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ABSTRACT

The exchange of medical information through information and communication technologies is called
telemedicine, which provides access to medical services at the patient's homes. This service is easily
available for people who live in remote areas or people who have chronic diseases and need long-term care.
The purpose of the present study was to evaluate the effectiveness of telemedicine technologies. To provide
medical services, telemedicine has become an effective method in health care and education in health fields.
It has various implementations in different countries in the form of surgery, nursing, genetic counseling,
pharmaceutical care, home care, rehabilitation, psychology, cardiology, radiology, dentistry, pathology and
dermatology, remote ophthalmology, and audiometry all used to treat injuries. In this article, some
telemedicine implementations in various fields have been introduced in recent years and their
effectiveness in preventing deaths, treating diseases, and reducing costs have been investigated. The use of
telemedicine can be a practical solution in the field of diagnosis and treatment of various diseases to
overcome time and space limitations. This technology has also maximized self-control and management of
clinical symptoms by motivating patients, providing screening programs, and improving health status.
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INTRODUCTION

clinical symptoms of patients can be a warning
about the deterioration of their condition, so

Telemedicine is the provision of health care
services using information and communication
technology in situations where health care
professionals and the patient are not present, and
the safe transmission of medical information
through sound, image, prevention, diagnosis,
treatment, and follow-up of the patient's
condition [1-4]. This technology has moved
health care from clinics and hospitals to the home
and has provided the possibility of transmitting
relevant information in various formats such as
text, audio, or image [5, 6]. Since this technology
is based on the principle of "regular monitoring
of physiological symptoms", any change in the
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using remote medical technology to evaluate and
monitor clinical symptoms can reduce the rate
hospitalization and death of patients [5, 7-9].

In many developed countries, with the increase
in chronic diseases and the aging of the
population, the demand for medical care has also
increased, and on the other hand, the demand for
people to transfer health services from hospitals
to patients' homes has also increased. Such cases
have made these countries face new challenges in
providing health services [10-12]. With the rapid
development of information and communication
technologies (ICT), telemedicine methods have
become an option to solve these challenges [13-
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15]. Telemedicine reduces the limitations of
distance and provides access to medical services
at the homes of patients, especially those who
live in remote areas. Telemedicine is also used in
emergencies and health care related to chronic
diseases [16-18].

In this method, different applications such as
video conferencing, e-mail, smartphones,
wireless devices, and other communication
methods are used to transfer information. For
example, providing advice to the patient through
video conferencing, sending images related to the
patient's condition, remote monitoring of vital
signs, and telephone consultation centers with
nurses are considered in the field of telemedicine
[16, 19, 20]. Presently, telemedicine has become
an effective method for providing medical care as
well as distance education and in the form of
various implementations such as Telenursing,
Telerehabilitation, Teletrauma care,
Telecounselling,  E-learning, Teleradiology,
Telepharmacy, Teleaudiology, Telepathology and
teledermatology, = Teleophthalmology,  and
Teledentistry are used [11, 21-24]. For this
purpose, in this review article, the applications of
telemedicine in recent years have been
introduced, and then the extent of their impact on
the treatment of diseases, prevention of deaths,
and cost reduction have been examined.

RESULTS AND DISCUSSION

Applications and implementations of telemedicine
In this section, some successful telemedicine
implementations that have been used in recent
years in developed countries are introduced:

In the last decade, caring for middle-aged people
with cognitive impairment has become a huge
challenge that telemedicine has come to help.
Currently, an intelligent system called TSH has
been introduced to help these patients, which
prevents the occurrence of situations that
endanger the lives of patients, especially patients
with Alzheimer's. This system includes a set of
hardware and software that maintains and
processes information related to the patient. This
system is monitored by people such as nurses,
relatives, or family doctors to help the patient
when the system announces the possibility of
danger [25]. In one implementation, researchers
used video conferencing in genetic counseling. In
this study, patients performed their genetic

counseling in a clinic or development center and
communicated with a genetic counselor through
video communication. The examination of this
method showed a high level of patient
satisfaction, and most of the patients after using
this method wanted to use the remote genetics
method instead of face-to-face counseling. In
addition, the results showed that remote genetics
is a useful tool for routine consultations and
disease assessment of children with suspected
genetic conditions [26].

In another implementation in Sudan, a remote
communication system was provided to facilitate
telemedicine operations. In this system, all local
health centers and mobile clinics were connected
to the capital hospital. The model included a web-
based telemedicine system that provided basic
services for remote consultations via video
conferencing. This system has been very useful
for facilitating communication between nurses
and doctors, health workers and nurses, and
doctors and patients [27].

In another study, a remote health service model
was presented to help people with
cardiovascular diseases who are at risk. In this
model, a wearable monitoring system and a
clinical warning system were introduced. The
monitoring system monitors the patient's
condition, and in emergencies, a warning is sent
to the central server through the alarm system
and wireless technology, so that experts can
come to help the patient. The results have shown
that this service increases the patient's freedom
of action and reduces the risk of death [28].

In another study, a home telemedicine system
was implemented to measure blood pressure.
With the help of this system, the patient's blood
pressure is sent to the center through the
Internet. The data received in the center is stored
and then processed using the software. Related
doctors also access the patient's information on
the Internet using a username and password,
view the results measured over time, and
monitor the patient's health. This system can be
accessed at any time [29].

In a research conducted on the use of
telemedicine in the treatment of tinnitus, the
researchers concluded that the use of an online
audiometry system can be effective in various
stages of the treatment process for tinnitus
sufferers; Among the applications of this system
are the initial observations of the initial
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evaluation, diagnosis, and optimization of
therapeutic tools, long-term monitoring of
patients, and online support. The online
audiometry system can be managed personally
and saves time and money in medical care.
However, it should be said that currently,
performing the analysis in the online audiometry
system requires an audiologist, because although
many clinical examinations can be done
remotely, it is necessary to make the final
diagnosis by an expert [30].

In 2013, another example of a telemedicine
system was implemented in a hospital setting,
which focused on monitoring the rehabilitation
of patients with neurological disorders. In this
method, the patient and doctor can interact with
each other through web-based applications. The
results of this study also showed that this method
reduces the time the patient stays in the hospital
without reducing continuous monitoring [31].
Also, another tool called M-health has been
introduced, which is expected to provide higher
quality in people's health. This tool is based on
mobile phone technology and includes an
application capable of medical diagnosis. This
program receives personal information and
displays the results of medical tests online to the
user. In addition to facilitating the work of
doctors and medical centers, this practice plays
an important role in the lives of users, because
they can check their health status at any time and
place. One of the important goals of these
systems is to provide personal attention and
motivate users [32].

In Lushan, China, after the April 2013
earthquake, teams developed a wireless portable
telemedicine system at a hospital located in the
earthquake zone and attended to a large number
of injured. The system was connected to other
hospitals with specialist rescue teams and rescue
ambulances to enable remote medical
consultation for special care, emergency
treatment, orthopedics, brain surgery, slow
surgery, biliary system, and other telehealth
services. Specialists used to diagnose and treat
the injured and were in contact with other
specialists. Using this system, many patients
were treated remotely [33]. A similar
implementation was also carried out in Sudan
and reported similar results [27].

Other researchers also believe that telemedicine
is suitable for the rehabilitation of patients with

cerebrovascular diseases and neurological
defects. They have introduced technologies that
increase the possibility of controlling r-tPA
(Recombinant tissue plasminogen activator) for
qualified patients [34, 35].

Examining the effectiveness of telemedicine
Ekeland et al. [36] evaluated all telemedicine
implementations that had been carried out until
2010 and measured their effectiveness. The
results of this survey showed the following: 64%
of the implementations indicated that
telemedicine in diseases, especially chronic
diseases, can be implemented well and has
positive effects. These effects are in the form of
increasing the effectiveness of treatment,
increasing the efficiency of providing health
services and increasing the usability of the
service. Also, the evidence showing the efficiency
and effectiveness of telemedicine in studies
related to teleradiology (especially neurology
applications), telemedicine in mental health, the
transmission of echocardiography images,
teledermatology, and care for Chronic diseases is
remote. 36% of the implementations also
indicated that the effectiveness of telemedicine in
some diseases is limited. For example, the
therapeutic effect of remote cardiac monitoring
in preventing cardiac arrest had not been
established until then. Some implementations
also showed that telemedicine did not have a
very positive effect on asthma care.

Moreover, 91 percent of all these
implementations acknowledged that
telemedicine has reduced costs. It has reduced
the patient's use of the hospital and increased the
patient's satisfaction and quality of life. Many
cases, such as teleradiology, provide time and
cost savings and sometimes clinical benefits by
avoiding travel and associated delays. Studies of
home care and monitoring applications also
show compelling evidence of cost reductions.
While in remote dermatology, despite the many
benefits for patients, there are additional costs
for hiring and employing medical care providers
[36, 37]. In another systematic study regarding
the role of information and communication
technology in the management of depression and
the diagnosis of its effect, the results of the
review showed that there is not enough evidence
about the effect of information and
communication technology in the management
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of depression, however, there is a hypothesis that
video conferencing It has the same results as
face-to-face treatments and Internet programs
can improve depression symptoms like in-
person treatments [38].

In a research that was conducted on the subject
of telemedicine to help pregnant women, the
results showed that counseling with pregnant
women has a therapeutic effect and also reduces
costs [39].

In another study, the effect of providing medical
services at home on veterans with diabetes was
investigated, and the results of this study
indicated that patients are more satisfied and
incur fewer treatment costs due to fewer visits to
medical centers [40]. Also, the results of another
study show that the use of telemedicine has had
a positive effect in reducing mortality and remote
disease management of patients who have had
cardiac arrest. In this method, the patient's
information is sent to the doctor through a
communication system, and the doctor controls
the important changes and takes the necessary
measures if a risk is detected [41].
In another study, all
implementations that were carried out until
2011 on children and adolescents with chronic

telemedicine

diseases were examined. This research focused
on three issues: effectiveness in reducing costs,
effectiveness in clinical outcomes, and patient
satisfaction. The results of the research showed
that telemedicine services for children and
adolescents with chronic diseases are cost-
effective and satisfactory for patients. Based on
this, it can be said that telemedicine is a practical
and satisfactory solution for the psychological
treatment of children with chronic diseases and
their families. Other findings of this study also
show that the use of telemedicine provides the
same clinical results compared to those who use
in-person services [42]. Experts can be sure that
the output and quality of service in telemedicine
are equal to traditional care and offer such
services to patients with full confidence.

Yager et al.'s [43] study conducted in 2012 on the
effectiveness of telemedicine in children with
chronic diseases confirms the aforementioned
findings. In 2012, the impact of telemedicine on
critical illness mortality was also investigated. In
this research, 11 hospital ICUs were examined
and the results showed that telemedicine has a
direct relationship with the reduction of

mortality in the hospital and ICU compared to
standard care methods. Also, the duration of
hospitalization is significantly reduced. Young et
al.[44] have also presented a similar result in this
field. In 2012, research was conducted to
compare collaborative care based on practice
and collaborative care based on telemedicine in
the treatment of patients with depression for 18
months. Exercise-based cooperative care is a
kind of intuitive exercise that is done with the
help of mental health professionals and with the
cooperation of family members. On the other
hand, collaborative care based on remote
medicine is carried out in a virtual environment
where mental health experts are also present
virtually and at all hours of the day and night. The
results of this study showed that the
effectiveness of treating patients by remote
medicine with the presence of specialists at all
hours of the day was higher compared to the
practice-based treatment method (with limited
presence of specialists) [45]. In another study, all
telemedicine implementations aimed at mental
health in the elderly population of adults and
children were examined. The result of this
evaluation also explained that telemedicine is
more effective in diagnosis and treatment than
personal care [46].

CONCLUSION

Currently, the demand for remote medical
services and home care services has increased in
developed countries. Medical centers have
turned to the approach of providing remote
health services. The results of the surveys show
that telemedicine in the treatment of many
diseases has been equivalent or more effective
compared to personal treatments, and in limited
cases, its effectiveness has not yet been fully
established. Another advantage of this
technology is 24/7 access. The use of this service,
in addition to being effective in the treatment of
diseases and the possibility of long-term access,
has also had an effect on reducing costs, and this
has caused developing countries to be
encouraged to provide telehealth services and
using New communication technologies turn to
these approaches.
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