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Abstract

Background: The rapid growth of COVID-19 disease in recent days has led to the
rapid development of mobile health applications.

Objective: This study aims to evaluate the quality of applications which provide
information related to Coronavirus in Iran.

Method: A systematic search has been conducted in Cafebazaar (Iranian app store)
between May-October 2020. The Mobile Application Ranking Scale (MARS) is
used to evaluate mobile applications and includes 23 items.

Result: After limiting Apps to the criteria specified in the systematic search, 13
mobile applications were downloaded from Bazaar Cafe, which have been evaluated
in terms of functionality, engagement, aesthetics, information, and subjectivity. In
general, the Apps analyzed in this article are in poor condition in terms of quality.
The highest rated app is Mask (2.69) and the lowest score is for Corona (Statistics,
video, map) (1.47).

Conclusion: The findings of this study showed that coronavirus applications
designed in Iran are not in a favorable position in terms of MARS indicators. The
lowest average was related to the information indicator. This shows that there is no
professionalism in designing applications and it is necessary to pay special attention
to evidence-based information in designing self-care and prevention programs of
COVID-19.
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Introduction:

More than 200 countries have been struck by the coronavirus disease-
2019 (COVID-19) pandemic [37]. due to the absence of a particular
medicine, the promotion of respiratory and hand hygiene, social
distancing , quarantines for the suspected cases, isolation and contact
tracing of the infected individuals, and widespread travel bans have
been implemented [6].

To cope with these issues, digital content in different applications
have appeared with different initiatives, which are currently driven by
organizations and governments worldwide. The main purpose is to
efficiently teach people, who have been in close contact with infected
individuals , how to behave and prevent being infected, treatment,
instructions, etc. their effort is keeping people up-to-date with the
latest information about COVID-19 and help them to control this
situation individually.

There is an increasing number of health, well-being and medical
applications for mobile phones on the market [17]. Mobile Apps have
been developed and studied in different fields related to the health
before [3][5][7]1[12][13][18][22][25][31][35]. For instance, Apps
privacy [8][10], reliability and effectiveness[9], learning about
COVID-19[16], COVID-19 Apps’ frameworks[21]. With the advent
of technology and the rise of digital innovation, people's access to
health information has been increased. Especially in epidemic
[34][26] or pandemic conditions, the use of mobile applications has
enhanced the level of public awareness and support of the healthcare
workers[1][11][27].With the outbreak of the coronavirus epidemic,
various Apps have been developed in regard to this aim; such as
contact tracing and information dissemination[2][38], lockdown
enforcement, generating awareness and monitoring of quarantined
individuals[20], national and international media reports[19][28][33].
The app functions have been classified according to the clients as
health workers, health system managers and data services by the
WHO [36]. There are several tools used effectively to study Apps in
health scope [14]. MARS, created in the health environment, is used
to evaluate the quality of mobile apps [17].

A unique opportunity has been provided by mobile applications
due to their quality enabling distant connectivity with the flexibility of
function, design, and accessibility [23]. Current estimates suggest that
the global usage of smartphones stands at 3.5 billion as of June 2020
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that provides a large user base to help coordinate and implement
mobile interventions to disseminate information and help with
pandemic response [15][32]. Therefore, the purpose of this study is to
analyze and evaluate the contents as well as features of COVID-19
mobile apps in Iran in Persian Language.

Methodology:

A systematic search was conducted in Cafebazaar (Iranian app
store)sometime between May-October 2020. We used the terms
'‘COVID-19', 'coronavirus', '‘pandemic’, and 'epidemic. We found 61
apps. Criteria for inclusion of programs in the research community
were: Persian language, coronavirus training programs, and free
download.

For eligible apps, data was extracted by app name, developer,
disability, target, cost, app functionalities, average user rating, the
number of user ratings, and downloads. After that, for the screening of
the apps, we used the app titles and full description. We excluded the
games, and apps with not enough information and no longer available
or working
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Figl. Systematic search of Coronavirus apps.

The only specific and reliable quality assessment tool for mobile
health applications that offers multidimensional measurement is the
Mobile Application Ranking Scale (MARS) [29] which was used to
evaluate mobile applications and it includes 23 items grouped by five
subscales: engagement (5 items), functionality (4 items), aesthetics (3
items), information (7 items), And subjective quality or subjectivity (4
items) which are presented in the following table.

Table 1. MARS subscales

Scales Subscales
Engagement | 1. Entertainment 2. Interest 3. Customization 4. Interactivity 5.
Target group
Functionality | 6. Performance 7. Ease of use 8. Navigation 9. Gestural design
Aesthetics 10. Layout 11. Graphics 12. Visual appeal
Information | 13. Accuracy of app description 14. Goals 15. Quality of
information 16. Quantity of information 17. Visual information
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Scales Subscales

18. Credibility 19. Evidence base

Subjective 20. Would you recommend this app?

21. How many times do you think you would use this app?
22. Would you pay for this app?

23. What is your overall star rating of the app?

The average of the first four subscales determines the program quality
score. MARS items use the Likert scale: 1-inappropriate, 2-poor, 3-
acceptable, 4-good, 5-excellent

One team of 20 evaluators (specialists in the field of medical
informatics) performed the evaluation. Each evaluator was assigned at
least two evaluation programs. Training sessions were held for
experimenters on the process of evaluating programs using templates
and they were provided with detailed information on how to evaluate.

The results provide a list of special quality rating programs for
coronavirus prevention to recommend its use to individuals. All the
apps selected were free to download, with no in-app purchase
options/requirements.

Result:

The results provide a list of coronavirus education and prevention
programs with their quality ratings. A total of 61 Apps were
identified. After the eligibility phase, 13 apps were obtained.

Table 2. Average score of quality of coronavirus applications

N App name Average quality
1 Mask 2.69
2 Corona virus program of Qom University of Medical 2.64
Sciences
3 Health Ambassadors 2.62
4 Taak (Nutrition, safety and corona) 2.50
5 Corona moment statistics 2.57
6 Corona counter system 2.33
7 Corona / Online Diagnosis, News, Education, Statistics 2.27
8 Ned 2.45
9 Corona comprehensive 2.56
10 | Pezeshket 2.11
11 | Corona virus (preventive ways) 1.89
12 | Corona (statistics, video, map) 1.47
13 | Corona and Iran 1.90
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In this study, 61 mobile applications were downloaded from Bazaar
Cafe, and after limiting them to the criteria specified in the systematic
search, 13 of them were evaluated in terms of Functionality,
Engagement, Aesthetics, Information sharing, and Subjective. In
general, the programs analyzed in this article are in poor condition in
terms of quality.

Fig 2. The average scores of the quality of indicators in 13 Apps
according to MARS subscales

As it is apparent in Fig 2, the highest rated app is Mask (2.69) and the
lowest score is for Corona (Statistics, video, map) (1.47).
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Fig 3. The evaluation of indicators in Mask according to MARS
subscales

Fig 3 shows the average score of each indicator in Mask app.
Functionality is ranked at the top (2.98), and the lowest score belongs
to information (1.99). Therefore, Aesthetics (2.90), Engagement
(2.89), Subjective (2.70) are ranked respectively among the highest
and lowest indicators.

Fig 4. The evaluation of indicators in Coronavirus Program of Qom
University of Medical Sciences according to MARS subscales
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Fig 4 demonstrates the average score of each indicator in
Coronavirus Program of Qom University of Medical Sciences app.
Functionality is ranked at the top (2.84) and the lowest score belongs
to Aesthetics (2.42). Therefore, Engagement (2.78), Subjectivity
(2.66), information (2.54) are ranked respectively among the highest
and lowest indicator.

Fig 5. The evaluation of indicators in Health Ambassadors according to
MARS subscales

Fig 5 illustrates that the average score of each indicator in Health
Ambassadors app. Functionality is ranked at the top (2.99) and the
lowest score equally belongs to Engagement and Subjective (2.22)
indicators. Information (2.90) and Aesthetics (2.77) are ranked as the
second and third places respectively.
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Fig 6. The evaluation of indicators in Taak (Nutrition, safety and
corona) according to MARS subscales
As It can be seen in Fig 6, the average score of each indicator in Taak
app is evaluated. Subjective is ranked at the top (2.93) with the highest
score, followed by Aesthetics (2.60), Functionality (2.45),
Engagement (2.34), and Information (2.19) are ranked as the second
to fifth places, respectively.

Fig 7. The evaluation of indicators in Corona moment statistics
according to MARS subscales
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The results of evaluating the MARS subscales in Corona moment
statistics app are presented in Fig 7. Subjectivity is ranked with the
highest score (2.99) , followed by Aesthetics (2.84). Functionality
(2.78), Information (2.66), and Engagement (2.60) are ranked as the
second to fifth places, respectively.

Fig 8. The evaluation of indicators in Corona counter system according
to MARS subscales

Evaluating the MARS subscales in Corona counter system is shown in
Fig 8. Subjectivity is ranked with the highest score (2.89) .
Functionality (2.69), Aesthetics (2.50), Engagement (2.49), and
Information (1.11) are ranked as the second to fifth places,
respectively.
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Fig 9. The evaluation of indicators in Corona/ Online Diagnosis, News,
Education, Statistics according to MARS subscales

It is apparent from Fig 9 that Functionality (2.88) is ranked at the top
among the indicators of Corona / Online Diagnosis, News, Education,
Statistics. The second to fifth places belong to Aesthetics (2.59),
Engagement (2.28), Information (1.99), and Subjectivity(1.65),
respectively.

Fig 10. The evaluation of indicators in Ned according to MARS
subscales
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Fig 10. highlights that Aesthetics (2.99) has the highest score in the
evaluation of indicators in Ned. Engagement (2.70), Subjectivity
(2.39), Functionality (2.22), and Information (1.98) are ranked as the
second to fifth places, respectively.

Fig 11. The evaluation of indicators in Corona comprehensive according
to MARS subscales

As It can be seen in Fig 11, the average score of each indicator in
Corona comprehensive app is evaluated. Information (2.99) is ranked
at with the highest score(2.5). Functionality (2.88), Subjectivity
(2.55), Engagement (2.20), and Aesthetics (2.19) are ranked as the
second to fifth places, respectively.
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Fig 12. The evaluation of indicators in Pezeshket according to MARS
subscales

The results of evaluating the MARS subscales in Pezeshket App are
presented in Fig 12. Information (2.55) is ranked at the top with the
highest score .Functionality (2.44), Engagement (2.27), Aesthetics

(2.11), and Subjectivity (1.19) are ranked as the second to fifth places,
respectively.

Fig13. The evaluation of indicators in Corona virus (preventive ways)
according to MARS subscales



156 International Journal of Digital Content Management / Vol. 2, No. 3, Summer & Autumn 2021

It is apparent from Fig 13 that Functionality (2.80) is ranked at the top
among the indicators of Corona virus (preventive ways). The second
and third places belong to Aesthetics (1.89), and Subjectivity (1.80).
The fourth place equally belongs to Engagement, and Information
(1.50).

Figl4. The evaluation of indicators in Corona (statistics, video map)
according to MARS subscales

Fig 14. shows the average score of each indicator in Corona
(statistics, video map) App. Aesthetics is ranked at the top (1.95) and
the lowest score belongs to information (1.10). Therefore,
Engagement (1.55), Subjectivity (1.44), and Functionality (1.33), are
ranked respectively among the highest and lowest indicators.
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Figl5. The evaluation of indicators in Corona and Iran according to
MARS subscales

Fig 15. demonstrates the average score of each indicator in Corona
and Iran App. Subjectivity is ranked at the top (2.90) and the lowest
score belongs to Engagement (1.32). Therefore, Aesthetics (2.21),
Functionality (1.75), and information (1.33) are ranked respectively
between the highest and lowest indicators.

Discussion:

However, It should be admitted that little research has been done into
smartphone applications for Covid-19. Despite a large number of
programs in Bazaar Cafe, no study has been conducted to evaluate
their quality. The authors of the paper believe that the present study is
one of the first studies to conduct a comprehensive evaluation of the
mobile applications used during the COVID-19 epidemic. The
psychometric properties of the MARS scale are reliable and valid, so
the use of this tool provides a solid ground for our study [30].
Smartphone applications have great potential for controlling the
dissemination of misinformation related to the COVID epidemic,
raising public awareness, tracking patients, and ultimately helping to
improve preventive and clinical patient care. One effective way to
deal with an epidemic is to use health communication information
technologies, such as Mobile Health (mHealth).
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To tackle and control COVID-19 as an emerging disease, we must
use mHealth capabilities and programs. Therefore, mHealth can be
used as a supportive approach to public health programs in an
epidemic/pandemic [4].

The developers of the App believe that the "Mask App" was
created to prevent people from being infected by Corona. People can
see the map of high-risk areas and enter their health status on a daily
basis and assess the possibility of themselves and their families being
infected by Corona. "The production of the Mask was voluntary and
without commercial motives. The purpose of the Mask is to help
Iranian citizens and the health system to control the spread of
Coronavirus. It also tends to reduce victims by increasing awareness,
and it provides a map of the disease in Iran" [40]. However,
evaluation of the quality of this application according to the MARS
tool shows that this program is weak in the information sector (1.99)
and it is in an unfavorable situation regarding other components such
as entertainment (2.89), performance (2.98), aesthetics (2.9), and goal
(2.7). According to the average of each section, it can be concluded
that this program is more of an entertainment aspect and lacks
specialized information that can be effective in reducing the
occurrence of the disease. After the Mask, the highest average is
related to the Corona virus program of Qom University of Medical
Sciences. The expert evaluation showed that the overall average score
of MARS in this application is weak (2.64) and it is in an unfavorable
situation. The average score included entertainment (2.78),
performance (2.84), beauty (2.42), information (2.54), and goal (2.66).
Coronavirus application is provided by the Vice-Chancellor for
Research and Technology of Qom University of Medical Sciences
[41]. According to the designers of this application, this program is
the first university application for corona prevention [39]. However,
according to the findings of this research, this application needs to be
seriously re-examined and modified. Among the 13 applications
reviewed, 10 applications were Pezeshket (2.11), Corona
Comprehensive (2.56), Ned (2.45), Corona / Online Diagnosis, News,
Education, Statistics (2.27), Corona Counter System (2.33), Corona
Moment Statistics (2.57), Mask (2.69), Taak (2.50), Health
Ambassadors (2.62), Corona virus program of Qom University of
Medical Sciences (2.64) are on an almost equal average,
approximately 2 and 3, applications Corona and Iran (1.90), Coronas
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(statistics, video, maps (1.47), coronavirus (ways of prevention) (1.89)
are in comparison above 1.4 and below 2. In general, the indicators of
entertainment, performance, aesthetics, Information, and purpose do
not have a satisfactory average. None of the reviewed applications
has a satisfactory average in the entertainment indicator. In the
entertainment indicator, the score of entertainment, interest,
customization of interaction, and the target group is not in good
condition. In the performance indicator, there is poor leadership. In
the aesthetic indicator, the visual and graphic aspects are undesirable,
in the information indicator, which has the lowest average, there is a
lack of quality and valid information, and in the subject indicator, the
results were not satisfactory.

According to these findings, the applications downloaded from
Bazaar Cafe during COVID-19 lack the necessary quality in the field
of coronavirus awareness and prevention. Research shows that
mHealth is an effective way to implement training programs during an
epidemic/pandemic [24]. However, one of the limitations of this
research is the lack of attention to the users' own evaluation of the
applications, which we did not consider in this article, and the quality
indicators were pre-made according to the tools and evaluated by
experts. For more detailed studies, it is recommended to perform
qualitative or mixed studies using Netnography or anthropological
methods. Also, due to the lack of monitoring of applications produced
by people, there is a need for proper management of designed
applications and their regular evaluation. Therefore, the authors of this
article propose to develop a native protocol derived from health
application evaluation tools to evaluate coronavirus applications
designed by the public and private sectors (or volunteers).

Conclusion and Future Work:

The findings of this study showed that coronavirus applications
designed in Iran are not in a favorable position in terms of MARS
indicators. The lowest average was related to the information
indicator. This shows that there is no professionalism in designing
applications and it is necessary to pay special attention to evidence-
based information in designing self-care and prevention programs of
COVID-19. Changing the view from commercial to scientific is
necessary to implement this approach. It is necessary to include
information in the design of mobile applications of health related to
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COVID-19 according to the taste of the audience and according to
their information needs in applications. Of course, people have
different information needs. Paying attention to the level of education,
level of knowledge, and knowledge of people on COVID-19 is an
essential indicator in the information sector. In translating information
messages of age groups, it is necessary to target the level of education
and information needs of individuals. Transmitting information
messages requires knowing the audience. Also, attention to
documented, tested and valid information should be given priority in
the information section of self-care programs. The recommendation
for future work is to design knowledge-based applications, evidence-
based information, quality information, that is suitable for ages based
on information need.
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