri-
teria in three steps: (a) title, (b)abstract, and (c) full text. If
necessary, disagreements were shared between the two
authors and resolved through a third author (KB). Also, the
articles with many citations were carefully checked to
avoid bias in their selection (it was aimed to select articles
that met the acceptable criteria for a RCT study and followed
the CONSORT guidelines).

The search resulted in 2466 articles. However, 67 items
were removed as duplicates. Screening the titles of 2399 arti-
cles resulted in removing 2320 studies (irrelevant objectives).
The abstracts of the remaining 79 articles were assessed, and
59 articles were removed (did not meet the research criteria).
Eventually, the full texts of 20 articles were studied, and 19
were selected (the 20th article scored <11 and was excluded).
Then, the backward and forward reference list checking was
conducted on the full texts of the remaining relevant articles
(n= 19). No additional articles were found.

Quality assessment

After screening, three authors (FS, SE, and KB) independ-
ently evaluated the quality of the selected RCTs using the
CONSORT 25-item checklist. This checklist is divided
into six sections: title and abstract (one item), introduction
(one item), methods (10 items), results (seven items), dis-
cussion (three items), and other information (three items).
We confirmed the adherence to the 25 items and scored
each item as 0 (no adherence) or 1 (full adherence).
Finally, the sum of the scores was calculated based on the
items, and the average score of each section and the percent-
age of obtained scores were considered. Studies that scored
more than 50% (score >17) were evaluated as good,
between 30% and 50% (score 11–17) as average, and

<30% were considered as poor (score <11).31 At this
stage, all studies were RCT. The CONSORT score ranged
from 10 to 21. The quality of 12 studies was evaluated as
average and the quality of seven studies as good (one
study with score of 10 was excluded). The steps of the
selection of studies were based on PRISMA and have
been shown in Figure 1.

Data extraction and synthesis

After quality assessment, four authors (FS, SE, KB, and FF)
independently extracted data from the full text of the rele-
vant studies. Data extraction was done using the form set
by the researcher in Word 2016 software (the items of the
form have been adjusted and combined by reading the rele-
vant review articles).

Results
The majority of the included studies were conducted in
2020 and 2019, five19,21,32–34 and four12,15,24,25 studies
respectively. Two studies were conducted each in
201621,35 and 2017,20,32 and one study had been con-
ducted in 2010,14 2011,36 2013,11 2014,37 2020,34

2021,18 and 2023.23 Five studies have been conducted
in Iran,18,22,24,33,37 and three studies were conducted
in Poland11,19,25 and Greece.13,15,32 One study had
been conducted in Spain,12 Ireland,35 Cuba,20 Egypt,34

China,21 and Italy,23 and two studies had been con-
ducted in France.14,32 The studies evaluated a total of
1172 participants, ranging from 15 to 204. Two
studies have been conducted by Mak et al. in
Poland,11,25 and two studies had been conducted by
Messinis et al. in Greece.13,32

The characteristics of RehaCom interventions
characteristics

Detailed information about the content of RehaCom and
other interventions in included studies have been presented

Table 1. The search strategy.

Strategy #1 AND #2 AND #3

#1 RehaCom.

#2 Cognitive impairments OR cognitive disorders OR cognitive dysfunctions OR cognitive deficits OR cognitive decline OR
cognition disorders OR cognit* OR memory impairments OR neurological disturbance OR neurocognitive disorders OR
neurodegenerative disorders OR functional neurological disorders OR mental deterioration OR thought disorder OR
attention OR memory OR executive function OR concentration OR perception OR learning OR orientation OR language OR
thinking OR processing speed OR response control OR visuospatial skills.

#3 Effect OR Clinical Impact OR Influence OR Efficacy OR Outcomes OR RCT.
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in Table S2 in Appendix 1 in the online supplemental
materials. The interventions used in the studies varied
and generally consisted of cognitive rehabilitation and edu-
cational components. RehaCom has been used for different
types of MS,19,22,23,32,33,35 schizophrenia,11,12,14,25,36,37

stroke,18,21,24 Parkinson,34 MCI,15 and acquired brain
damage (ABD)20 diseases. Most of the interventions
were done in the clinic and at home, 1015,18,20,22–
24,33,34,36,37 and four13,19,32,35 studies, respectively. Two
studies had been conducted in the hospital.14,21 All
studies, except three,21,23,34 had two groups. Three
studies were multi-centric RCT,13,14,32 and only one

study had 2 ∗ 2 factorial design RCT.21 The duration and
intensity of the RehaCom interventions varied and
ranged from 5 to 36 weeks. Most of the interventions
were done twice a week. Also, in six
studies,12,14,19,21,25,34 RehaCom has been used in combin-
ation with other treatments (pharmacological, standard,
and acupuncture). Only one study had used RehaCom
group training and most studies used RehaCom individual
training.34 Two studies12,32 have used usual treatment
combined with computer activities for the control group.
One study had compared watching a series of natural
history DVDs with RehaCom.35

Figure 1. PRISMA flow diagram.
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The effectiveness of RehaCom interventions

All studies assessed the participants immediately after the
intervention, but other utilized follow-up periods and
outcome measures varied between trials. Long-term
follow-up of up to 6 months was reported in only two
trials.12,13 There were more than two assessment time points
in studies.12,13,22,33,35,37 The details of outcome measures
and assessment time points have been tabulated in Table S3
in Appendix 2 in the online supplemental materials using
RehaCom and other interventions for each trial.

Clinical effectiveness
Multiple sclerosis. A study in Ireland showed that in com-

parison with watching natural history DVDs, RehaCom
increased activation in the bilateral prefrontal cortex and
right temporoparietal regions at follow-up (p< .05).35

Another study reported greater efficacy for RehaCom in
verbal and visuospatial episodic memory, processing speed/
attention, and executive functioning compared with standard
care. Moreover, the improvement obtained on attention was
retained over 6 months.13 Comparison of standard rehabilita-
tionwith standard rehabilitation plus RehaComon 30 patients
showed significant improvement of the non-dominant hand (p
= .037) anddominant hand (p= .007) for experiment group.19

Messinis et al.32 found that unlike the standard treatment plus
computer activities, RehaCom improved cognitive, psycho-
social, physical, and general fatigue levels as well as depres-
sion and QoL (p= .000) from pre- to post-test. A study in
Iran showed that RehaCom improved all cognitive functions
at the post-test (Week 5). This effect also remained at the
follow-up (Week 10) for some cognitive functions (working
memory, response control, and processing speed).22

Darestani et al.33 found that RehaCom improved verbal learn-
ing,memory, and verbalfluency of 53MSpatients at post-test
(Week 5) and follow-up (Week 10).Also, a study showed that
MS patients benefited from a combined approach (cognitive
and motor) more than cognitive rehabilitation and motor
rehabilitation separately using RehaCom.23

Schizophrenia. A study25 in Poland compared pharmaco-
logical therapy combined with RehaCom to pharmaco-
logical therapy alone. The results showed that the first
treatment was more effective than the second treatment in
cognitive domains such as flexibility, cognitive inhibition,
and high executive processing (p< .001). The findings of
a prospective RCT study12 proved that RehaCom was not
effective on improving cognition nor functioning compared
to computer activities. Findings from another study14

showed a larger effect size for RehaCom plus standard
treatment compared to standard treatment (p < .0001). In a
study,36 comparing RehaCom with standard treatment indi-
cated more effectiveness of RehaCom on verbal memory,
spatial working memory, attention, and reasoning.
Another study37 showed that 18 weeks of RehaCom

therapy had a significant effect in reaction time, Wechsler
Adult Intelligence Scale (WAIS/Wsd), and Prospective
and Retrospective Memory Questionnaire (PRMQ)
(p < .5). Also, compared to control group, RehaCom
led to moderate improvement in Wisconsin Card
Sorting Test (WCST) and Trail Making Test (TMT) for
schizophrenia patients.11

Stroke. A study by Amiri et al.18 proved that comparing
RehaCom with traditional physiotherapy indicated a signifi-
cant greater improvement on working memory and process-
ing speed during 5 weeks. Another study in China showed
that acupuncture combined with RehaCom enhanced thera-
peutic effects on the functional outcomes of the stroke
patients over 3 months (Mini Mental State Examination
[MMSE] scale, Montreal Cognitive Assessment [MoCA],
and Functional Independence Measure [FIM]) (p < .05).21

Furthermore, the authors reported significant improvement
in attention, response control, and ADLs with ten 45-min
sessions of RehaCom therapy.24

Parkinson. A study in Egypt showed that compared with
physical therapy alone, the addition of 36 sessions to
RehaCom group training was more effective in the
improvement of functional outcomes and QoL for patients.
After 3 months, improvements in the score of neuropsycho-
logical battery, Unified Parkinsonism Diseases Rating Scale
(UPDRS), Perceived Deficits Questionnaire (PDQ-39), and
WHO Disability Assessment Schedule II (WHO-DAS-II)
confirmed this claim.34

Mild CI. Nousia et al. found that 15 weeks of RehaCom
therapy had statistically significant effect compared to
standard care in most cognitive domains (delayed
memory, word recognition, naming, semantic fluency,
attention, processing speed, and executive function.).
Before and after assessments showed that there was no sig-
nificant difference between the groups on the Recall, Word
recognition, and the Digit Span Forward (DSF).15

Acquired brain damage. Fernandez et al. found that both
RehaCom and conventional treatments had a significant
effect on neuropsychological performance of patients
from pre- to post-assessments but RehaCom reached a
better performance in focused attention (Trail A), two subt-
ests (digit span memory test and logical memory test), and
Wechsler Memory Scale (WMS) (p< .001).20

Process evaluation (satisfaction/acceptance of the RehaCom).
No studies reported any data on patients’ and therapists’ sat-
isfaction attributable to RehaCom (aesthetic aspect of the
intervention and prescribed tasks).

Safety. None of the included studies reported any serious
adverse effects attributable to RehaCom.
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Cost-effectiveness. No studies reported any data on cost-
effectiveness, investment costs, or resource utilization.

Caregiver-related issues. Caregiver burden or social integra-
tion (in the form of return to work, study, etc.) was not eval-
uated in any of the studies.

Discussion
Research on the effects of RehaCom for improving cognitive
outcomes has demonstrated the positive effects of cognition in
computer environments for patients with CI. The RehaCom
penetration factor is also increasing rapidly. In the present
review, most studies have indicated certain levels of evidence
for the efficacy of RehaCom in terms of improvements in
attention, memory, processing speed, executive functions,
and so on for MS19,22,23,32,33,35 and in the cognitive
domains of training, flexibility, problem-solving, etc. for
schizophrenia patients.11,12,14,25,36,37 Some papers have
even reported positive results for the stroke inADLs, response
control, and others.18,21,24 Moreover, valuable studies have
mentioned the improvement of clinical outcomes (recall,
naming, etc.) for MCI,15 ABD,20 and Parkinson’s disease.34

Our results were in agreement with those of previous
studies, showing the positive effects of other software’s on
cognitive disorders38–43. For example, Yang et al.43 revealed
that significant improvement in working memory was
obtained using CogniPlus on older adults with MCI (P=
0.01); i.e., CogniPlus was more effective than other com-
puter activities (reading online e-books and playing online
games). Klojčnik et al.40 concluded that compared to stand-
ard rehabilitation, CogniPlus led to a positive effect on atten-
tion and executive functions of stroke patients. Sharifi et al.41

revealed that significant improvements in executive func-
tions were obtained using Captain’s Log on patients with
MS (P< 0.001). According to the results of Barbarulo
et al., there was evidence for significant positive effects of
cognitive treatment (ERICA and paper–pencil tasks) com-
plemented by conventional motor rehabilitation on spatial
memory, attention, cognitive flexibility, as well as depres-
sion, balance, and gait in MS patients. Therefore, interven-
tions combining motor and cognitive training were more
effective than conventional motor rehabilitation alone.38

Cavallaro et al. found that significant improvements in
executive function, attention, and daily functioning were
obtained using Cogpack plus standard rehabilitation on
schizophrenia; i.e., Cogpack plus standard rehabilitation
was more effective than computer activities plus standard
rehabilitation.39 Even though this review continues to
support the effectiveness of computer-based cognitive train-
ing, this approach is not always expected to result in signifi-
cant improvements in the treatment process. Accordingly,
Kosta-Tsolaki et al. showed that both paper–pencil tasks
and Complete Brain Workout software are beneficial for
people with MCI, but paper–pencil tasks were better than
the Complete Brain Workout software (Oak Systems) in

visual selective attention. Overall, paper–pencil tasks
affected a greater range of cognitive abilities.42 Therefore,
RehaCom has had the potential to be used as a beneficial
tool in cognitive therapy fields for patients with CI.
However, according to the current review, it seems that
much more evidence is needed to examine other complica-
tions by performing more original RCTs. Furthermore, it is
recommended that future studies could focus on the cost-
effectiveness and safety of RehaCom in addition to clinical
aspects.

The findings of the current review also showed that five
studies in Iran used RehaCom for their rehabilitation objec-
tives.18,22,24,33,37 Among these five studies, one study was
conducted in 2021 on stroke,18 one study in 2014 on schizo-
phrenia,37 two studies in 2020 on MS,22,33 and one study in
2019 on stroke.24 It should be noted that e-health initiatives
such as RehaCom have been widely viewed as an opportun-
ity for improvement in cognitive rehabilitation fields to miti-
gate the enormous demand and supply of healthcare in both
developed and developing countries. In recent years,
RehaCom has gained more popularity in developing coun-
tries where many governments and policymakers are recog-
nizing the possible benefits of RehaCom and have integrated
it into their plans tomeet their health system needs. As a sub-
stitute or supplement to conventional rehabilitation,
RehaCom has tremendous potential to benefit people in
low- and middle-income countries, which can also
improve the treatment process. Additionally, RehaCom is
used to decrease the cost of healthcare and plays a key role
in improving treatment adherence, appointment compliance,
and gathering data.18,22,24,33,37,44,45 Our study showed that
Iran has also begun to use this technology frequently in
recent years. This result indicated that RehaCom has grad-
ually shifted from being a commercial technology to becom-
ing a more beneficial technology that many people can use
worldwide.46–48 Therefore, RehaCom is relatively inexpen-
sive and available in most places due to its popularity. Since
the availability, reliability, acceptability, and cost of rehabili-
tation products can become a barrier for rehabilitation
centers and patients, this issue should be considered by
researchers before conducting the original RCTs, especially
in developing countries that face more financial, cultural,
legal, insurance, and security challenges. Also, it is recom-
mended to carry out needs assessment, readiness, and feasi-
bility studies in this direction.

In this review, only six of 19 studies had follow-ups in a
period ranging from some weeks to 6 months. These studies
showed the positive impact of RehaCom therapy during the
post-test or follow-up without any adverse effects, confirm-
ing the stability of the effectiveness of this technology
during the rehabilitation period. Additionally, all six
studies have shown significant improvements in cognitive
outcomes at post-tests or follow-ups.13,25,38,39,41 Erfannia
et al.49 also emphasized on the importance of follow-up
in increasing the effectiveness of technology-based
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interventions. It should be noted that two of these six
studies have focused on long-term follow-up12,13 and only
one study had two follow-up periods.37 It should be consid-
ered that the purpose of follow-up is to assess the stability
of the outcomes over time.50 Therefore, researchers
should consider a follow-up period for evaluating the long-
term effectiveness of RehaCom therapy. In other words,
although studies with a follow-up period have shown a
positive effect for RehaCom intervention in terms of
improving the patients’ outcomes, the majority of the
studies did not use a follow-up period to evaluate the stabil-
ity of the effects of the RehaCom. Therefore, it seems that a
follow-up period and preferably a long-term follow-up
should be considered in future studies to better evaluate
the effectiveness of the RehaCom in the long time.

Our findings showed that only six studies12,14,19,21,25,34

used conventional therapies in addition to RehaCom for
the intervention. These papers showed the positive impact
of combination/hybrid therapies during the intervention
without any adverse effects. Our results were in agreement
with study,51 showing the positive effects of hybrid com-
prehensive telerehabilitation plus usual care on overall
QoL, physical domain (PD) of QoL, and three specific
areas of QoL: physical functioning, role functioning
related to physical state (RF), and body pain for heart
failure patients. Since the combination therapies provide a
potential solution to respond to the heterogeneity of therap-
ies by taking advantage of distinct mechanisms of multiple
therapeutic/modality actions, they also optimize the thera-
peutic effects and facilitate long-term management.52,53

Therefore, using of this type of therapy is recommended
in future clinical trial studies.

Except for a study,34 all studies had used RehaCom indi-
vidual training. Because of the difference in patients’
response to treatment, individual therapy choices would
increase the effectiveness of therapy to the extent that
patients would be allocated to the treatments that are
more suitable for them.54 Therefore, when patients are het-
erogeneous or do not have the same conditions, individual
therapy is preferable to group therapy.

Our review showed that despite the advantagesofRehaCom
for patients with CI, there were some challenges such as low
ecological validity of the diagnosticmethods, lack of follow-up
or short follow-up period, no blinding for patient or assessor,
small sample size, heterogeneity in cognitive domains,
absence of a control group, heterogeneity in type, frequency,
and duration of intervention, the non-multi-centric design,
diversity of patients, inappropriate random assignment
methods, and short time of cognitive training. In this respect,
Ebrahimi et al.48 identified a number of challenging issues,
such as communication (internet); legality; security; privacy;
insurance; technology literacy; cultural, linguistic, psycho-
logical issues; and data reliability. Also, Amatya et al.55 have
mentioned challenges for patients such as varying levels of dis-
ability and the need for an individualized treatment, the

ignorance of the perspectives of users in rehabilitation projects,
and inaccurate outcome measures. Therefore, it is necessary to
achieve a balance between care and technology with regard to
device type, cost, disease, culture and income of patients, gov-
ernment policies, reimbursement, and the investment strategies
of healthcare organizations.

For example, it is recommended to use simple, low-cost,
accessible, and compatible technologies in developing
countries where people have middle and low incomes.
Paying attention to this issue will encourage patients to
use technology to receive healthcare services. Therefore, a
balance is created between the use of technology and
care, and patients can receive necessary care that does not
require an in-person visit through easy and accessible tech-
nologies. The use of technology prevents overcrowding in
care centers and saves time, money, and healthcare
resources, and patients’ privacy is guaranteed. Also,
technological literacy is an important factor in choosing
the type of technology, especially for developing countries
and disadvantaged communities. It is recommended to use
easy and user-friendly technology in deprived areas where
people are less technologically literate. Culture plays an
important role in the acceptance and use of technology.
The view of people of each country is different toward
the acceptance of technology. For example, in developing
countries, people prefer face-to-face therapy to virtual
therapy. Therefore, it is better to use technology when a
physical examination is not necessary (e.g., sending tests
and radiology pictures). This causes patients to trust tech-
nology more to continue the treatment.

One of the main limitations of this study was the lack of
access to the abstract and full text of many articles. Although
the mentioned databases were searched, we could not access
all the databases. Additionally, we searched in English, so
we might have missed relevant articles in other languages.
Therefore, we may not have included some articles.

Conclusions
This review confirmed the effectiveness of computerized
cognitive therapy (RehaCom) to improve clinical outcomes
in patients with CI. Given the increasing prevalence of cog-
nitive disorders, imbalance between patient demand and
supply of rehabilitation services, inadequate clinical
resources, rising costs of care, poor economic status, the
high volume of patients, and the therapist’s workload, the
use of innovations such as RehaCom seems more important
than the past. Therefore, more RCTs are needed to make a
definitive statement about the effectiveness of RehaCom
compared to other cognitive therapies and to discuss the
limitations, unknown biases, and potential complications
of this technology. One of the current study’s goals was
to investigate the safety and cost-effectiveness of
RehaCom. Our findings showed that there was no study
in this field. Therefore, it is recommended that future
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studies could focus on the safety and cost-effectiveness of
this software in addition to clinical outcomes.
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51. Piotrowicz E, Mierzyńska A, Banach M, et al. Quality of life
in heart failure patients undergoing hybrid comprehensive tel-
erehabilitation versus usual care – results of the telerehabilita-
tion in heart failure patients (TELEREH-HF) randomized
clinical trial. Arch Med Sci 2020; 17: 1599–1612.

52. He C, Lu J and Lin W. Hybrid nanoparticles for combination
therapy of cancer. J Control Release 2015; 219: 224–236.

53. Yang Z, Jia X, Li J, et al. Efficacy and safety of hybrid com-
prehensive telerehabilitation (HCTR) for cardiac rehabilita-
tion in patients with cardiovascular disease: a systematic
review and meta-analysis of randomized controlled trials.
Occup Ther Int 2023; 2023: 1–11.

54. Karyotaki E, Efthimiou O, Miguel C, et al. Internet-based
cognitive behavioral therapy for depression. JAMA
Psychiatry 2021; 78: 61.

55. Amatya B, Galea MP, Kesselring J, et al. Effectiveness of tel-
erehabilitation interventions in persons with multiple scler-
osis: a systematic review. Mult Scler Relat Disord 2015; 4:
358–369.

10 DIGITAL HEALTH

https://doi.org/10.31838/ijpr/2020.SP2.123

	 Introduction
	 Methods
	 Databases and searching strategies
	 Inclusion criteria
	 Exclusion criteria
	 Screening and studies selection of the studies
	 Quality assessment
	 Data extraction and synthesis

	 Results
	 The characteristics of RehaCom interventions characteristics
	 The effectiveness of RehaCom interventions
	 Clinical effectiveness
	 Multiple sclerosis
	 Schizophrenia
	 Stroke
	 Parkinson
	 Mild CI
	 Acquired brain damage

	 Process evaluation (satisfaction/acceptance of the RehaCom)
	 Safety
	 Cost-effectiveness
	 Caregiver-related issues


	 Discussion
	 Conclusions
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


