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Abstract
Background: With an emphasis on implementing self-care protocols to control and manage coronavirus
disease and its widespread prevalence as well as high transmission rate along with de�ciencies in the
health system, the use of technologies to implement care protocols, disease management, and control is
undeniable. Therefore, the present study has been conducted aimed to design, implement and evaluate
mobile-based self-care educational software for patients with Covid-19 in order to provide self-care
protocols in an interactive environment for better disease control and management.

Methods: The present study is applied and developmental that has been conducted in 2021in order to
design, implement and evaluate mobile-based self-care training software for Covid-19.This study will be
conducted at four stages.The fourth stage will be the open-label, parallel-group, randomized controlled
trial and evaluation stage of software, in which the patients with Covid-19 who are required to self-
quarantine at home and follow self-care protocols. The proposed clinical trial will be held at the medical
centers in Ardabil and Khalkhal cites, for 4 weeks to assess the e�cacy of mobile-based self-care
educational software for patients with Covid-19 for better disease control.

Conclusion:

It is expected that the use that 4 weeks use of the application will improve measures of investigation.

Trial registration: Iranian Registry of Clinical Trials IRCT20210509051231N1. Registered on23 June 2021,
https://www.irct.ir/user/trial/56352/view.

Introduction
The new Coronavirus, with a scienti�c name of severe acute respiratory syndrome- corona virus-2 (SARS-
CoV-2) and the disease caused by it (COVID-19), has caused much concern and panic among people
worldwide. World Health Organization (WHO) announced the spread of this virus as an agent of a public
health emergency around the world[1–3].

Coronavirus causes mild symptoms such as cold and potentially fatal symptoms such as SARS. The
human-to-human transmission, similar to the �u, has led to its rapid spread around the world[4]. The
symptoms of Covid-19 are mild and can be treated in 70% of patients with the virus, but may be more
severe in others and even lead to death[5]. Originally, in epidemics and pandemics, measures should be
taken in two �elds, in the �eld of treatment and health, as well as in the �eld of information, training,
preserving public health, controlling stress and anxiety. Dealing with Covid-19 pandemic at the �rst stage
requires preventive and self-care measures by individuals themselves. However, Coronavirus is still
infecting many people around the world. The clinical information about the virus and treatment options
are limited, and no speci�c vaccine or treatment has been developed for the disease[6, 7]. In general,
individuals should largely take precaution based on transmitting the virus until the risk of secondary
transmission is reduced. Prevention and management of the disease using self-care protocols can be a
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useful solution to overcome Covid-19[8]. The WHO recommends following self-care protocols; reducing
out-of-home presence, wearing a mask, and social distance in order to prevent the spread of the
disease[9]. In general, following self-care protocols and measures are the main ways to control severity of
the disease and reduce prevalence and transmission of the virus[10].

The high number of patients referred to medical centers is another problem during the global epidemics,
including the global crisis of coronavirus, which puts a lot of workloads on medical centers [3, 11]. If the
number of referrals continues, care and treatment personnel will face burnout and not be able to provide
medical services. It has also been shown that many people who are test positive may have no symptoms
or have a mild limiting virus syndrome that includes fever, weakness, and dry cough. For this reason, in
many countries, organizations and centers providing medical services hospitalize patients with normal
and mild disease at home and persuade them to observe self-care and disease control[12, 13].

Self-care is de�ned as a two-step process involving health preservation through positive health measures
and disease management through the process of diagnosing, recognizing, evaluating, treating symptoms,
and evaluating effectiveness of treatment. The self-care process, as de�ned by Riegel and Dickson, has
�ve consecutive and hierarchical stages: symptom monitoring, symptom diagnosis, symptom evaluation,
treatment follow-up, and treatment evaluation[14]. By de�nition, for people at high risk, disease
management includes monitoring of symptoms and early diagnosis, as well as evaluating and following
treatment for patients with Covid-19 is one of the stages of self-care that can be one of the basic steps to
better control the disease. Therefore, training self-care protocols to patients with Covid-19, especially
those with mild symptoms that do not require special care can be one of the effective ways to control the
disease[15–18].

Using capabilities and capacities of common technologies such as smart phones to provide self-care
training is one of the new methods for training[19]. The use of smart phones in the �eld of health has led
to the introduction of the �eld of mobile health (m-health)[20, 21]. The term refers to the use of portable
mobile phones, for example smartphones and personal digital assistants (PDA) used for training,
management, monitoring, diagnosis and treatment. The World Health Organization de�nes mobile health
as medical and health measures supported by mobile phones such as smartphones, patient monitoring
devices, personal digital assistants, and other wireless devices [22]. New information technologies have
high potential for controlling and managing diseases, especially contagious diseases that are spreading
rapidly[23]. Disease management includes training the patient and following the treatment process.
Mobile-based health apps with potential to target heterogeneous population of patients with long-term
diseases by training and providing self-care solutions through interactive software improve the health of
their users[24–26].

With an emphasis on implementing self-care protocols to control and manage coronavirus disease and
its widespread prevalence as well as high transmission rate along with de�ciencies in the health system,
the use of technologies to implement care protocols, disease management, and control is undeniable.
Therefore, the present study has been conducted aimed to design, implement and evaluate mobile-based
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self-care educational software for patients with Covid-19 in order to provide self-care protocols in an
interactive environment for better disease control and management.

Methods And Material

Study Design
The present study is applied and developmental that has been conducted in 2021in order to design,
implement and evaluate mobile-based self-care training software for Covid-19. This study is among
development studies given that will develop and provide a self-care training software. Also, given that it is
expected that the study results can be used to help people in society to control, prevent, diagnose and
self-care training, it is among applied studies. This study will be conducted at four stages.

Stage 1
At the �rst stage, a descriptive-analytical study will be conducted to identify the data elements and
requirements of software and determine self-care instructions.

The �rst stage results will provide a researcher-made questionnaire based on a review of valid scienti�c
references and the latest �ndings and global guidelines in the �eld of self-care and treatment of Covid-19
provided to physicians and specialists. The data elements questionnaire will include three parts:
demographic information, self-care protocols and clinical information, and software capabilities. The
validity of this questionnaire will be based on opinions of infect ologists, internal medicine specialists,
health information management and medical informatics specialists. The questionnaire reliability will be
con�rmed using Cronbach's alpha test.

At the �rst stage, the research population will include infect ologists and internal medicine specialists, as
well as health information management and medical informatics specialists to determine data elements
and requirements of software, as well as self-care protocols. The study site during this study at the �rst
stage will include databases, library resources, and the latest global studies to identify data elements and
self-care protocols. The sampling method at the �rst stage is convenience and among clinical specialists
in medical centers of Khalkhal and Ardabil cities.

At the �rst stage, the data will be collected using a researcher-made questionnaire. The questionnaire
validity will con�rm based on face validity and under the supervision of clinical, health information
management and medical informatics specialists. Cronbach's alpha test method will be used to con�rm
reliability of the questionnaire. In order to further and facilitate participation in the study, the visit will be in
person and / or by e-mail or social networks.

Stage 2
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The second stage will involve design and implementation of Covid-19 self-care training software. In order
to provide a self-care system ADDIE model, which includes �ve stages of Analysis, Design, Development,
Implementation, and Evaluation, will be used. At these stages, �rst functional features, information �ow
and physical architecture of self-care training software will be determined, and then using Java
programming language, the database will be design by SQLite. The operating system will be selected
according to the request of the Android operating system in Iran. Finally, programming will take place in
the Android Studio programming environment, and the program will be provided and evaluated.

Stage 3
The third stage will include evaluating usability of software. For usability evaluation, a quasi-
experimental study will be conducted based on the perspective of the main users of software. For this
purpose, a standard software usability evaluation questionnaire will be used.

At software usability evaluation stage (stage 3), the standard Quiz questionnaire version 7 will be used,
which validity and reliability of this questionnaire has been con�rmed in previous studies [27]. This
questionnaire consists of six parts and 63 questions. The �rst part of the questions is related to
demographic information of the participants in the study (10 questions), the second part of the questions
is related to user-friendly of self-care software (15 questions), the third part of the questions is related to
the ease of use of self-care software (14 questions), the fourth part of the questions is related to security
and reliability of self-care software (13 questions), the �fth part of the questions is related to motivational
and training effects of self-care software (8 questions), and the sixth part of the questions is related to
the importance of self-care software (3 questions).

Stage 4

Study Design
The fourth stage will be open-label, parallel-group, randomized controlled trial and evaluation stage of
software, in which the patients with Covid-19 who are required to self-quarantine at home and follow self-
care protocols. The proposed clinical trial will be held at the medical centers in Ardabil and Khalkhal cites,
for 4 weeks to assess the e�cacy of mobile-based self-care educational software for patients with Covid-
19 for better disease control.

Aims And Study Hypotheses
The primary outcomes of the study are to examine the effect of 4 weeks effects of use of application on
mean score of the duration of symptoms of disease and the compliance with self-care instructions in
home quarantine in the intervention group, which will be assessed using the checklist. The secondary aim



Page 6/11

is to determine the associations between mean score of the duration of symptoms of disease and the
compliance with self-care instructions in home quarantine and demographic variables. It is hypothesized
that 4 weeks use of the application will improve measures of investigation.

Participants
At the fourth stage, our population will consist of the patients with Covid-19 in Khalkhal and Ardabil cities,
who have been hospitalized at home by the order of the medical team. Inclusion criteria will be the
willingness to participate in the study, age range of 20 to 70 yrs. old, and people with coronavirus
(con�rmed by PCR) and required to quarantine at home, and using a smart phone. The subjects with any
of the following criteria will be excluded: unwilling to continue, those that require hospitalization for
worsening of their condition. The study site during this study at the intervention stage will include
medical centers in Khalkhal and Ardabil cities.

Sample Size
We hypothesized that use of application would be associated with a 10% reduction in the duration of
disease symptoms or 10% more compliance with self-care instructions in home quarantine. Then sample
size based on power = 80%, and α = 0.05 is estimated 67 participants in total [28]. Finally, considering the
5% sample loss, 35 subjects were recruited for each group.

Randomization
At software intervention and evaluation stage, after referring to the Deputy of Health of Khalkhal
University of Medical Sciences, the list of people with the disease who are in home quarantine will be
provided and then they will be randomly selected based on the sample size. The subjects will be
randomly strati�ed according to age using a permuted block randomization procedure by Random
Allocation Software (RAS). They will be assigned to one of the two study groups: Control group (n = 35)
and Intervention group (n = 35). (Fig. 1)

Intervention And Assessment
For the intervention group, software will be installed on the smartphone and participants will be asked to
use software as a guide for compliance with health protocols, drug compliance, diet, exercise and daily
habits (smoking, sleep and rest) for 4 weeks. For the control group, routine care is provided by the
University of Medical Sciences and software will be not provided to them. After 4 weeks, the participants
in both groups will be asked to complete a study checklist. The checklist has 3 parts. The �rst part
includes demographic information of the participants in the study. The second part includes questions
related to clinical symptoms of the disease (fever, body aches, cough, sore throat, gastrointestinal
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symptoms, and lack of smell and taste) as yes and no, duration of each symptom (as an open question)
as well as total duration of the disease, with two yes and no questions on transmission to other family
members and the number of people to whom the disease has spread. The third part includes phrases
related to quarantine care protocols (health protocols, drug compliance, diet, exercise and daily habits
(smoking, sleep and rest) in 3 options of I followed (score 3), I did not follow (score 2) and no case (score
1) that the participants will answer the questions according to their performance and �nally the score of
this part will be obtained. Since the present tool is a checklist, so investigating its validity and reliability is
not necessary.

Statistical analysis
All statistical analyses will be performed using the IBM SPSS Statistics software (Version 23) (IBM SPSS
Statistics, Armonk, USA). The normality of the variables will be con�rmed using the Kolmogorov-Smirnov
test. A chi-square test will be applied to compare the categorical data between treatment groups at the
baseline. Independent sample t-test and Mann-Whitney test will be used to compare parametric
continuous and nonparametric data between the groups, respectively. To control confounding variables,
analysis of covariance (ANCOVA) test will be used to determine the differences between the groups post-
intervention, while adjusting for baseline measurements and covariates. Moreover, Pearson -test or
Spearman- test will be used to indicate the correlation among compare parametric continuous and
nonparametric data, respectively. Intention-to-treat analysis will be employed, as well. All the categorical
and numeric parameters were displayed as a number (percentage) and mean (standard deviation),
respectively. A p-value of less than 0.05 will be considered to be statistically signi�cant.

Discussion
This study aims to develop a mobile-based self-care educational application for patients with Covid-19
and to determine its impact on disease management. Development of the suggested application and
evaluation of its impact on the patients with Covid-19 who have been hospitalized at home by the order
of the medical team will have the potential to develop useful media for managing and controlling the
disease by teaching self-care guidelines to patients hospitalized at home.

Abbreviations
m-health: mobile health;PDA: Personal Digital Assistants; SARS-CoV-2:severe acute respiratory syndrome-
Corona Virus-2; WHO:World Health Organization.
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Figure 1

Protocol �ow diagram
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