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Abstract

Aim There is both favorable and controversial evidence on the application of telemedicine in the emergency department
(ED), which has created uncertainty regarding the effectiveness of these systems. We performed a systematic review of the
literature on systematic reviews to provide an overview of the benefits and challenges to the application of telemedicine
systems for the ED.

Subject and methods PubMed, Web of Science, Scopus, Cochrane Library, and Google Scholar databases were explored
for systematic reviews of telemedicine applications for the ED. Each review was critically appraised by two authors for data
items to be extracted and evaluated. The most highly recommended technology, feasibility, benefits, and challenges to the
application of telemedicine systems were studied and reported.

Results We identified 18 studies of varying methodological quality and summarized their key findings. Form these 18 stud-
ies, 12 papers yielded a high risk of bias in their investigation. Nine papers concluded that real-time video conferencing was
the best method of delivery, eight papers found cost reduction as an outcome of implementing these systems, and six studies
found technical and infrastructure issues as a challenge when implementing telemedicine for EDs.

Conclusion There is strong evidence suggesting that the use of telemedicine positively impacts patient care. However, there
are many challenges in implementing telemedicine that may impede the process or even impact patient safety. In conclusion,
despite the high potential of telemedicine systems, there is still a need for better quality of evidence in order to confirm their
feasibility in the ED.
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Introduction

Emergency departments (ED) are one of the most critical and
sensitive sections of the hospital, and how they function can have
a considerable effect on other sections and patient satisfaction.
The performance of the ED is a key measure in evaluating a
hospital's role in providing services to the people. Each year,
there are approximately 30 million critically ill patients in the
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Telemedicine is defined as “providing remote healthcare
services using information and communication technolo-
gies,” where the information and communication technolo-
gies have great potential to be utilized (Sood et al. 2007).
According to recent studies on the application of telemedi-
cine for the ED, these applications include providing spe-
cialized services to rural areas (Mohr et al. 2018; Ray et al.
2017; Ward et al. 2015; Zachrison et al. 2019), reducing ED
overcrowding (Letvak and Rhew 2015; Rademacher et al.
2019; Sun et al. 2018; Tolia et al. 2017), providing special-
ized services to paramedics, better crisis management, and
reducing the time between accidents and patients’ arrival at
the hospital (Cho et al. 2015; Doggett et al. 2018; Kim and
Falcone 2017).

However, many studies in this area indicate that further
research is needed and that current evidence is inadequate
(Ward et al. 2015; Brainard et al. 2016; Salmoiraghi and
Hussain 2015; Kelton et al. 2018; Marsh-Feiley et al. 2018;
Pak and Pak 2015; Rogers et al. 2017; Kimmel et al. 2019).

Considering the benefits and challenges of applying tel-
emedicine technology in the ED, which were mentioned in
many articles, the usability of these systems seems to be
uncertain, which has given rise to serious questions regard-
ing their implementation.

Numerous studies have investigated the use of telemedi-
cine in the ED, and many reviews have attempted to deter-
mine the feasibility of these systems for emergency settings.
However, the results of these studies in many cases tend to
be in disagreement. Hence we aim to reach a conclusion by
presenting an overview of the systematic reviews performed.

Table 1 Search strategy

The objective of this study is to provide an overview
of systematic reviews regarding the use of telemedicine
in the ED. The primary questions to be addressed are as
follows:

I. Istelemedicine technology feasible for the ED?
II.  What are the benefits of the application of telemedi-
cine in the ED?
III. What challenges arise when using this technology in
emergency settings?

Material and methods
Search strategy

To investigate the feasibility of telemedicine in the ED and
to provide an overview of studies on this topic, a system-
atic search was carried out in databases including PubMed,
Scopus, Web of Science, Cochrane library, and Google
Scholar. In addition, to identify gray literature, we searched
OpenGrey and OpenDOAR databases. Additionally, manual
searches were performed by searching reference lists from
the included studies. This review was conducted in accord-
ance with the PRISMA protocol.

The review was conducted using a combination of MeSH
and relevant terms “Systematic Review,” “Telemedicine,”
and “Emergency.” The last search was performed on Sep-
tember 15, 2020. The search method for each database is as
follows (Table 1):

Database Search Strategy

Count

PubMed

(("Telemedicine"[Title/Abstract] OR "Teleconsultation"[Title/Abstract] OR "Remote Consultation"[Title/ 68

Abstract] OR "Telehealth"[Title/Abstract] OR "eHealth"[Title/Abstract] OR "Telepathology"[Title/Abstract] OR
"Teleradiology"[Title/Abstract] OR "Telerehabilitation"[Title/Abstract] OR "Mobile Health"[Title/Abstract] OR
"mHealth"[Title/Abstract]) AND ("Emergency"[Title/Abstract] OR "Emergency Department”[Title/Abstract] OR
"Emergency medicine"[Title/Abstract] OR "Emergency Information systems"[Title/Abstract])) AND ("Systematic

Review"[Title/Abstract])
Scopus

( TITLE-ABS-KEY ( "Telemedicine" OR "Teleconsultation” OR "Remote Consultation" OR "Telehealth" OR 179

"eHealth" OR "Telepathology" OR "Teleradiology" OR "Telerehabilitation" OR "Mobile Health" OR "mHealth" )
AND TITLE-ABS-KEY ( "Emergency" OR "Emergency Department" OR "Emergency medicine” OR "Emergency
Information systems" ) AND TITLE-ABS-KEY ( "Systematic Review" ) )

Web of Science

TOPIC: (“Telemedicine” OR “Teleconsultation” OR “Remote Consultation” OR “Telehealth” OR “eHealth” OR 74

“Telepathology” OR “Teleradiology” OR “Telerehabilitation” OR “Mobile Health” OR “mHealth””) AND TOPIC:
(“Emergency” OR “Emergency Department” OR “Emergency medicine” OR “Emergency Information systems™)

AND TOPIC: ("Systematic Review")

Cochrane Library “Telemedicine” OR “Teleconsultation” OR “Remote Consultation” OR “Telehealth” OR “eHealth” OR “Telepathol- 15
ogy” OR “Teleradiology” OR “Telerehabilitation” OR “Mobile Health” OR “mHealth” in Title Abstract Keyword
AND “Emergency” OR “Emergency Department” OR “Emergency medicine” OR “Emergency Information
systems” in Title Abstract Keyword AND "Systematic Review" in Title Abstract Keyword - (Word variations have

been searched)
Google Scholar

intitle:(“Telemedicine” OR “Teleconsultation” OR “Remote Consultation” OR “Telehealth””) AND 478

intitle:(“Emergency” OR “Emergency Department”) AND intitle:"systematic review"
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Eligibility criteria
Inclusion criteria for the studies were as follows:

e Published between 2015 and 2020: because we only
wanted the modern and most recent evidence regarding
the feasibility of this technology

e Published in the English language

e Papers that were systematic reviews: because of the dis-
parities among the results of studies regarding the feasi-
bility of these systems, we decided to provide an over-
view of the studies performed in recent years and reach
a conclusion.

Exclusion criteria for the studies were as follows:

e Not concentrated on the application of telemedicine in
the ED.

Date extraction and synthesis

Data regarding research characteristics and results were
independently extracted by two authors. A narrative review
was then performed, and its findings are presented in a table.

Data items

Data items that were extracted from the articles include the
following:

Research’s main finding

Main research question

Number of articles included in systematic review

The most recommended technology

Journal of publication

Publication year

Telemedicine method

Telemedicine application example in its respective field
Benefits of telemedicine implementation

Challenges to telemedicine implementation

Risk of bias assessment
Two reviewers independently evaluated the quality of papers
using the ROBIS tool (version 1.2) (Whiting et al. 2016). In

the case of disagreement, the final decision was made based
on consensus.

Results

The findings of this study are presented in two main sections:

A. The benefits of telemedicine in the ED
B. Challenges posed by application of telemedicine in the ED

Before these two sections, we first present information on
article journals, telemedicine technologies, and the impact
on patient care.

The initial search identified 825 articles. Of these, 491
articles were removed from the study as duplicates, leav-
ing 334 papers to be screened against the inclusion crite-
ria. After screening, 74 studies remained, of which 56 were
removed by exclusion criteria. Finally, 18 articles were
included in the study (Fig. 1).

The year of publication for each of the included studies
is presented in Fig. 2.

The journals with the highest number of articles were
Telemedicine and e-Health (three articles) and Journal of
Telemedicine and Telecare (two articles).

Technologies

In most of the papers, one of the telemedicine technologies
was chosen as the most feasible technology. Some articles
pointed out that usability varied depending on the setting
and the situation. For instance, in cardiovascular disease
centers, the store and forward method, for supporting stroke
patients before arriving at the hospital, and the video con-
ference method (real-time video and audio) tended to be the
best methods, and for primary care, consultation through
real-time audio was found to be the best method (Winburn
et al. 2018). In another review, it was established that the
best and most cost-effective method was a combination of
video conferencing and store and forward (Bashshur et al.
2016). In total, nine papers mentioned real-time video con-
ferencing (du Toit et al. 2019; Eder et al. 2018; Gattu et al.
2016; Marsh-Feiley et al. 2018; Salmoiraghi and Hussain
2015; Ward et al. 2015; Winburn et al. 2018; Culmer et al.
2019; Nadar et al. 2018), three papers mentioned store and
forward (Marsh-Feiley et al. 2018; Winburn et al. 2018;
Lazarus et al. 2020), one paper discussed tele-monitoring
(Kimmel et al. 2019), and one paper real-time audio con-
ferencing (Winburn et al. 2018) as the most feasible tech-
nology, as presented in Fig. 3. Six papers did not mention
anything concerning the issue (Brainard et al. 2016; Kelton
et al. 2018; Pak and Pak 2015; Rogers et al. 2017; Guevork-
ian 2017; Boggan et al. 2020).

The benefits of telemedicine application in the ED

Table 2 provides a summary of the benefits reported in the
included studies

As shown in the results above, telemedicine tends to be
effective in many aspects through various approaches. For
example, it can help to avoid unnecessary transfers from rural
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Fig.2 Publication year of articles included in the study

locations to central hospitals. Since the severity of the injury
can be estimated using telemedicine consultation, not every
potential patient transfer will need to take place (Rademacher
et al. 2019). This consultation could vary from a 24-hour

@ Springer

consulting nurse (Ray et al. 2017) to video evaluation, usually
combined with radiology images (specifically in the diagnosis
of minor fractures) (Cho et al. 2015). Furthermore, due to the
high accuracy of telemedicine diagnosis either in an ambulance
or on the scene, the patient’s treatment time also seems to be
considerably shorter (Mohr et al. 2018).

Challenges posed by application of telemedicine
in the emergency department

Although the benefits of telemedicine in EDs were dem-
onstrated in every article included, its challenges, varying
from technical and infrastructure issues (Brainard et al.
2016; Gattu et al. 2016; Pak and Pak 2015; Rogers et al.
2017; Culmer et al. 2019; Guevorkian 2017) to implemen-
tation costs (Rogers et al. 2017), remain. Addressing the
challenges ahead for telemedicine programs to be applied
most efficiently is just as vital as identifying its benefits that
befit each center’s specific goals and needs. Accordingly, the
table below outlines the possible challenges of implementing
and applying telemedicine systems in the EDs, which are
extracted from the included studies (Table 3).
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Fig.3 Most feasible technology

Table 2 Benefits of emergency department telemedicine

O Real-Time Video Conference
_ Real-Time Audio Conference
' Tele-Monitoring

Forward and Store

Benefit Source Ratio

Cost reduction (Brainard et al. 2016; Gattu et al. 2016; Kelton et al. 2018; Kimmel et al. 2019; 8/18
Pak and Pak 2015; Rogers et al. 2017; Salmoiraghi and Hussain 2015; Culmer
et al. 2019)

Improved quality of care (Bashshur et al. 2016; Eder et al. 2018; Gattu et al. 2016; Kelton et al. 2018; Nadar 7/18
et al. 2018; Culmer et al. 2019; Guevorkian 2017)

Decreased patient transfer rate from rural centers to  (Brainard et al. 2016; du Toit et al. 2019; Kelton et al. 2018; Winburn et al. 2018;  6/18

major centers Nadar et al. 2018; Culmer et al. 2019)

Reduced mortality rate (Eder et al. 2018; Kimmel et al. 2019; Guevorkian 2017; Nadar et al. 2018; 5/18
Lazarus et al. 2020)

Reduced patient treatment time (Kimmel et al. 2019; Rogers et al. 2017; Nadar et al. 2018; Lazarus et al. 2020; 5/18
Culmer et al. 2019)

Reduced time between first contact and treatment (Pak and Pak 2015; Rogers et al. 2017; Guevorkian 2017; Lazarus et al. 2020; 5/18
Culmer et al. 2019)

Cost effectiveness (Brainard et al. 2016; Kelton et al. 2018; Ward et al. 2015; Guevorkian 2017; 5/18
Lazarus et al. 2020)

Medical staff practice and training (Gattu et al. 2016; Kimmel et al. 2019; Marsh-Feiley et al. 2018; Lazarus et al. 4/18
2020)

Quick access to specialist (Gattu et al. 2016; Marsh-Feiley et al. 2018; Salmoiraghi and Hussain 2015; Ward  4/18
et al. 2015)

Reduced ED overcrowding (Gattu et al. 2016; Kelton et al. 2018; Winburn et al. 2018) 3/18

improved capability of rural centers (du Toit et al. 2019; Ward et al. 2015; Lazarus et al. 2020) 3/18

On-site diagnosis and prescription (Eder et al. 2018; Rogers et al. 2017) 2/18

Reduced return visits for unnecessary cases (Bashshur et al. 2016; Winburn et al. 2018) 2/18

Providing remote specialist care (Salmoiraghi and Hussain 2015; Ward et al. 2015) 2/18

Preventing medication side effects and medical error (Bashshur et al. 2016; Nadar et al. 2018) 2/18

Better management of emergency conditions (Eder et al. 2018) 1/18

Feasibility

Overall, the use of telemedicine for emergency settings
has shown much potential. Nevertheless, due to the weak
study designs, most of the studies were unable to confirm
the usability of telemedicine and concluded that further
studies were required. Four papers suggested that ample

evidence has demonstrated the feasibility and effective-
ness of telemedicine in emergency care (Winburn et al.
2018; Brainard et al. 2016; Bashshur et al. 2016; Ward
et al. 2015). However, three of these studies had a high
risk of bias (RoB) (Ward et al. 2015; Winburn et al. 2018;
Bashshur et al. 2016). Twelve papers found that despite the
potential, further studies with better quality of evidence

@ Springer



1198

Journal of Public Health (2023) 31:1193-1207

Table 3 Challenges of emergency department telemedicine

Challenge Source Ratio
Technical issues and difficulties (Brainard et al. 2016; Gattu et al. 2016; Pak and Pak 2015; Rogers ~ 6/18
et al. 2017; Guevorkian 2017; Culmer et al. 2019)
Legislative, ethical and policy issues (Eder et al. 2018; Gattu et al. 2016; Marsh-Feiley et al. 2018; Sal-  5/18
moiraghi and Hussain 2015; Culmer et al. 2019)
Protecting patient privacy, confidentiality and security (Gattu et al. 2016; Marsh-Feiley et al. 2018; Pak and Pak 2015) 3/18
Prolonged consultation time with telemedicine (Gattu et al. 2016; Marsh-Feiley et al. 2018; Pak and Pak 2015) 3/18
Scarce and limited literature on technology implementation (Kelton et al. 2018; Kimmel et al. 2019; Salmoiraghi and Hussain ~ 3/18
2015)
Lack of cooperation from other departments (Eder et al. 2018; Winburn et al. 2018) 2/18
Loss of skill in rural physician (Kelton et al. 2018; Pak and Pak 2015) 2/18
Incompatible pre-existing health systems (Kelton et al. 2018; Pak and Pak 2015) 2/18
Increased anxiety in hub physician (Kelton et al. 2018; Pak and Pak 2015) 2/18
Possible loss of critical data (Marsh-Feiley et al. 2018; Pak and Pak 2015) 2/18
Synchronizing the field of telemedicine and emergency care (Bashshur et al. 2016; Pak and Pak 2015) 2/18
Increased workload in low staff areas (du Toit et al. 2019; Boggan et al. 2020) 2/18
Lower inclination of rural residents for participation (Brainard et al. 2016; Culmer et al. 2019) 2/18
Financial support (Ward et al. 2015; Culmer et al. 2019) 2/18
Additional time needed for setting up equipment (Pak and Pak 2015) 1/18
Disagreement between diagnosis and management between physi-  (Pak and Pak 2015) 1/18
cian
User support (du Toit et al. 2019) 1/18
Difficulty of providing care in remote rural EDs (du Toit et al. 2019) 1/18
Implementation costs (Rogers et al. 2017) 1/18
Increased complexity of cases (Ward et al. 2015) 1/18
Difficult system maintenance (Kimmel et al. 2019) 1/18

were still needed to confirm their findings and the feasi-
bility of this technology (Eder et al. 2018; Rogers et al.
2017; Salmoiraghi and Hussain 2015; Kimmel et al. 2019;
Kelton et al. 2018; Marsh-Feiley et al. 2018; Gattu et al.
2016; Pak and Pak 2015; Guevorkian 2017; Nadar et al.
2018; Lazarus et al. 2020; Culmer et al. 2019). Seven
of these studies were determined to have a high RoB in
their investigation (Rogers et al. 2017; Salmoiraghi and
Hussain 2015; Kelton et al. 2018; Gattu et al. 2016; Pak
and Pak 2015; Lazarus et al. 2020; Culmer et al. 2019).
One paper, which had a low RoB, reported that limited

Fig.4 Feasibility and effective-
ness

Feasible

Not feasible

more evidence needed

evidence supported the feasibility of telemedicine; how-
ever, the paper’s main focus was on remote triage and not
an overall assessment of all the methods involved (Boggan
et al. 2020). Also, one paper did not report any outcome
regarding feasibility and effectiveness (du Toit et al. 2019)
(Fig. 4).

Table 4 presents the review results for each article
included in the study. The application example column
expands on telemedicine applications regarding the
research field, and the findings column provides a brief
summary of the studies’ main findings.

[ Low RoB
I vich RoB
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Risk of bias assessment

The included studies were evaluated using the ROBIS tool.
This tool evaluates the quality of systematic reviews using
four domains of questions: domain 1, study eligibility crite-
ria; domain 2, identification and selection of studies; domain
3, data collection and study appraisal; and domain 4, synthe-
sis and findings. In another phase, the tool then determines
the risk of bias in the studies based on the answers to those
questions (Table 5).

Discussion

Overall, evidence indicates that although telemedicine in
the ED is both practical and convenient, it presents its own
challenges. Most of the studies concluded that despite the
high potential of this technology, its feasibility is uncertain,
and further research is needed (Eder et al. 2018; Kimmel
et al. 2019; Rogers et al. 2017; Salmoiraghi and Hussain
2015; Kelton et al. 2018; Marsh-Feiley et al. 2018; Pak and
Pak 2015; Gattu et al. 2016; Guevorkian 2017; Nadar et al.
2018; Lazarus et al. 2020; Culmer et al. 2019).

Most of the included reviews were published in Telemedi-
cine and e-Health and the Journal of Telemedicine and Tel-
ecare (Bashshur et al. 2016; Kimmel et al. 2019; Rogers
et al. 2017; Culmer et al. 2019; Winburn et al. 2018; du
Toit et al. 2019). Most of the articles were also published in
2018, reflecting the recent interest of the researchers to this
field (Eder et al. 2018; Kelton et al. 2018; Marsh-Feiley et al.
2018; Winburn et al. 2018; Nadar et al. 2018).

Real-time video conferencing was the most feasible tech-
nology used in this area, according to the studies (du Toit
et al. 2019; Eder et al. 2018; Gattu et al. 2016; Marsh-Feiley
et al. 2018; Salmoiraghi and Hussain 2015; Ward et al. 2015;
Winburn et al. 2018; Nadar et al. 2018; Culmer et al. 2019).
Although tele-monitoring has been investigated in previous
years for emergency settings, it was mentioned the least in
the included studies (Kimmel et al. 2019).

Many outcomes were reported as benefits of implement-
ing such systems in the ED. Cost reduction (Brainard et al.
2016; Gattu et al. 2016; Kelton et al. 2018; Kimmel et al.
2019; Pak and Pak 2015; Rogers et al. 2017; Salmoiraghi
and Hussain 2015), improved quality of care (Bashshur et al.
2016; Eder et al. 2018; Gattu et al. 2016; Kelton et al. 2018),
decreased patient transfer rate (Brainard et al. 2016; du Toit
et al. 2019; Kelton et al. 2018; Winburn et al. 2018), reduced
mortality rate (Eder et al. 2018; Kimmel et al. 2019; Mong
et al. 2019), and treatment time (Kimmel et al. 2019; Rog-
ers et al. 2017) are only a few of these cases. Accordingly,
implementing this technology can be beneficial for both
organizations and patients, since it could greatly facilitate

@ Springer

the management of chronic diseases that require consistent
follow-ups to the hospital and especially the ED.

On the other hand, implementing this technology can
have unwanted results and may pose some challenges to the
organization and patients. Technical issues (Brainard et al.
2016; Gattu et al. 2016; Mong et al. 2019; Pak and Pak 2015;
Rogers et al. 2017; Culmer et al. 2019; Guevorkian 2017),
legislation, and ethical and policy issues (Eder et al. 2018;
Gattu et al. 2016; Marsh-Feiley et al. 2018; Salmoiraghi and
Hussain 2015; Culmer et al. 2019) tend to be the most com-
monly reported issues using this system. If using these sys-
tems delays service provision or endangers patients’ critical
health information, they may think twice before using them.

This technology can be especially useful in rural areas
where there is a shortage of specialist care and equipment.
Remote consultation can improve access to specialist care,
reduce mortality, and facilitate transfer from these areas
to major hospitals, which itself can reduce costs and over-
crowding. These systems have also shown high potential in
trauma and stroke care. They can provide an opportunity to
reduce severity and mortality, decrease response and treat-
ment time, and provide specialist care on-site.

During the COVID-19 global pandemic, there has been a
surge in the adoption of telemedicine worldwide as a means
for remote delivery of non-urgent medical care (Bashshur
et al. 2020; Vidal-Alaball et al. 2020). Increased practice
of telemedicine has demonstrated that the infrastructure for
widespread adoption of such technologies may have more
availability than previously thought, mainly owing to the
global adoption of smartphones (Bashshur et al. 2020; Vidal-
Alaball et al. 2020). Many governments have temporarily
ceased all restrictive regulations regarding telemedicine
use, including licensing and reimbursement (Bashshur et al.
2020). However, security risks, confidentiality issues, and
unauthorized access remain a major concern (Bashshur et al.
2020; Vidal-Alaball et al. 2020).

The demonstrated potential of telemedicine during the
pandemic can lay the groundwork for further implementa-
tion of these technologies for managing chronic diseases
such as diabetes, heart conditions, or asthma in routine clini-
cal practice in the future (Portnoy et al. 2020; Vidal-Alaball
et al. 2020).

Limitations

Our study had several limitations that might impact our
investigation. Only English-language studies and those
published between 2015 and 2020 were included in our
review, since we wanted only the most recent and up-to-
date evidence regarding the issue. Consequently, we did not
include much of the early research on telemedicine use in
EDs, especially that related to trauma. Hence, there were
likely studies that should have been included and were not,
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and likewise also studies that were less relevant but were
included. Another limitation of our study was that most of
the papers included had a high RoB in their investigation.
Hence, further research with higher quality of evidence is
needed to reach a conclusion on the feasibility of telemedi-
cine for emergency care.

Conclusion

The application of telemedicine for the ED still has a long
way to go, and there are many unknown areas that have yet
to be investigated. This review has highlighted the benefits
and challenges faced while implementing and using telemed-
icine in the ED. The majority of reviews found evidence of
cost reduction for both hospital and patient. For example,
for chronic disease management, which requires constant
follow-up, telemedicine can alleviate the issue by reducing
the costs and overcrowding. Nevertheless, if the proper tech-
nical infrastructure is not available for these systems, the
expected effectiveness cannot be realized, and may lead to
reduced hospital productivity and even prolonged treatment
time. Altogether, telemedicine for the ED has high potential
to impact patient care; however, due to the low quality of
studies and scarce clinical trials regarding the issue, its fea-
sibility cannot be confirmed, and further studies with better
quality of evidence are needed.

Future research suggestion

Future research should focus on providing better quality
of evidence and more robust study designs. There is also
a paucity of clinical trials regarding the implementation of
telemedicine in EDs.

Glossary

Real-time video

& audio conference Communications via an interac-
tive conference between two or
more participants at different
sites, using computer networks
or other telecommunication
links to transmit audio, video,
and data [1].

Store-and-forward telemedicine
is also called “asynchronous
telemedicine.” It is a method by
which healthcare providers share
patient medical information
with a physician, radiologist, or

Store and Forward

specialist at another location. It
is not unlike email, but it is done
using a solution that has built-in,
sophisticated security features to
ensure patient confidentiality [2].

Tele-monitoring Transmission of patient vital and non-vital

signs from patient site to the doctor. It is

more suited for patients with chronic ill-

nesses such as hypertension or diabetes

[3].

Feeling present in a remote but real envi-

ronment through telecommunications in

order to perform tasks [4].

Tele-consultation Synchronous or asynchronous consulta-

tion using information and communica-

tion technology to omit geographical and
functional distance. Its goals are for diag-
nostics or treatment between two or more
geographically separated health provid-
ers (for example, physicians or nurses) or

between health providers and patients [5].

The practice of delivering psychiatric

care using communications technology

as a remote linkage between health-care
providers and patients. Enables the pro-
ductive interaction for clinical assessment,
diagnosis, medication management, and

therapy [6].

A network of audiovisual communica-

tion and computer systems providing the

foundation for a collaborative, interprofes-
sional care model focusing on acute stroke

patients [7].

Tele-sonography Combination of the use of ultrasound with
telemedicine, allows for off-site expert
interpretation as a solution to the major
disadvantage of ultrasound, namely the
skill required to interpret images [8].

1. LeRouge C, Garfield MJ, Hevner AR, editors.
Quality attributes in telemedicine video confer-
encing. Proceedings of the 35th Annual Hawaii
International Conference on System Sciences;
2002: IEEE.

2. Houston MS, Myers JD, Levens SP, McEvoy MT,
Smith SA, Khandheria BK, et al., editors. Clinical
consultations using store-and-forward telemedi-
cine technology. Mayo Clinic Proceedings; 1999:
Elsevier.

3. Omboni S, Ferrari R. The role of telemedicine in
hypertension management: focus on blood pres-
sure telemonitoring. Current hypertension reports.
2015;17(4):21.

Telepresence

Tele-psychiatry

Tele-stroke
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4, Draper JV, Kaber DB, Usher JM. Telepresence. = Boggan JC, Shoup JP, Whited JD, Van Voorhees E, Gordon AM,

Human factors. 1998;40(3):354-75. Rushton S, Lewinski AA, Tabriz AA, Adam S, Fulton J (2020)
5. Deldar K, Bahaadinbe’igy K, Tara SM. Teleconsul- Effectiveness of acute care remote triage systems: a system-

tation and Clinical Decision Making: a Systematic
Review. Acta Inform Med. 2016;24(4):286-92.

6. Adaji A, Fortney J. Telepsychiatry in Integrated
Care Settings. Focus (Am Psychiatr Publ).
2017;15(3):257-63.

7. Demaerschalk BM, Berg J, Chong BW, Gross H,
Nystrom K, Adeoye O, et al. American Telemedi-
cine Association: Telestroke Guidelines. Telemed
J E Health. 2017;23(5):376-89.

8. Marsh-Feiley G, Eadie L, Wilson P. Telesonogra-
phy in emergency medicine: A systematic review.
PloS one. 2018;13(5):e0194840.
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