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Abstract
Context: Schizophrenia is one of the most severe mental disorders that affect all aspects of a patient’s lives. Telemedicine can be
helpful for this population.
Objectives: This study aimed to review the studies for investigating the applications and outcomes of telemedicine in providing
healthcare services for patients with schizophrenia.
Evidence Acquisition: We searched PubMed and Scopus databases to find relevant studies in July 2020. The combination of two
“Schizophrenia” AND “Telemedicine” keywords were used to search databases. Original observational and interventional studies,
which have used a telemedicine service in schizophrenia disease, were included in this review.
Results: Of 309 gathered studies, 26 studies were entered into this research. The synchronous modality (58%) and videoconference
communication (38.5%) were used in most studies. Most studies (84.5%) have shown that telemedicine was a beneficial method.
More than half of the studies (58%) had therapeutic goals. The rest of the studies were for diagnostic (19%), educational (11.5%), and
both therapeutic and educational (11.5%) purposes. Only one study (4%) showed that telemedicine was not cost-effective. In nine
studies (34.5%), users were satisfied with the use of telemedicine services.
Conclusions: Telemedicine is a useful method for the management of patients with schizophrenia, especially to improve treatment
adherence and prevent relapse. It would be better to pay more attention to the educational issues because of the positive impact on
adherence to treatment and prevent relapse.
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1. Context
Schizophrenia is a chronic mental disease that affects
over 20 million people worldwide (1). It is usually diagnosed at young age, between the second or third decade
of a patient’s life, and occurs more rapidly in men than in
women (2). Schizophrenia is recognized as one of the 15
leading causes of disability at an early age (2). This disease
imposes huge indirect costs on the patient, family, and society by disrupting the individual’s social functioning and
reducing productivity, which is far more than its direct
costs (3). Given that schizophrenia has a chronic and progressive course, treatment should be started as soon as possible. Late treatment can lead to many complications such
as acute illness, isolation, aggression, suicidal ideation, attempt to harm others, alcohol and drug abuse, social dysfunction as employment and education, and ultimately in-

creased direct and indirect treatment costs (4). However,
some problems, such as limited access to psychiatric services and fear of the stigma of the disease, are factors that
delay treatment (5).
In the new era, with telecommunication technology,
receiving psychiatric services is no longer limited to faceto-face visits with specialists. In this regard, some studies have shown that telepsychiatry, as a subspecialty of
telemedicine, increases the feeling of comfort and has improved the patient’s clinical condition (6). In a Spaniel
study, telepsychiatry was able to control the number of
relapses and reduce hospitalization rates and visits (7).
Modai et al., showed that the use of telepsychiatry increased treatment adherence in patients. Moreover, the
satisfaction of both patients and therapists was at a high
level (8). Also, during COVID pandemic, due to the restrictions on access to specialized medical services as well as the
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psychological burden of the disease, the need for telepsychiatry increased more than ever (9). Although such studies demonstrate the value of telemedicine in the management of patients with schizophrenia, it is necessary to conduct comprehensive research that considers the results of
various studies to be able to judge based on more evidence.
In this regard, a study reviewed the types of telepsychiatric interventions for patients with schizophrenia in 2010.
In this study, the interventions were classified into three
groups based on communication methods: telephonebased, internet-based, and video-based. The results of
this study showed the effectiveness of telepsychiatry in all
three methods (10). Despite this study, considering the advancement of telemedicine science since that time to date,
there is a need to conduct a new review study.

2. Objectives
In this study, we aimed to have a comprehensive review
of the studies to find out in which areas telepsychiatry has
been used more or less for schizophrenic patients, and in
which areas it has been able to succeed so that investors
and health policymakers can focus on it. In fact, we aimed
to answer the following questions:
In which countries the telemedicine projects were
done?
What telemedicine modalities were used in the studies?
What telecommunication methods were used in the
studies?
What were the objectives of implementing
telemedicine-schizophrenia in the studies?
Who were participated in the use of telemedicine?
What were the outcomes of telemedicine services (clinical, cost-effectiveness, and satisfaction)?
The results of this systematic review will provide a comprehensive view for health services and decision-makers to
know about telemedicine capabilities to support patients
with schizophrenia, and also helpful to the better move toward establishing a telemedicine system for the management of schizophrenia disease.

3.2. Inclusion Criteria
Studies were included in the review if they had the
following criteria: studies which have been written in
English language; original (observational and interventional) studies, which have reported a telemedicine interventional study focused on schizophrenia disease; studies
in which there was an interactive communication between
two participants.
3.3. Exclusion Criteria
Studies with the following criteria were excluded from
this review: without abstract, letter, commentary, editorial, review studies, book chapters, conference papers,
studies without full-text, not compliance with goals (studies that did not focus only on patients with schizophrenia and the results were not reported in schizophrenia, descriptive studies that did not report implementation results, and studies without two-way communication such
as self-report and self-management)
3.4. Selection Strategy
One of the authors (S.H) performed the literature
search and entered the retrieved studies into EndNote
X8 bibliographic software, and removed duplicate studies. Two other authors (S.K and E.SH) reviewed the title
and abstract of the studies independently. Eventually, after reading full-text, final papers were re-checked precisely
according to the study inclusion and exclusion criteria.
Disagreements at any stage of study were solved by the
telemedicine expert’s opinion (K.B).
3.5. Data Extraction
Data were extracted from final studies by two evaluators independently and entered into a checklist containing author, country, telemedicine modality, telecommunication method, objective of the study, participants, clinical
outcome, cost-effectiveness, and satisfaction criteria.

4. Results
3. Evidence Acquisition
3.1. Search Strategy
We searched PubMed and Scopus databases in July
2020 to access the literature without time limitations. The
combination of two “Schizophrenia” AND “Telemedicine”
keywords were used to search all fields of the PubMed and
the “title and abstract” field of the Scopus.
2

PubMed and Scopus database search was resulted in retrieving 309 studies. After removing 107 duplicate studies,
202 studies screened using titles and abstracts. In the next
step, 67 studies were selected for further review based on
full-text (Figure 1).
Finally, 26 studies were included in this review study
and data were extracted from them (Table 1).
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Table 1. Characteristics of the Included Studies
Author

Country

Telemedicine
Modality

Telecommunication
Method

Objective and Category

Chae et al.
(11)

Korea

Synchronous

Video
conference

To investigate reliability and acceptability of
low bandwidth (D)

Yoshino et
al. (12)

Japan

Synchronous

Video
conference

Modai et
al. (8)

Israel

Synchronous

Shen et al.
(13)

USA

Spaniel et
al. (7)
Rotondi et
al. (14)

Outcome

Participants
Clinical

Cost Effectiveness

Satisfaction

√

√

-

-

√

√

Physician, nurse,
patient

Reliability of services delivery were high

To investigate reliability using the narrow and
broad bandwidth (D)

Patients, psychiatrists

Reliability of psychiatric interview is
insufficient using narrow bandwidth but
broad bandwidth may permit reliable
diagnostic

Video
conference

To compare hospitalization costs, treatment
adherence, patient and physician satisfaction,
and treatment safety (T)

Patients, physician

Treatment was safe and effective; Adherence
was high

Synchronous

Video
conference

To Improve efficiency and evaluating a new
antipsychotic medication (T)

Patient, remote
centralized raters

Efficiency of treatment was high

-

-

Czech
Republic

Asynchronous

SMS, E-mail

To prevention of relapse and readmission (T)

Professional, patient,
family members

Significantly fewer hospitalizations; Control
the number of relapses

-

-

USA

Synchronous

Website
forum (discussions)

To evaluation of patient knowledge and
symptoms (E & T)

Therapist, patient,
their support persons

Significant improvement in knowledge and
positive symptoms

-

Haley et
al. (15)

Ireland

Synchronous

Video
conference

Efficacy of telepsychiatry in delivering a career
education program (E)

Family members,
therapists

Significantly improved knowledge and as
effective as education course delivered in F2F

-

-

FrancoMartin
(16)

Spain

Synchronous

Video
conference

To evaluate the reliability (D)

Patients, evaluator

Internet neuropsychological evaluation is
possible and reliable

-

-

Veterans, nurse
practitioner

Substantial reductions in hospitalization rates
and ER visit rates

-

Godleski
et al. (17)

USA

Spaniel et
al. (18)

Czech
Republic

Ozkan et
al. (19)

Hybrid

√

√

Message
and call

To assess the feasibility and hospital
utilization and ER visits (T)

Asynchronous

SMS and
E-mail

Prevention of relapse and hospitalization (T)

Patients, family
members, psychiatrist

Significantly reduced the risk of
hospitalization due to relapse, and decreased
the number of inpatient days

Turkey

Synchronous

Call

Effect of psychoeducation and telepychiatriy
follow-up (E)

Caregivers, researcher

Decreased in family burden and depressive
symptoms

-

-

Temmingh
et al. (20)

South
Africa

Synchronous

Call

Lifestyle coaching aimed at weight reduction
and wellness improvement (T)

Telecoach Team
(training by a
psychiatrist), patients

Significant weight reductions and
improvements in general health

-

-

Balasinorwala
et al. (21)

India

Asynchronous

E-mail

To assess the feasibility of telepychiatriy and
referral pattern (D)

Primary care
physicians,
psychiatrist

It is a reliable method and the most common
problems for referrals were schizophrenia

-

-

Hargreaves
et al. (22)

Ireland

Synchronous

Online web
training
program
(auditory
and visual)
+ call

To examine the effects of cognitive
remediation (CR); training on
neuropsychological performance (E)

Improved cognitive performance and
cognitive remediation therapy

-

-

Narasimhan
et al. (23)

Columbia

Synchronous

Video
conference

To examine rates of outpatient; follow-up and
inpatient service use and cost (T)

Seghers et
al. (24)

Singapore

Synchronous

Video
conference

Effectiveness of tele dermatology for
psychiatric patients (D)

Dermatologist, patient

As effective as a F2F and high level of
agreement

Spaniel et
al. (25)

Czech
Republic

Asynchronous

SMS, E-mail

To reduce the number of hospitalizations (T)

Patients, family
members, psychiatrist,
investigator

Kasckow
et al. (26)

USA

Hybrid

Text, call

Feasibility of the monitoring for suicidal
behavior (E & T)

Flaherty
et al. (27)

USA

Hybrid

Call, text

To examine rates of hospitalization and ER
visits (T)

Krzystanek
et al. (28)

Poland

Synchronous

Video conferences

Kim et al.
(29)

Korea

Synchronous

Niendam
et al. (30)

USA

Asynchronous

Schlosser
(31)

USA

Spaniel et
al. (32)

Czech
Republic

Asynchronous

E-mail, SMS

To investigate the dynamics of prodromal
symptoms (T)

Krzystanek
et al. (33)

Poland

Synchronous

Video call

To assess clinical condition, rates of
hospitalization, and visits to an outpatient
clinic (E & T)

Schulze et
al. (34)

Germany

Call,
message

To improve adherence to medication (T)

Hybrid

Psychiatrist, patient

Better outpatient follow-up; lower
hospitalization rates; a shorter length of stay;
reduced inpatient service use

√

-

-

√

√

No statistically significant differences were
found in patient survival; There were no
differences in the number of inpatient days

-

-

Clinical Staff, Veterans

Decreasing suicidal thoughts; Improving
medication adherence, and symptom
reduction for anxiety and depression

-

-

Nurse, Veterans

Decreased number and length of
hospitalization did not differ on ER visits

-

-

√

Improve compliance (T)

Psychiatrists, patients

The treatment compliance was low and did
not improve

-

Online
chat, call

cognitive-behavioral case management (T)

Case manager, patients

Useful for case management and promoting
communication between case managers and
clients

-

Text

feasibility of examining mood, symptoms,
medication adherence (T)

Patient, clinician

Increased motivation for signs of
relapse/symptom management, treatment
engagement, and medication adherence.

-

Improving motivational impairment (T)

Patients together,
clinician

was a feasible, acceptable, and efficacious
intervention

-

Patient, member of
family, psychiatrist

Was an effective early intervention for relapse
prevention

-

-

Investigator, physician,
patient

A significant reduction of symptoms did not
influence the rate of hospitalization and visits

-

-

Better medication adherence after hospital
discharge

-

-

Call,
messages

Hybrid

Patient, therapist

√

Patient, nurse

√

√

√

Abbreviations: D, diagnosis; T, treatment; E, education.
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Records identified through database
screening (n = 309):
PubMed (n = 142), Scopus (n = 167)
Duplicate studies removed
(n = 107)
Studies selected for title and
abstact review (n = 202)

Studies excluded due to:
• Book chapter (n = 2)
• Conference (n = 2)
• Not English (n = 4)
• Review (n = 31)
• Letter, commentary, editorial
(n = 24)
• Not relevant (n = 71)
• No abstract (n = 1)
Studies selected for full text review
(n = 67)

Studies excluded due to:
• No full-text available
(n = 1)
• No compliance with the
goals (n = 40)

Studies included for analysis
(n = 26)

Figure 1. The flow diagram to select studies

4.1. Country
Seven studies were conducted in the United States
(27%), four studies in the Czech Republic (15.5%). Each of Ireland, Korea, and Poland countries did two studies (n = 6,
23%). The rest of the studies were performed in other countries (n = 9, 34.5%).
4.2. Telemedicine Modality
The synchronous modality was used in most studies (n
= 15, 58%). The asynchronous method was used in six studies (23%), and the hybrid was used in five studies (19%).
4.3. Telecommunication Method
Videoconference communication is the most used approach in studies (n = 10, 38.5%). After it, telecommunication was performed mostly with text such as SMS, E-mail,
and message (n = 7, 27%), call (n = 2, 7.5%), and both call
4

and text (n = 4, 15.5%). The remaining studies used different telecommunication approaches (n = 3, 11.5%).
4.4. Objective
Telemedicine services were used for three main purposes (diagnosis, treatment, and education) in the studies. In fifteen studies (58%), telemedicine services were
used for the objectives of the treatment of patients with
schizophrenia. The objectives of the treatment could include medication adherence and preventive treatments
such as prevent relapse of schizophrenia and reduce
readmission, and hospitalization rates. In five studies
(19%), telemedicine was used to prove the reliability of
these types of services for diagnosis. Three studies (11.5%)
used telemedicine to offer educational information for
patients and their caregivers. In three remain studies
(11.5%), both treatment and educational objectives were addressed. Among the reviewed studies, two (7.5%) studies
Iran J Psychiatry Behav Sci. 2022; 16(1):e117160.
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provided non-psychiatric services such as lifestyle and dermatology services for patients with schizophrenia using
telemedicine.
4.5. Participants
In more than half of the studies (n = 16, 62%), the
telemedicine services were provided between patients and
healthcare providers. In five studies (19%), these services
were provided between patients and caregivers (families,
support members) with healthcare providers. In the remaining studies, communications were done between
caregivers or families and healthcare providers (n = 2, 7.5%),
between patients and raters or evaluators (n = 2, 7.5%), and
between healthcare providers (n = 1, 4%).
4.6. Outcomes
There were clinical, cost-effectiveness, and satisfaction
outcomes in the studies:
4.6.1. Clinical
Twenty-two studies (84.5%) showed that telemedicine
is a useful method to provide healthcare services for
patients with schizophrenia. The result of one study
(4%) showed that although the symptoms of patients
with schizophrenia were significantly reduced after using telemedicine services, these services could not reduce the number of hospitalization and visits (33). The
other study (4%) showed that telemedicine services could
reduce hospitalization rate, but it could not decrease
emergency room visits (27). Two studies (7.5%) showed
that telemedicine was not effective to increase patients’
survival, reduce inpatient days, and improve treatment
compliance (25, 28). Five studies (19%) showed that
telemedicine was a reliable method.
4.6.2. Cost-effectiveness
Only five studies (19%) addressed the cost of
telemedicine services used and one study (4%) showed
this service could not reduce the costs of the healthcare
system (8).
4.6.3. Satisfaction
Nine studies (34.5%) addressed the satisfaction of those
who participated in telemedicine services and showed that
all participants were satisfied. For satisfaction criteria, we
considered all articles which had reported satisfaction, acceptance of patient and clinician, engagement of patients,
ease of use, convenience of the participant, and like that as
an effective factor in satisfaction.
Iran J Psychiatry Behav Sci. 2022; 16(1):e117160.

5. Discussion
The aim of this study was to review the articles
for investigating the applications and outcomes of
telemedicine in providing healthcare services for patients with schizophrenia. The results showed that
telemedicine could be an effective method for managing
patients with schizophrenia. Two studies showed that
telemedicine could be effective in some processes of
schizophrenia management. For example, in Krzystanek’s
study, symptoms of patients with schizophrenia were
significantly reduced (33). Moreover, in Flaherty’s study,
telemedicine could decrease hospitalization rates (27). The
reason for these positive impacts of telemedicine could
be due to proper use of telecommunication technology
and comprehensive needs assessment before implementing telemedicine service. Readiness assessment, needs
assessment, feasibility evaluation before implementing
any telemedicine service could result in positive impact
on the management of disease. However, two studies
showed that telemedicine services were not efficient in
increasing patients’ survival, reducing inpatient days, and
improving treatment adherence (25, 28). These studies
mentioned some reasons for these negative results, such
as the low level of patients and psychiatrists’ cooperation
in the intervention and the conditions of patients participating in the study. On the one hand, the number of
these studies with a negative result is small, and on the
other hand, this result is influenced by the study conditions. Therefore, we can conclude that telemedicine can
be a beneficial method for providing remote healthcare
services to manage schizophrenia.
Telemedicine was used mostly for the treatment purposes. These objectives were mainly included preventing relapse of schizophrenia symptoms and improving treatment adherence of patients with schizophrenia.
Schizophrenia is a chronic and serious mental disorder.
Accompanying schizophrenia with other diseases, stressful conditions, alcohol use, and irregular use of prescribed
medications can increase these symptoms (35). Antipsychotic medications and psychosocial supports are used for
the treatment of patients with schizophrenia (1). The patient’s adherence to prescribed medications is the critical issue in the management process of schizophrenia to
reduce the symptoms and avoid the relapse significantly
(36). Relapse may increase the risk of readmission and hospitalization that imposes a cost to healthcare systems and
patients’ families. Therefore, relapse prevention is a primary aim for the successful treatment of schizophrenia.
The importance of adherence to the treatment and prevention of relapse in schizophrenia caused telemedicine
has been used more for these purposes. The results of our
5
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study showed that telemedicine could help effectively to
reach these purposes. Despite the benefits of telemedicine
to help patients with schizophrenia, there are challenges
in using this technology effectively. These challenges included the existence of technological delusions or technophobia in patients, the absence of visual body language
that may affect the proper diagnosis, and impossibility of
monitoring the correct administration of psychotic drugs
based on weight and body mass index (37).
Some patients with schizophrenia with mild symptoms can live without support; however, other patients
with severe symptoms need assistance. A study showed
that caregivers who have not received education about
schizophrenia experience higher stigma (38). Therefore,
education of patients and their caregivers is essential to
increase their knowledge about this disease and proper
encounter with it. Furthermore, adequate education may
lead to increase patients’ adherence to treatment, prevent
schizophrenia symptoms relapse and then decrease hospitalization rate. Although studies showed telemedicine
is a useful method for providing educational services in
schizophrenia (15, 31), few studies used telemedicine for
this purpose.
The synchronous telemedicine modality was used
mostly to provide healthcare services for patients with
schizophrenia. In more than one-third of the studies,
telecommunication was established through videoconferencing. On the one hand, the issue of stigma and the unwillingness to be present in the community in mental illness causes many patients do not have access to the necessary health care services. On the other hand, in the management and treatment of mental illness, face-to-face communication is important between the physician and the
patient. Therefore, telemedicine services can be beneficial
in these types of diseases (39). As the results showed, synchronous methods, especially videoconferencing, due to
their ability to communicate face to face, provide a sense
of face-to-face visits for the patient and therapist and are
mostly used in this field. A study that reviewed articles
up to 2010 showed that telephone, internet, and videoconferencing methods were used almost equally in managing
patients with schizophrenia (10). This difference between
the results of two studies showed that in the last ten years,
with progress in information and communication technologies, the traditional only audio-based methods have
been replaced by audio-video-based methods to communicate between physicians and patients with schizophrenia. However, the other study showed that asynchronous
telemedicine modality could have a positive impact on decreasing costs and increasing access to psychiatric services
(40). Therefore, this modality in comparison with synchronous modality, can be used in regions that have not
6

perfect information technology infrastructure in providing telepsychiatric services (41).
A study has shown that most patients with schizophrenia live in low- and middle-income countries. In these
countries, the medical services provided to these patients
are also minimal. The disease burden of schizophrenia
in lower- and upper-middle-income countries is higher
than in high-income countries (42). Telemedicine services may provide access to the necessary medical services for this group of patients and help them improve
their life situations (31, 33). However, our study showed
that most of the studies on telemedicine services were
conducted in developed countries. One reason is that
developed countries such as the United States are pioneers in the use of telemedicine services and have even
enacted laws in this area (43). Considering the positive
effects that telemedicine has shown in the management
of schizophrenia, it is suggested that developing countries use this technology more to improve the condition of
these patients.
Few studies have discussed the cost-effectiveness and
user satisfaction of telemedicine services used. Except one
study (8), others showed that telemedicine services used
in schizophrenia were cost-effective. All nine studies that
considered user satisfaction showed that all users were satisfied. However, only four of these nine studies used an appropriate tool, such as a questionnaire for evaluating satisfaction (8, 17, 30, 31). The rest of the studies only mentioned
the effective factors in user satisfaction as acceptance, engagement, convenience, and ease of use. Since the number of studies that evaluated the cost and satisfaction outcomes is low, further researches are needed to reach more
accurate and reliable results.
Although this is a comprehensive review study on
telemedicine applications in schizophrenia, it also has
few limitations. We used only two PubMed and Scopus
databases to access relevant resources. Furthermore, we
restricted our search to the “title and abstract” field in the
Scopus database. Also, we used limited keywords and we
included only original articles. Therefore, some articles
may have been missed in our study. We did not use the
PRISMA checklist for conducting this review. Moreover, we
did not perform pooled-analysis to reach more accurate results.
In conclusion, considering an estimate of one percent prevalence of schizophrenia and normal population,
it seems there is a high need psychiatrists and hospital
beds for the management of patients with schizophrenia.
Stigma is another issue that makes it difficult for family of
patients with schizophrenia to take their patient to clinics
and hospitals to be visited by psychiatrists. All of the abovementioned challenges emphasize that implementing and
Iran J Psychiatry Behav Sci. 2022; 16(1):e117160.
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tele-consulting systems for visit of schizophrenia patients
would reduce need to face-to-face visits and would reduce
the need for hospitalization of patients. Telemedicine can
be used as an effective method to replace face-to-face visits
when patients with schizophrenia have stigma to appear
in community, also have limited access to mental healthcare during COVID-19 pandemic. It is an efficient method
for the management of patients with schizophrenia, especially to improve adherence to treatment and prevent relapse. It should be noted that the privacy and security of
telemedicine systems are significant concerns that impact
the effective use of telemedicine. Healthcare providers
and policymakers should consider telemedicine to provide healthcare services and establish comprehensive regulations to ensure patients’ privacy. However, it would be
better to pay more attention to use telemedicine for the
patients and their caregivers’ education to increase their
knowledge about schizophrenia in future studies.
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