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Introduction: The epidemic of viral respiratory diseases in the last 20 years 
has affected many people around the world. In these situations, telemedicine 
may reduce unnecessary contacts and the risk of exposure to infection. This 
study aimed to review the papers performed to manage viral respiratory 
disease epidemics using telemedicine.  

Material and Methods: The PubMed and Scopus databases were searched 
in May 2020 for this systematic review study. Data were extracted from the 
final included papers based on the author, country, type of epidemic, 
telemedicine modality, telecommunication method, objective, participants, 
clinical outcome, cost, and satisfaction. Descriptive statistics were used to 
analyze data. 

Results: From 365 retrieved papers, 18 papers were included. Most of the 
papers were done in the US and China (67%). Half of the papers were done 
during the COVID-19 pandemic. Real-time modality was used in 78% of the 
papers. The telecommunication method in half of the papers was internet-
based. Patients’ management and treatment was the main objective of the 
six papers. In 81% of the teleconsultation papers, the consultation was 
performed between patients and healthcare providers. The clinical outcome 
of all papers showed that telemedicine was successful in the management of 
viral respiratory disease epidemics. Cost and satisfaction outcomes were 
considered in a few papers.  

Conclusion: There is considerable evidence to show that telemedicine is a 
useful and convenient method to manage and control viral respiratory 
disease epidemics. Therefore, countries should pay special attention to 
telemedicine to control the current pandemic and future epidemics and use 
it extensively. 
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INTRODUCTION 

An epidemic is a sudden increase in the number of 
particular disease cases in a specific population and 
area [1]. The epidemic of viral respiratory diseases in 
the 21st century has affected many people around the 
world. The most important respiratory epidemics 
were SARS (Severe Acute Respiratory Syndrome), 
Influenza A, MERS (Middle East Respiratory 
Syndrome), and COVID-19 (Coronavirus Disease 
2019). SARS, MERS, and COVID-19 caused by the 
coronavirus, and Influenza A caused by the influenza 

virus. If an epidemic affected several continents, it is 
named a pandemic. Influenza H1N1 and COVID-19 
are examples of pandemic diseases. 

SARS epidemic was distributed from the Guangdong 
province of southern China in late 2002 and affected 
26 countries with more than 8000 cases and near 800 
death [2]. The Influenza A (H1N1) pandemic emerged 
in Mexico in 2009 and spread across the world fast. 
This pandemic affected 700 million to 1.4 billion 
people in 214 countries and at least 18449 deaths 
worldwide [3]. MERS epidemic was first reported in 
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Saudi Arabia in 2012. After that, about 2500 cases of 
MERS were identified in 27 countries and caused 800 
people to die [4]. In late 2019, a viral respiratory 
illness named COVID-19 appeared in Wuhan, China. 
COVID-19 soon spread throughout China as well as 
around the world. As of June 19, this pandemic has 
infected about 8.595.736 people in 213 countries and 
caused 456,664 deaths worldwide [5].  

When an epidemic occurs, many activities are taken 
to control and manage them. One of these activities is 
the use of telemedicine services. In an epidemic 
situation, telemedicine may use in different domains 
such as diagnosis, monitoring, treatment, 
consultation, and education [6]. Telemedicine could 
decrease contact between healthcare providers and 
infected patients and provide healthcare services 
remotely for healthy people. Therefore unnecessary 
contact to probably infected health centers could be 
avoided [7]. 

During the SARS epidemic, a teleradiology system 
was used for the diagnosis of SARS cases in China. 
This web-based interactive system could provide 
real-time consultation between radiologists with the 
ability to control and manage DICOM images 
remotely. With this system, the physicians and 
radiologists were protected from direct contact with 
SARS-infected patients [8]. 

In the US, a telephone triage system has been used in 
response to the H1N1 influenza pandemic. This 
system provides treatment recommendations about 
antiviral prescriptions and healthcare center contact 
by nurses for patients with H1N1 symptoms. This 
telephonic consultation could reduce face-to-face 
visits to access healthcare services during the 
pandemic [9]. 

In the COVID-19 pandemic situation in Switzerland, 
the latest confirmed information about this new 
disease was distributed to all healthcare providers by 
a mobile health platform. This platform was useful for 
medical staff to reach validated information and 
utilized them in clinical activities [10].  

There are some review studies on telemedicine for 
fighting against COVID [11-15]. There is not enough 
evidence about using telemedicine during all 
respiratory epidemics. Therefore, this study aims to 
review the papers published in this field and answer 
the following questions: 

In which countries was telemedicine used during 
viral respiratory disease epidemics? 

In which respiratory epidemics telemedicine was 
used? 

Which telemedicine modality was used? 

Which telecommunication method was used? 

What was the objective of the studies? 

Who were the participants in the telemedicine 
projects? 

What was the clinical outcome of the studies? 

Was there a cost evaluation in the studies? What was 
the result of these evaluations? 

Was there a satisfaction evaluation in the studies? 
What was the result of these evaluations? 

MATERIAL AND METHODS 

Search strategy 

The Scopus and PubMed databases were searched in 
May 2020. The search was conducted using the 
combination of keywords: ((severe acute respiratory 
syndrome) OR (SARS) OR (middle east respiratory 
syndrome) OR (MERS) OR (corona) OR (COVID) OR 
(influenza)) AND ((telemedicine) OR 
(teleconsultation)). The complete search strategy has 
been shown in Table 1. 

Table 1: Search strategy  

Database Search strategy 

Scopus  ( ( TITLE-ABS-KEY ( "Severe Acute 
Respiratory Syndrome" )  OR  TITLE-ABS-
KEY ( SARS )  OR  TITLE-ABS-KEY ( "Middle 
East Respiratory Syndrome" )  OR  TITLE-
ABS-KEY ( MERS )  OR  TITLE-ABS-
KEY ( corona )  OR  TITLE-ABS-
KEY ( COVID )  OR  TITLE-ABS-
KEY ( influenza ) ) )  AND  ( ( TITLE-ABS-
KEY ( telemedicine )  OR  TITLE-ABS-
KEY ( teleconsultation ) ) )  AND  ( LIMIT-
TO ( LANGUAGE,  "English" ) )  

PubMed  ((((((((Severe Acute Respiratory 
Syndrome) OR SARS) OR Middle East 
Respiratory Syndrome) OR MERS) OR 
corona) OR COVID) OR influenza)) AND 
((telemedicine) OR teleconsultation) 
Filters applied: English, Humans  

Inclusion criteria  

Original papers used telemedicine and tele-education 
capabilities directly to control and manage SARS, 
MERS, Influenza, and COVID-19 diseases. 

Exclusion criteria 

Letter papers, editorials, review papers, papers 
without full-text, papers with no sample size, papers 
on seasonal influenza, papers that were not about 
epidemic and pandemic, papers that were not done 
on tele-education and telemedicine services to SARS, 
MERS, Influenza, and COVID-19 cases directly, and 
duplicate papers were excluded from the study. 

Paper selection 

The search results of two databases were entered 
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into EndNote X8 bibliographic software. After 
removing the duplicate papers, two researchers 
assessed the title and abstract of the remaining 
papers independently. Any disagreement between 
two evaluators was discussed and resolved by 
consensus, and wherever necessary, the opinion of 
the third author was asked. In the next step, the full 
text of the selected papers was screened, and the final 
list of the included papers was identified. 

Data extraction  

Data were extracted from included papers by two 
evaluators independently based on author, country, 
type of epidemics, telemedicine modality, 
telecommunication method, objective, participants, 
clinical outcome, cost, and satisfaction. 

Data analysis  

Data were analyzed using descriptive statistics. 

RESULTS 

In total, 365 articles were extracted from PubMed 
and Scopus databases. After removing duplicate 
articles, 296 articles reviewed using titles and 
abstracts. Of these, 39 articles were retrieved for 
further inspection with full-text (Fig 1).  

 

Fig 1: The PRISMA flowchart to find papers 

Finally, 18 related papers were included in this study 
and provided the following results (Table 2). 

Country 

Seven papers were performed in the United States 
(39%), five papers in China (28%), two papers in 
Switzerland (11%), and the remaining papers were 
conducted in other countries (n=4, 22%). 

Type of epidemic 

Nine papers (50%) were in the context of the COVID-
19 pandemic, seven papers (39%) were about the 
influenza epidemics or pandemic, and two papers 
(11%) about the SARS epidemic.  

Telemedicine modality 

Most papers used real-time telemedicine (n=14, 
78%), three papers used store and forward (16.5%), 
and one paper used hybrid telemedicine (5.5%). 

Telecommunication method 

Half of the papers used the internet-based method for 
telecommunication, seven papers used the 
telephone-based method (39%), and two papers 
used both of them to communicate (11%). 

Objective 

The objective of the study in 6 papers (33%) was 
patients’ management and treatment, in 5 papers 
(28%) was triage of patients, in 2 paper (11%) was 
education and in 5 papers (28%) were other 
purposes such as prevention, diagnosis, and 
surveillance. 

Participants 

In teleconsultation papers (n=16), most 
communication (n=13, 81%) was conducted between 
patients and health care providers, and three papers 
(19%) between physicians and radiologists. In Tele-
education papers (n=2), one paper was conducted for 
emergency nursing interns’ education, and another 
one was conducted for medical staff education. 

Clinical outcome 

All of the studies (100%) showed that telemedicine to 
manage epidemic diseases was successful.  

Cost 

Three papers (17%) analyzed the cost-effectiveness 
of telemedicine projects used during the epidemics 
and found that these projects reduced the healthcare 
system costs. 

Satisfaction  

Three papers (17%) analyzed the satisfaction of 
those who used telemedicine during epidemics and 
found that most of the participants were satisfied. 

DISCUSSION  

Results showed telemedicine is a useful and 
appropriate method to provide and access healthcare 
services during viral respiratory disease epidemics. 
The US and China published more papers on 
telemedicine (with specified eligibility criteria) than 
the other countries. The Influenza H1N1 and COVID-
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19 pandemics spread rapidly in the US. Currently, the 
US has the most number of positive cases and deaths 

of COVID-19 [5]. 

Table 2: Extracted information from included papers 
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Blozik, et 
al [16]  

Switzerland  Influenza  Real-
time 

Telephone  Patients’ 
surveillance  

Patients and 
physician  

This teleconsultation service 
could help influenza 
surveillance in real-time. 

------ -------- 

Borchert, 
et al [17]  

US COVID-19 Real-
time 

Telephone  Patients’ 
management  

Patients and 
physician 

The use of the urology 
teleconsultation triage 
provided proper patient 
management and reduced 
the risk of contact to 
coronavirus for patients and 
physicians. 

------ -------- 

Chang, et 
al [18]  

Taiwan  SARS Real-
time 

Video 
conference  

Patients‘ 
treatment  

Patients and 
physician or 
nurses 

The psychosocial status of 
the patient was improved 
and the risk of affecting by 
SARS for healthcare 
providers was reduced 
using telepsychotherapy 
method. 

save lots 
of costs 
from 
7000$ 
to 
2000$ 

-------- 

Davarpan
ah, et al 
[19]  

Iran COVID-19 Store 
and 
forwa
rd 

WhatsApp, 
e-mail 

Patients’ 
triage  

local general 
radiologist and 
expert thoracic 
radiologists 
 

This teleconsultation 
method was reliable to 
triage of COVID-19 cases.   

------ -------- 

Eppes,  
et al [20]  

US Influenza 
H1N1 

Real-
time 

Telephone Patients’ 
triage 

Patients and 
physicians or 
nurses 

This triage system could 
minimize in-person contact 
and improved health 
outcomes. 

------ -------- 

Evans, 
et al [21]  

China  COVID-19 Real-
time 

The 
MGIUS-R3 
remote 
robotic 
ultrasound 
system 

Diagnosis 
and patients’ 
surveillance  
 

Medical 
assistant and 
radiologist  

This system was user-
friendly and provided 
sonographic images with 
high resolution. It also 
avoided the risk of COVID-
19 exposure for the 
physician. 

------ -------- 

Gong,  
et al [22]  

China COVID-19 Store 
and 
forwa
rd 

The 
platform of 
Zoenet 
Health 
Company 
Limited 

Prevention 
and control  

Patients and 
physicians  

The use of internet hospitals 
in china, provided medical 
services to help social 
distancing and diminish the 
chance of hospital infections. 
 

------ -------- 

Harper,  
et al [23]  

US Influenza 
H1N1 

Real-
time 

Telephone  Patients’ 
management 

Patients and 
nurses  

Self-care advice could be 
useful for managing upper 
respiratory infection 
symptoms.  
 

------ -------- 

Huang, et 
al [24]  

China  COVID-19 Hybri
d 
 

WeChat Patients’ 
management 

Patients and 
physicians or 
nurses 

The use of this model could 
improve confirmed patients’ 
management, monitoring 
acute patients, and self-care 
of discharged patients.  

------ -------- 

Khairat, 
et al [25]  

US COVID-19 Real-
time 

Phone call-
video call 

Patients’ 
triage  
 

Patients and 
medical 
provider  

This virtual method could 
offer efficient triaging in the 
affected countries. 

------ -------- 

North,  
et al [9]  

US Influenza 
H1N1 

Real-
time 

Telephone  Patients’ 
triage 

Patients and 
nurses 

This telephone triage system 
could support the 
management of many 
medical access demands. 

------ -------- 

Perez,  
et al [26]  

Mexico  COVID-19 Real-
time 

Skype  Prevention Patients and 
physicians 

The implementation of web 
conferencing software was 

Very 
little 

90%  
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easy. This method could also 
reduce the exposure of 
healthcare providers with 
high-risk patients. 

cost. 

Rothberg, 
et al [27]  
 

US Influenza Real-
time 

Telephone  Patients’ 
management 

Patients and 
physicians 

Telemedicine could provide 
rapid and proper treatment, 
and also diminish exposure 
to infected cases. 

------ -------- 

Rutter, et 
al [28]  

UK Influenza 
H1N1 

Real-
time  

Telephone, 
Internet 

Patients’ 
treatment 

Patients and 
non-clinically 
trained people 
 

This triage system could 
provide proper evaluation 
and management of patients 
by non-clinically trained 
people. 
 

------ -------- 

Spaulding
, et al [29]  

US Influenza 
H1N1 

Real-
time 

Telephone  Patients’ 
triage  

Patients and 
nurses 
 

This telephone triage has 
the potential to provide an 
early evaluation and 
intervention to prevent 
influenza-associated 
morbidity. 
 

From 
$876 
per visit 
to $12 
per call. 

91%  

Sun, et al 
[8]  

China SARS Real-
time 

Web-based 
interactive 
tele-
radiology 
system 

Diagnosis Physicians and 
radiologists 

This interactive 
teleradiology system was 
better than the point-to-
point teleradiology system 
in consultation and could 
avoid physician exposure to 
SARS. 

------ -------- 

Zamberg, 
et al [10]  

Switzerland  COVID-19 Store 
and 
forwa
rd 

Mobile 
health 
platform 

Education Medical staff 
 

Using this mobile platform 
medical staff could access 
valid information and use 
them in daily procedures. 

------ -------- 

Zhou, et 
al [30]  

China  COVID-19 Real-
time 

Micro-
video 

Education Emergency 
nursing interns 
and nursing 
teaching 
supervisor  
and clinical 
nursing expert 

The effect of teaching 
emergency nursing practice 
using the micro-video 
method was similar to 
traditional teaching 
methods. This method could 
minimize the risk of 
exposure to COVID-19 for 
healthcare providers. 

------ sign
ifican

t 
satisfactio

n
 

The US is one of the pioneer countries in telemedicine 
and has even established regulations to use virtual 
health care services [31]. Therefore, wider use of 
telemedicine services in the current situation in the 
US could help reduce the prevalence of COVID-19 
[32]. The SARS epidemic and COVID-19 pandemic 
spread from China. Since China has the largest Med 
Tech market globally [33], telemedicine services in 
this country during epidemics were high. In the 
recent pandemic, remote healthcare services could 
avoid exposure to COVID-19 infection and control 
and manage outbreaks rapidly in this country [34].  

The COVID-19 pandemic was announced as a public 
health emergency by the World Health Organization 
[35]. Many countries are currently affected by the 
COVID-19 and are using different methods to manage 

this pandemic. The use of telemedicine is one of these 
methods that can prevent unnecessary face-to-face 
contact. For this reason, half of the papers were done 
during the COVID-19 pandemic. Unfortunately, there 
was no published paper on the use of telemedicine in 
the MERS epidemic. Although the MERS epidemic 
was less prevalent than others, its mortality rate was 
much higher. Perhaps the use of telemedicine could 
help to prevent some of these deaths. 

Early diagnosis, timely triage, treatment, and 
monitoring of patients can help to proper 
management of viral respiratory disease epidemics. 
For these purposes, the real-time telemedicine 
modality, as the most used modality in the papers, 
was proper. The results of a review study in the field 
of tele pathology showed that store and forward 
modality was usually used for consultation [36]. This 
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shows that due to the non-emergency nature of 
pathological diagnoses, the store and forward 
modality as the simplest and the most cost-effective 
telemedicine method, is used mostly. However, due 
to the need for timely diagnosis, control, and 
management, synchronized telemedicine methods 
are more helpful in the epidemic of viral respiratory 
diseases. Using internet-based telecommunication 
methods such as Skype, video calls, and remote 
interactive systems that were used in half of the 
papers can provide real-time communication and 
make sense of face-to-face visits for patients and 
health care providers in the quarantine situation.  

As this study showed, remote consultation of patients 
with healthcare providers was the main use of 
telemedicine in the epidemics to manage, treat, and 
triage patients. Suspected cases could be identified 
and managed quickly using simple methods such as 
phone calls. These results were consistent with a 
similar study that investigate telemedicine 
applications in coronavirus epidemics [15]. 
Teleconsultation could prevent patients from 
unnecessary visiting healthcare centers and reduce 
the risk of the virus spreading and infecting others, 
especially medical staff [27]. 

There was a successful telemedicine experience to 
manage the epidemic diseases in all papers, and both 
patients and healthcare providers benefit from this 
method. Therefore, telemedicine can be used with 
confidence to manage and control the disease in 
future epidemics or current pandemic. Depending on 
the nature of each disease and the difference in the 
measured clinical outcome, the effect of telemedicine 
is different. The main clinical outcomes in viral 
respiratory disease epidemics were timely triage, 
diagnosis, monitoring, and treatment of patients with 
reducing exposure to infected cases and transmission 
of the disease. Therefore telemedicine with providing 
remote healthcare services could have more positive 
impacts.  

All studies assessed clinical outcomes of the 
telemedicine system used and showed telemedicine 
could be used successfully in viral respiratory disease 
epidemics. However, few studies measured the cost 
and user satisfaction outcomes of the telemedicine 
system during these epidemics. Although all of these 

studies showed that telemedicine has effectively 
reduced costs and satisfied users, more research is 
needed to get more definitive results. Cost and user 
satisfaction are two critical factors in using 
telemedicine systems widely.   

Although many countries, such as developing 
countries, have been affected by recent epidemics, 
telemedicine has been used more in developed 
countries. It seems that despite the advancement in 
Information and Communication Technology (ICT) 
and the existence of evidence that telemedicine is 
useful, developing countries have not yet taken 
sufficient steps to establish the necessary 
infrastructure and laws to implement telemedicine 
[37]. Generally, a study showed that the main barriers 
to the use and acceptance of telemedicine are 
technology, opposition to change, cost, and 
reimbursement issues [38]. Therefore, considering 
the significant role of telemedicine in controlling viral 
respiratory epidemics, different countries need to 
take fundamental steps to address the mentioned 
barriers to control the current pandemic successfully. 

CONCLUSION  

This study showed that telemedicine is a useful and 
appropriate method to provide healthcare services 
during viral respiratory disease epidemics and can 
help to reduce in-person contacts. However, for the 
widespread use of telemedicine, cost, satisfaction, 
legal and ethical issues need to be considered. 
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