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Abstract 

Background:  Cognitive remediation (CR) therapy provides an effective way to improve cognitive impairments in 
schizophrenia. With the advent of telehealth services, especially during COVID 19 pandemic, a suitable alternative can 
be found in computer and cell phone-based mental health interventions. Previous studies have proven that remote 
mental health interventions have by and large been successful. Remote psychotherapy/CR services can now be 
accessed through smartphone apps, iPads, laptops and wearable devices. This has the advantage of reaching a wider 
population in resource-limited settings. The lack of access to technology, difficulty in using these online interventions 
and lack of privacy provide impediments to the delivery of care through these online platforms. Further, as some pre-
vious studies have shown, there may be a high rate of dropout in people using remote mental health resources. We 
aim to look at the factors, which influence the accessibility of remote mental health interventions in schizophrenia. 
Additionally, we test the feasibility of these interventions and look at how they compare and the potential they hold 
for implementation in future clinical settings.

Results:  We found remote cognitive remediation to be both accessible and feasible. Concerning features, however, 
are the high attrition rates and the concentration of the studies in Western populations.

Conclusions:  Remote interventions are a viable alternative to in-person psychotherapy when in-person resources 
may not always be present. They are efficacious in improving health outcomes among patients with schizophre-
nia. Further research into the widespread implementation of remote CR will be beneficial in informing clinical 
decision-making.
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Introduction
Schizophrenia is a severe mental illness that is character-
ized by delusions and hallucinations, negative symptoms 
and cognitive deficits that cause lasting disability and 
impairment. It has been noted that about 75% of patients 
with schizophrenia have some form of neurocognitive 
deficits [1]. Cognitive remediation (CR) has been suc-
cessful in reducing these deficits and help patients affect 

functionality in their daily lives [2]. During public health 
crises like the COVID-19 pandemic, light has been shed 
on the impediments of seeking therapy, such as the high 
cost of therapy and long distance of travel [3].

Cognitive remediation efforts have shown improve-
ments in cognition, symptom control and psychosocial 
functioning [2]. The overall effects of cognitive reme-
diation in improving cognition are present across all 
six of the domains with variable levels of success [4–9]. 
Evidence supports the integration of cognitive training 
alongside psychosocial and vocation rehabilitation pro-
grams [4, 6]. Cognitive training has further been sup-
ported by neurobiological studies, which have shown an 
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increase in grey matter preservation in patients receiving 
CR [10].

Remote mental health interventions provide an effec-
tive way of offering help to patients [11]. Cognitive 
behavior therapy can be delivered through or enhanced 
by remote applications in multiple ways such as tele-
psychiatry [12], smartphone applications [13], wearable 
devices [14], texting [13], web-based platforms [15] and 
virtual reality [16]. E-mental health interventions can 
facilitate expanded health care reach, improved clinical 
decision-making and sustained clinical contact during 
emergencies [17].

Guidelines for the use of internet interventions in psy-
chosis [18, 19] recommend that remote interventions 
be developed in accordance with stakeholder input and 
online-based interventions augment rather than replace 
existing models of care. In addition, it recommends that 
technology be integrated with evidence based therapy 
and professional support to promote acceptance and 
effectiveness.

However, remote interventions especially psycho-
therapy and remediation are still under researched. It 
is unclear if it is accessible and feasible in patients with 
schizophrenia. This review aims to assess the existing lit-
erature specifically looking at feasibility, accessibility and 
challenges in remote psychotherapy and remote cogni-
tive remediation in patients with schizophrenia.

Accessibility of remote cognitive remediation
Differences in age, gender and level of education have not 
been found to affect the efficacy of traditional cognitive 
remediation therapy (CRT) [9]. However, when it comes 
to remote interventions in this regard, there have been 
differences. The accessibility reduces across an older age, 
women and non-Caucasian racial groups [20, 21]. This is 
concerning since minority and vulnerable groups espe-
cially lack the critical interventions needed. There is a 
need to address the mental health issues that are preva-
lent among vulnerable groups and improve access to 
remote interventions [22].

Medalia and colleagues [23] noted the lack of access to 
technology as a key barrier in the access to remote CR. 
In a study done to assess the use of telehealth services, 
it was found that the uninsured (compared with private 
insurance: OR = 0.4, 95% CI 0.2–0.8), and those with lim-
ited broadband coverage in the community (OR = 0.5, 
95% CI 0.3–0.8) used remote health interventions to a 
lesser degree [24]. Having greater outreach efforts and 
educating patients on tasks such as installing telehealth 
applications and the usage of these avenues is required to 
improve the usage of such systems [25].

Baseline cognition has been found to have a positive 
association with the usage of CR [9]. However, there 

is little research on remote interventions and whether 
accessibility, continuation or discontinuation of therapy 
is dependent on the baseline cognition of patients. How-
ever, it can be hypothesized that those with better perfor-
mance at a baseline level are more likely to continue the 
use of CRT even on a remote basis, as engagement with 
CRT would be better [26].

A novel way found to address the issue of accessibility 
in the delivery of CRT was by loaning out iPads in a study 
conducted by Biagianti and colleagues [27]. Though the 
study was limited in being non-randomized, it provided 
a unique method of providing CRT to resource-limited 
settings.

Similarly, Donohoe and colleagues [28] found success 
in improving neuro-cognition by providing laptops and 
internet dongles to participants in their study. Addition-
ally, prior training in the use of computers and software 
being used in the study was provided.

By providing prior guidance in the use of these remote 
technologies and implementing proper training in 
the use of the concerned software, dropout rates may 
decrease and improve accessibility. Additionally, having 
avenues to provide either the option of a tablet or a lap-
top for the duration of CRT may enable the usage of CRT 
as a viable form of improving neurocognitive function-
ality in resource-limited settings and among vulnerable 
populations.

Available research
Table 1 summarizes the current available research in cog-
nitive remediation therapies.

Internet and mobile interventions have satisfactory and 
attainable results in patients diagnosed with schizophre-
nia and are likely to improve the functional and clinical 
outcomes [29, 30].

According to the available resources, Granholm [31] 
and colleagues used mobile devices to administer cog-
nitive behavior therapy (CBT) in a therapeutic context. 
55 patients received 840 text messages over a period of 
12  weeks targeting medication adherence, socialization 
and auditory hallucinations.

Text messaging intervention incorporates principles of 
CBT with four types of message sent for each outcome of 
interest: outcome and cognitive assessment, pre-elicited 
thought challenging messages, personalized behavioral 
coping strategies, significant improvement in auditory 
hallucinations and socialization. Medication adherence 
was improved for those living independently, effective in 
those with higher functioning. Those with lower func-
tioning and more negative symptoms were less likely to 
complete the intervention [31].

People with recent onset schizophrenia spectrum 
disorders took part in an RCT of 12  weeks duration to 
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determine efficacy of PRIME [32] (personalized real-time 
intervention for motivational enhancement), a mobile-
based digital health intervention to improve motivation 
and quality of life. Participants worked towards self-
identified goals with the support of a virtual community 
of age-matched patients with schizophrenia spectrum 
disorder as well as motivation. There was a significant 
improvement in depression, defeatist beliefs, self-efficacy. 
Motivation and negative symptoms were improved post-
trial and these improvements were maintained 3 months 
after the end of the trial.

The other form of digital therapy is SlowMo [33] app, 
which is a digital therapy to target fear of harm from 
others. It aims to adopt interventionist casual treatment 
approach; it mainly tackles fast thinking, which has a key 
role in development and maintenance of distressing para-
noia. Incorporating digital technology into psychological 
therapy helps in effective and accessible treatment.

CR given in hybrid approach as studied by Medalia and 
colleagues [23] have both feasibility and acceptability as 
it allows half the sessions to be conducted remotely as 
homework. Due to limited access to technology, partici-
pants had to come to clinic for guidance of the clinician 
to finish the homework.

Another study of single blind Randomized Controlled 
Trial (RCT) of CRT, which specifically targeted on work-
ing memory was a study conducted by Donohoe and col-
leagues [28]. Here individuals received only 30–60 min of 
support per week from the therapist showed significant 

benefits in memory performance compared with treat-
ment as usual. Prior to the commencement of the train-
ing program, computer access and training needs were 
evaluated.

Evidence further suggests that CRT can be easily deliv-
ered through mobile platforms. Four-week trial delivery 
of cognitive training through ipad versus treatment as 
usual to 20 patients diagnosed with first episode schizo-
phrenia had good improvement in working memory, 
better adherence and acceptability rate [34]. It is feasible 
and acceptable to engage patients diagnosed with schiz-
ophrenia in training of social cognition completely by 
remote ipad use [27]. Supplementary cognitive training 
along with social cognition exercise as compared to cog-
nitive training alone, there was no significant difference 
between ipad and desktop version of cognitive training in 
terms of the stimulus sets, stimulus progressions, adapt-
ing parameters of each exercise.

Computerized Interactive Remediation of Cognition-
Training for Schizophrenia (CIRCuiTS) [35] is a pilot 
study that implements CRT using computer software. 
It is developed to target neurocognitive, metacognitive 
deficits of people diagnosed with schizophrenia. Imple-
mented in Italian, patients were assessed at baseline and 
went on to receive forty CIRCuiTS therapy sessions, 
three times a week for an hour over a 3-month period. 
Post-treatment, participants were reassessed. It had high 
feasibility and good acceptability in terms of number of 
dropouts and patient’s schizophrenia. Patient improved 

Table 1  A summary of the studies done to assess remote cognitive remediation

CIRCuiTS Computerized Interactive Remediation of Cognition-Training for Schizophrenia, CR cognitive remediation, CRT​ cognitive remediation therapy, MATRICS 
Measurement and Treatment Research to Improve Cognition in Schizophrenia, MCCB MATRICS Consensus Cognitive Battery, PRIME Personalised Real Time 
Intervention for Motivational Enhancement, RCT​ randomized controlled trial, SWM Spatial Working Memory, WMS-III Wechsler Memory Scale-3rd edition

Authors (year) Type of study N/group criteria Intervention Outcome Feasibility

Schlosser et al. (2018) 
[32]

RCT, double blind PRIME (n = 22), Waitlist 
(n = 22)

PRIME Trust task [71–73] from 
baseline to post-trial

Retention rate = 74%

Donohoe et al. (2018) 
[28]

RCT, single blind CR group (n = 48), 
Control (n = 42)

Web-based CR training Episodic memory, 
WMS-III [74], SWM 
from the Cambridge 
Neurophysiological Test 
Automated Battery [75]

23 dropouts, 10 lost to 
follow-up in CR group, 
7 drop outs, 13 lost to 
follow-up in control

Fisher et al. (2015) [69] RCT, double blind Auditory training 
(n = 63), computer 
games (n = 58)

Auditory training, 
computer games

MATRICS [76], symp-
toms and functioning

19 withdrawals, AT 
group; 14 withdrawals, 
CG group

Biagianti et al. (2017) 
[27]

RCT, double blind, 
reanalysis of data

Desktop computers 
(n = 33), iPads (n = 41)

CRT​ MATRICS Attrition rate = 36%

Medalia et al. (2021) 
[23]

Mixed methods Hybrid condition 
(n = 28), all-clinic condi-
tion (n = 27)

Hybrid CR, CRT in clinic Qualitative assessment 38 completed subjects 
(clinic n = 18, hybrid 
n = 20)

Loewy et al. (2021) [70] Intent to treat analysis Auditory training 
(n = 80), Computer 
games (n = 65)

Auditory training, 
Computer games

MATRICS, Global Cogni-
tion

6-month follow-up 
completed: AT n = 40, 
CG n = 37

Palumbo et al. (2019) 
[35]

Pilot study n = 8 CIRCuiTS MCCB [76, 77] No dropouts
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in learning, speed of processing and working memory. 
Additionally, there was a reduction in disorganization.

Challenges
The research that has been conducted has predominantly 
stemmed from higher income countries. Considerations 
such as ability to translate the successes of the research 
into real-world settings are important. Some of the 
potential challenges are:

Patients’ cognitive deficits may cause a limitation in 
ability to purchase and set up equipment: although some 
studies have quoted the use of assistive technology in 
patients with schizophrenia [36, 37], the cognitive defi-
cits caused by the disease may provide an impediment in 
the likelihood of adoption of technology. In patients with 
significant deficits, accessibility and purchase power may 
be a limiting factor [38, 39], impeding the applicability of 
cognitive remediation in real-world settings.

Secondly, privacy of the individual may not be main-
tained in the remote access of cognitive training: pri-
vacy concerns are common with the increasing use of 
technology in healthcare [40]. While privacy laws are in 
place in certain countries to guide telehealth practices, 
many nations are still in the transition of digitization of 
healthcare data [41–44]. Legal instruments need to be 
developed prior to the widespread usage of remote inter-
ventions that will effectively protect data and prevent 
misuse.

Another consideration is that the cost of devices used 
for the remote access of cognitive training may be more 
than that of the cognitive training delivered in person 
[45]. Cost-effectiveness studies may guide future rec-
ommendations in this regard and help elucidate the dif-
ferences that may present during in-person therapy as 
opposed to remote CR. Another likely problem to be 
encountered is glitches in Internet connections. Internet 
connectivity favors urban populations disproportionately 
[46, 47]. CR has shown improvements with sustained 
therapy. While remote CR may be useful in improving 
accessibility to people living in rural areas, there are cer-
tainly practical limitations.

If training workforce is insufficient then the delivery 
of the remote access may not be standardized. With the 
recent pandemic, medical education has taken a turn 
towards the virtual space [48, 49]. Tele-health curriculum 
has been integrated as key parts of residency training and 
in nursing education [50–53]. However, much of these 
efforts are still in the phase of capacity building. Train-
ing an effective workforce to deliver CR remotely is still a 
challenge in the present scenario.

Online training may hamper the ability to have mean-
ingful face-to-face encounters with patients. Social isola-
tion, a central issue in schizophrenia [54], may rise in the 

absence of in-person interventions. A discomfort among 
both service users and providers with these treatment 
modalities may be anticipated. The transitions and adapta-
tion to remote administration as either the sole or primary 
encounter type may then prove to be difficult. Audio only 
delivery may pose challenges with some clients, as body 
language and mood shifts are difficult to assess [55–57]. 
Use of technological devices in smart phone could actually 
fuel delusions as they may think that someone is control-
ling by outside force.

Advantages

Internet interventions focused have improved clini-
cal engagement in patients with schizophrenia [58]. 
Text messages and smartphone apps have shown an 
improvement in health literacy among patients, better 
self-management and further, served to increase phar-
macological adherence [59–63]. Additionally, wide-
spread availability, internet connectivity, portability 
and ease of use of mobile-based interventions are both 
acceptable and feasible to be used for patients diag-
nosed with schizophrenia.
Mobile-based technologies are nowadays accessible 
to socially and economically disadvantaged people 
[64, 65]. This paves the way for better health equity 
and inclusivity [66]. The ability to access technology in 
developing parts of the world proves to be an impe-
tus to drive research efforts towards tele-psychiatry in 
the goal to improve access. In addition to improving 
health equity, remote interventions also serve to pro-
vide patients with more privacy. For instance, young 
adults would prefer to communicate using comput-
ers and cell phones rather than approach therapists in 
person [67]. Some of the stigma associated with seek-
ing mental health interventions is reduced in the face 
of more privacy using video-calling features that are 
available in app-based mental health services [68].
Remote therapy helps overcoming difficulties associ-
ated with social interaction in individuals diagnosed 
with schizophrenia. Along with that, the disinhibit-
ing effect of online communication and potential for 
such communication to overcome the fear of stigma 
by removing face-to-face interaction has been seen. So 
in therapy, this disinhibition can enhance therapeutic 
expression and self-reflection by helping patients to be 
more open about their illness.
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Feasibility of remote cognitive remediation 
therapy
The use of remote interventions in the delivery of CRT 
has been encouraging. While there are some barriers, 
the CRT apps and those provided by different modalities 
have shown a fair engagement.

Schlosser and colleagues [32] implemented CR inter-
ventions using the PRIME (Personalised Real Time Inter-
vention for Motivational Enhancement) app. This app 
provided participants with a peer community; cognitive 
behavior therapy (CBT) based coaching and promoted 
goal-directed behavior using social reinforcement. The 
app recorded a high degree of engagement with about 
5152 direct messages sent by participants to their coaches 
and with a login rate of over 4 days/week. The retention 
rate recorded in this study was 74% with it rising to 88% 
post-intervention.

Donohue and colleagues [28] utilized online CR train-
ing programs in their study. However, they noted a higher 
dropout rate compared to Schlosser et al., especially for 
their intervention group. The intervention group had a 
retention rate of only 31.25%. The dropout from the study 
was greatest in the first 1–2  weeks. This suggests that 
efforts need to be directed in the initial period of starting 
any remote therapy towards identifying factors that may 
lead to patients having difficulty in using these remote 
interventions.

Fisher and colleagues [69] have found considerable 
success in improving global cognition, verbal memory 
and problem solving using auditory training. This group 
had about 40 out of 63 patients complete the required 
20–40 h of auditory training imparted using laptops.

Biagianti and colleagues [27] conducted CRT loaning 
out tablets and compared this group with a group who 
were delivered CRT in a lab on desktop computers. The 
attrition rate was 36.6% with no significant difference 
between the two groups in attrition or adherence. This 
study found it feasible to impart CRT using tablets and 
had similar cognitive and functional outcomes between 
patients who were delivered to CRT in a laboratory and 
those who received it at home on iPads. This study, how-
ever, had a small sample size and was not randomized. 
Much of the users of iPad were younger in age range.

Medalia [23] compared clinician-led clinic CRT with 
hybrid CR in which patients were assigned “homework 
sheets” and asked to complete CRT on internet con-
nected tablets or computers. Retention rates were simi-
lar among the two groups (clinic = 72%, hybrid = 76.9%, 
p = 0.755; adjusted for COVID 19). The perceived benefit 
of this modality was positive among the subjects.

Loewy [70] found improvements in global cognition; 
problem solving and speed of processing in patients 
who underwent remotely completed intensive auditory 

training. Though attrition rates at 6  months follow-up 
approached 50%, they did find a considerable improve-
ment in overall cognition in patients who did complete 
the 20–40 h of auditory training.

The findings of the study conducted by Palumbo and 
colleagues [35] using the Computerized Interactive 
Remediation of Cognition-Training for Schizophre-
nia (CIRCuiTS) found no dropouts. Though there were 
uniform improvements in cognition among those who 
received the intervention, it was limited by a small sam-
ple size (n = 8) and likely may have attrition on scaling up.

Besides these studies, there are other trials that are 
ongoing assessing the accessibility and feasibility of 
remote CRT interventions. The SlowMo [33] is likely 
undergoing trials for an assessment of its efficacy, acces-
sibility and feasibility in a clinical setting for patients with 
paranoia.

Limitations and future directions
The present studies have shown preliminary benefits in 
improving cognitive functioning through remote inter-
ventions and can be feasible and accessible to schizo-
phrenia patients. However, the current available research 
in remote CR is limited by small sample sizes and high 
attrition rates. For widespread implementation of these 
modalities, more robust methodology needs to be 
adopted in controlled trial settings with a much greater 
sample size. Use of smartphone apps, for instance, may 
be helpful in conducting such studies with a greater 
retention of study participants and provide data in the 
true therapeutic benefits that remote therapies may be 
able to confer.

Another aspect that needs to be addressed is the demo-
graphics of the present study. These studies have taken 
place in developed nations. Rigorous studies in develop-
ing countries may be effective in providing a better pic-
ture of implementation in underserved and rural areas. 
Future research in this area may help in creating infra-
structure towards improving accessibility of remote CR 
in areas typically where it may be inaccessible.

Lastly, comparison studies may be useful in compar-
ing various modes of implementation of remote CR. For 
example, comparing in-person control arm with desktop, 
tablet and smartphone application may provide insight 
into technologies that may provide the patient with the 
greatest benefits. A hybrid model may also be used to 
compare efficacies and expand on our current under-
standing of the efficacy of these remote interventions.

Conclusions
While in-person therapy cannot be substituted, remote 
interventions using mobile phones, tablets and laptops 
provide a good alternative in resource-limited settings 
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and augment mental health service where in-person 
therapy is indeed available. A hybrid approach may be 
the best option in these times.

It is important to consider the necessity of these CR 
measures beyond treating the positive symptoms of 
schizophrenia to improve the functionality of patients. 
With CRT being delivered remotely, it provides the 
ability for mental health care providers to routinely 
check in on patients, assess progress in CR, and sup-
plement with “booster sessions” should the need arise 
in follow-up sessions. It might be more effective in 
younger patients, with lesser cognitive impairment and 
with a higher level of functioning as a way to supple-
ment rather than reverse the cognitive impairment.

Leveraging tele-psychiatry sessions in the context of 
schizophrenia can have profound improvements in the 
way disability in schizophrenia is present. The reha-
bilitation of schizophrenic patients socially and eco-
nomically is a challenge that has been facing the mental 
health community for a long time. Using remote CRT 
measures provides a bridge towards that goal of suc-
cessful rehabilitation and reintegration.
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