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INTRODUCTION

Background: Telemedicine is considered an innovative approach for
management and follow up of communicable diseases, when person to person
contact has the risk of disease dissemination, such as the situation being
experienced with corona virus infection. The aim of this study was to evaluate
the role of telemedicine in patient follow-up and patient compliance in different
communication methods.

Materials and Methods: All patients discharged from a referral pulmonary
hospital dedicated to coronavirus infected patients were given instructions on
follow-up of symptoms. One group received messages via short message
system regarding the severity of their symptoms. For the other group a mobile
application was specially designed for tracking their well-being on a daily basis.
Severity of symptoms and course of disease were monitored in each group for a
two-month period.

Results: A total 1091 patients with mean age of 53.96+ 17.95 years were enrolled
in the study. In the first group 406 (60.14%) messages were successfully sent,
from which 150 (36.94%) patients replied. Also, 243(35%) patients contacted us
by making phone calls. Of the total patients in the second group, 153(64%)
patients started using the mobile application. Chief complaint of patients was
mainly cough, shortness of breath, fatigue, and myalgia. Deep vein thrombosis,
hyperglycemia, post kidney transplant patient and bloody diarrhea were
among the reported cases.

Conclusion: Patient follow-up during epidemics, especially when the disease
course is unknown, is an important step in both successful patient management
and disease control. This study showed the role of telemedicine for patient
follow-up, mostly in detecting special situations. But, in order to be successful
patient education and active follow-up are important factors that must be
considered.
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when visiting hospitals have the risk of getting infected

Telemedicine improves access to medical services via and also the risk of infecting others, similar to the situation
telecommunication and it is an innovative approach for now in corona virus pandemic. This system also reduces
managing patients with communicable diseases. As its the burden on the healthcare system, helps triage patients,
name indicates, medical care can be given to patients from direct the symptomatic ones to medical centers for

long distance using communication devices especially management, and follow the suspected ones on a routine



basis; therefore, save the medical facilities for those
seriously ilL.

During the previous epidemics, telemedicine has had a
leading role in patient management (1). Many patients
have been visited, consulted, prescribed, and also followed
during SARS, MERS, and Ebola and many other viral
outbreaks (2-4,6). Also, China’s success in slowing and
controlling corona virus transmission in the present
outbreak has been partly due to increasing virtual visits
(5,7). Most recent recommendations by authorities around
the world have also emphasized on using telemedicine as a
screening tool and that special arrangements must be made
to facilitate its process (8, 9).

Most of the previous experiences considering the use of
telemedicine in epidemics has been to help select patients
needing hospital care and keeping the suspected ones at
home, which is the strategy being implemented in most
countries infected with corona virus (10-12). But
considering the fact that the disease course is still unknown
and many of its features still needs to be clarified,
especially reinfection and late complications, patient
follow-up after discharge is an important issue that must
be taken into consideration.

According to the National Protocol for Corona virus
Patient Management in Iran, all patients discharged from
hospitals, are to be followed for the first 14 days. This
follow-up can be performed through a phone call in its
simplest form, but other means of communication, as
defined by telemedicine protocols, are also applicable.

Therefore, the aim of this study was to define and
evaluate the role of different telemedicine means of
communication for follow-up and assessment of patients
with corona virus infection after discharge. Also, their
participation in utilizing different ways of virtual visit was

evaluated.

MATERIALS AND METHODS
This cross-sectional study was performed on all
patients discharged from one of the leading and referral

hospitals for corona virus infected patients, during a four-
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month period. Two different means of telecommunication
were used for follow-up. During the first two months a
short message service (SMS) panel which was prepared for
sending bulk messages to all patients was used along with
an application for sending daily recommendations. During
the second two months a mobile application specially
designed for these patients was used for follow-up and
communication.

All patients were given instructions regarding the use
of each of these methods on the day of discharge. The
patients in the first group were given hard copies of the
instructions for SMS contacts and installation of
application. For the second group a phone contact was
made the day after discharge and oral instructions were
given for communication and application installation.
Also, the patients were free to make phone calls for any
questions they had, any time of the day.

It is worth mentioning that these patients were all
positive for corona virus and that their medication had
been started but not completed during their admission,
and after initial management, they were sent home with
drug prescriptions. Therefore, all patients needed to be
followed to monitor the course of their illness.

The short message service (SMS), which was sent from
the first day after discharge contained the following
questions:

Have you experienced aggravation of: 1-fever, 2-
cough, 3-dyspnea, 4-chest pain, 5-diarrhea, 6-myalgia,7-
anorexia and fatigue, 8 - none.

The patient would either reply by sending the number
relating to one or more of the symptoms or they were free
to call and talk about their problem. If the response by SMS
was positive to any of the symptoms, the patients were
actively contacted and further instructions were given
accordingly. Each patient had a separate file and daily
reports were registered during the study period. Patients
were also asked to install an application for the purpose of
receiving recommendations related to their status on a
daily basis. The interesting feature of this application was

the main reason it was chosen. Each day a
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recommendation or an informative message was sent to
each patient regarding their illness, which helped them
take better care of themselves. The topic of these messages
was chosen by the patients and they were renewed
regularly. Some of these topics were information about diet
and supplements, exercise and physical activities, stress
management, information on corona virus infection and its
control, personal hygiene, and many other useful topics.

For the second part of follow up a mobile application
which could be installed on android smart phones was
specially designed for these patients. Some features of this
application were: First, a notification was sent every other
day on a regular time to ask about their symptoms. Second,
a special chat section was designed for the patients to
contact their physician and ask questions. Third, the
patients were able to send images, such as chest x rays or
CT scans, if required. The symptoms include fever, cough,
dyspnea, chest pain, diarrhea, myalgia, anorexia, and
fatigue which the patients were asked to report on a
regular basis. Also the patients were free to make phone
calls any time they had problem or question.

Data was analyzed using the statistical package IBM
SPSS version 24.0 (Statistical Package for the Social
Sciences, Chicago, IL). P values less than 0.05 was

considered significant.

RESULTS

During a four-month period, 1091 patients who were
discharged from hospital were enrolled in our study. The
mean age of patients was 53.96+ 17.95 years, 631 (57.9%)
being male and 460 (42.1%) females.

According to the instructions, during the first two
months, communication started by sending SMS from the
first day after discharge. A total of 675 patients were
discharged and 406 (60.14%) SMS were successfully sent
and a total of 150 (36.94%) replies were received. The
reasons for unsuccessful sending of message were mainly
due to wrong number registration, blocking of commercial
messages which is the main issue in sending bulk

messages, and no net communication. A total of 243(36%)

patients contacted us by making phone calls. The main
questioned asked by the patients, while speaking to them
on the phone, was “what they should do after the drug
therapy was finished” “what do they do after their
quarantine duration finishes”, “can they have regular

contacts with family members thereafter?” (Table 1).

Table 1. Questions mostly asked by the coronavirus infected patients via phone
calls

Question Frequency
(percent)

How do | know | am not a carrier after the quarantine

1 period has finished? Can | have close contact with my 240 (99%)
family?

2 Should | visit by my physician after the quarantine? 240(99%)
Should I refill my medication after | finish the course of

3 194.4(80%)
treatment?

4 Should | perform a coronavirus test after the quarantine? 182.2(75%)

5 Isthere arisk of reinfection after recovery? 121.5(50%)

Considering the educational application, especially
designed for patients with corona virus, a total of
232(33.4%) patients started using it with a mean age of
40.54+ 15.42 years, 97(42%) of them being female and 134
(58%) males. The use of this mobile app was additional to
the sign and symptom follow-up which was being
performed by SMS.

For the purpose of education 1145 health
recommendations were prepared regarding general
knowledge about corona virus infection, prevention,
personal hygiene, medication, stress management, physical
exercise, and many other issues which were sent to the
patients on a daily basis and as requested by the patients,
which means that the patients chose the type and number
of recommendation to receive at registration phase. A total
of 9200 recommendations were sent to our patients during
the study period. The major comments and feedbacks
received from the patients are listed in table 2.

For the second part of the study 416 patients who had
registered phone numbers were contacted, from which 315
patients replied. Initially the patients were asked whether

they had smart phones and 285 (90%) replied positive. Of
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these 240(76%) had android phones. Results showed that
240 (100%) patients had installed the application after the a5

Shortness of Breath

Number

oral instructions, but 153 (64%) had wused it for 3(:
communicating with us. Y
25

20 — 3PP

Table 2. Patients’ comments and feedbacks on educational application 15 e
10
5
Positive opinions 0

1 2 3 4 5 6

1 Giving information about drugs like drug interactions and adverse effects is
useful

2 Nutrition and diet recommendations are very useful

3 Direct and continuous communication with your team and physicians is a
positive point

4 Sending physical exercises to do at home is very useful Weakness and Fatigue
Negative opinions

~

Day

Figure 3. Number of patients reporting shortness of breath during 7 sessions of
contact by SMS and application
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1 ltwas better if we were taught how to use the application initially ?:
2 I would like to have some space to talk about my problem, g ]
3 lamtotally confused and don't know what to do after the drugs finish. 15
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The main symptoms reported by the patients during

Day
the two phases of the study were having persistent cough, o
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shortness of breath, fatigue, and myalgia (Figure 1-6).

Figure 4. Number of patients reporting weakness and fatigue during 7 sessions
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Diarrhea

Number

Figure 7. Number of patients reporting diarrhea during 7 sessions of contact by
SMS and application

Some special conditions were: 1) a 42-year-old female
patient was a case of kidney transplantation and had
developed dyspnea after restarting her
immunosuppressive drugs after 7 days of anti-corona
treatment, who was referred for further evaluation. 2) Two
74 and 68 male cases of persistent hyperglycemias were
referred for diabetes control. 3) A 33-year-old male had
right leg pain and was referred for Doppler
ultrasonography and diagnosed with deep vein thrombosis
and received anti-coagulants. 4) A 55-year-old female
patient had bloody diarrhea who was referred for
management. 5) Twenty-one patients [13, (7.2%) male and

8, (5.3%) female] had died during this period.

DISCUSSION

Telemedicine has many potential capabilities and
advantages which can be implemented throughout the
entire health-care system during special situations, namely,
epidemics, outbreaks, and disasters. Patient follow-up
during epidemics, especially when the disease course is a
mystery, is an important step in both successful patient
management and disease control. This study showed the
role of telemedicine as a tool for corona virus patient
follow-up and the potentials it has and also highlighted its
value for defining the course of this unknown disease.

The use of telecommunication as a method of patient
evaluation, diagnosis, and even treatment goes way back
in history, but with the advent of novel communication
systems and evolve of information technology, medical

science has reached a new era (13). Many diverse

applications have been defined for telemedicine such as
emergency situations, disasters and outbreaks (2,3,4,6,14),
management of chronic diseases (13), acute illness (15-17),
intensive care management (18), and rehabilitation (19). As
an example, during Ebola disease outbreak specially
designed applications were used for patient detection and
follow-up, with significant results (1,3).

As a new branch of science which is teamwork between
medicine and information technology, telemedicine has
introduced many promising options and devices. Each and
every device which is developed has in itself specially
designed features to meet certain expectations and needs.
Therefore, device selection should be based on target
patients, needs, and expected results.

Since the first Corona virus pneumonia report to WHO
on December 31, 2019 until declaring it a Public Health
Emergency of International Concern (PHEIC) on January
30, 2020 (20), and eventually announcing the pandemic
situation on March 11th 2020 (21) the world has faced a
great challenge. Rapidly increasing number of infected
patients and critically ill cases needing intensive care has
lead government and authorities to stop the spread of the
disease by setting restrictions and regulations for people
movement and contacts (22). But still the high number of
suspected cases and patients visiting medical centers is a
major issue in even highly equipped medical centers
around the world (23). Therefore, the most promising
solution to this problem is screening and admitting the
critically ill patients and monitoring the less severe cases
from home using telecommunication devices. One other
advantage of using telemedicine is minimizing the length
of hospital stay for stable patients and continuing their
management at home with the help of telemedicine
monitoring and follow-up.

Our study was based on follow-up of patients, to
monitor the course of their illness. Considering the fact that
many aspects of corona virus infection is still unknown, an
interesting output of our study was to describe the disease

course during the upcoming weeks and their reactions

toward the illness.
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As results show, during phase one of our study
roughly one third of total patients responded to SMS
and/or installed the educational application. This may be
due to subsiding of the symptoms or unwillingness to
participate. But during phase two when instructions were
given orally the day after discharge a considerable positive
feedback was received and 100% of the patients installed
the application. Although 64% of the patients started using
it, which means still one third did not participate. This rate
of usage is still twice the feedback we received from phase
one and shows the importance of direct contact and active
follow up of patients.

One interesting result of this study was that
approximately one third of the patients started making
phone calls, although they had access to text messaging.
This may be due to the fact that the patients feel more
confident when speaking to their doctors rather than
texting them and speaking gives them the sense of a real
visit. While speaking on the phone, the patients talked
about more than one issue, but texting gave them limited
space. But from our point of view, application gives us the
opportunity to be in contact with patients on a regular
basis and has the advantage of sending reminders for
medicine consumption and online visits and also helps us
develop medical records of our patients for future refers.
This difference between the point of views of patients and
physicians may be an obstacle for successful telemedicine
utilization, but further studies are recommended to better
clarify the issue.

During the period of our study, the major concern of
our patients was “what they should do after the drug
therapy was finished” and more importantly “what do
they do after their quarantine duration finishes”, “can they
have regular contacts with family members thereafter?”
Although many reports have defined the incubation and
infectivity period of the disease, there is still uncertainty
regarding the risk of infection these patients have for
others (24,25). During our study we came up with
interesting information about the duration of symptoms.

Most of our patients still had dry coughs during the 3rd
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and 4th weeks of their illness, which means they were still
symptomatic, and more interesting was the fact that some
symptoms appeared during the follow-up period, as an
example diarrhea was first detected in some of our patients
during this period, and considering the fecal transmission
of the disease it seems that the available protocols of
quarantine and patient isolation should be revised (26,27).

At the moment the global concern is saving the lives of
the newly infected patients, not much information is
released regarding the future of the survivors. Can they
have normal lives? Since this state of undetermined living
puts special psychological pressures on patients and
families, having close long- term communication with the
patients seems important. Sending health
recommendations is one of the options which we tried in
our study and received promising feedbacks.

Regarding the potentials of information technology
now a days, and also the special situation that covid-19
pandemic has developed for the human beings around the
world, it is logical to make more use of telemedicine. But
our study showed that to make the use of it more
widespread, initially the general population must be
familiarized with and informed about the positive aspects

of tele-communication and therefore encouraged to further

participate in using this new way of clinical management.

CONCLUSION

Telemedicine has much potential in patient follow up
during epidemics, especially when the disease course is
unknown. This study showed the role of telemedicine as a
tool for corona virus patient follow-up, and also for
defining the course of this unknown disease. But patient
familiarization, initial education, and active follow-up are
essential factors for success of this method and better

participation of patients.
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