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ABSTRACT

Objective: to describe Covid-19 mobile applications available for download on smartphones.

Method: a cross-sectional study with 52 mobile applications on Covid-19, obtained from virtual stores for
smartphones with Android and iOS operating systems. Fisher’s exact test and Cramér’s V were used.
Results: of the applications, 45 (86.6%) were developed in 2020, 51 (98.1%) were free, and 49 (94.2%) did not
have accessibility for people with disabilities. It was observed that, in 23 countries, 17 (32.7%) applications in
English and 14 (26.9%) in Portuguese were created, with a choice of 11 languages, relating to nine subthemes
on Covid-19, the majority on “case monitoring” and “symptoms, prevention, and care”, with 17 (32.7%) each.
There was an association between the target audience and the subtheme of “symptoms, prevention, and
care”, and between patient monitoring and professional training.

Conclusion: Covid-19 mobile applications were available in countries on five continents, in the main languages
of communication and free of charge; however, with limited accessibility for people with disabilities.
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COVID-19 E TECNOLOGIA DIGITAL: APLICATIVOS MOVEIS DISPONIVEIS PARA
DOWNLOAD EM SMARTPHONES

RESUMO

Objetivo: descrever aplicativos moveis sobre Covid-19 disponiveis para download em smartphones.
Método: estudo transversal com 52 aplicativos mdveis sobre Covid-19, obtidos nas lojas virtuais para
smartphones com sistema operacional Android e iOS. Utilizou-se o Teste Exato de Fisher e V de Cramér.
Resultados: dos aplicativos, 45 (86,6%) foram desenvolvidos em 2020, 51 (98,1%) eram gratuitos e 49
(94,2%) nao possuiam acessibilidade para pessoas com deficiéncia. Observou-se que foram criados, em 23
paises - 17 (32,7%) em inglés e 14 (26,9%) em portugués, com opcao de 11 idiomas, aplicativos referentes
a nove subtemas sobre a Covid-19, a maioria sobre “monitoramento de casos” e “sintomas, prevencao e
cuidados”, com 17 (32,7%) cada. Ocorreu associacao entre o publico-alvo e o subtema “sintomas, prevencgéo
e cuidados”, e entre monitoramento de pacientes e capacitacao profissional.

Concluséo: os aplicativos moéveis sobre Covid-19 encontravam-se disponiveis em paises dos cinco
continentes, nos principais idiomas de comunicac¢éo, de forma gratuita, entretanto, com escassa acessibilidade
para pessoas com deficiéncia.

DESCRITORES: Coronavirus. Tecnologia. Aplicativos méveis. Smartphone. Educacdo em saude.

COVID-19 Y LA TECNOLOGIA DIGITAL: APLICACIONES MOVILES DISPONIBLES
PARA DESCARGAR EN TELEFONOS INTELIGENTES

RESUMEN

Objetivo: describir aplicaciones moéviles sobre Covid-19 disponibles para descargar en teléfonos inteligentes.
Método: estudio transversal realizado con 52 aplicaciones maoviles sobre Covid-19 obtenidas en las tiendas
virtuales para teléfonos inteligentes con sistemas operativos Android e iOS. Se emplearon la Prueba Exacta
de Fisher y el coeficiente V de Cramér.

Resultados: del total de aplicaciones, 45 (86,6%) fueron desarrolladas en el afio 2020, 51 (98,1%) eran
gratuitas, y 49 (94,2%) no ofrecian accesibilidad para personas con discapacidades. Se observé que, en 23
paises, se disefiaron diversas aplicaciones, 17 (32,7%) en inglés y 14 (26,9%) en portugués, con opcién de
11 idiomas, relacionadas con nueve subtemas sobre Covid-19. La mayoria sobre “monitorizacién de casos”
y sobre “sintomas, prevencion y cuidados”, con 17 (32,7%) aplicaciones en cada subtema. Se registré una
asociacion entre el publico objetivo y el subtema de “sintomas, prevencion y cuidados”, y también entre la
monitorizacién de pacientes y la capacitacidn profesional.

Conclusion: se registro disponibilidad de aplicaciones moviles sobre Covid-19 en paises de los cinco
continentes, en los principales idiomas de comunicacion, y en forma gratuita; no obstante, con accesibilidad
limitada para personas con discapacidades.

DESCRIPTORES: Coronavirus. Tecnologia. Aplicaciones méviles. Teléfono inteligente. Educacion en salud.
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INTRODUCTION

Covid-19 is a disease caused by the SARS-CoV-2 coronavirus, initially identified in 2019
in the Chinese city of Wuhan. Given its high transmissibility and rapid spread, in 2020 it became a
public health emergency of international interest.! This disease can cause fever, dry cough, fatigue,
dyspnea, malaise, and myalgia. Older adults, pregnant women, immuno-suppressed individuals and
those with comorbidities such as diabetes and cardiovascular diseases can develop more severe
forms of the disease.?

According to data from the World Health Organization (WHO), in the world, in May 2020,4,618,821
cases had been recorded, with 311,847 deaths.® In order to delay/interrupt the chain of disease
transmission, the health authorities recommend measures for social distancing and the adoption of
individual protection habits, such as hand/utensil hygiene and care when coughing or sneezing, in
addition to only seeking health care in cases of worsening symptoms related to Covid-19.*

Thus, for the population to be educated about appropriate preventive and behavioral measures,
access to information emerges as a relevant strategy to face the pandemic. In this scenario, access to
the Internet through mobile devices, such as smartphones, has played an important role as a means
of searching and obtaining information.®

Results of the 2017 National Household Sample Survey (Pesquisa Nacional por Amostra de
Domicilios, PNAD), found that 93.2% of the Brazilian households used smartphones. Of these, 97%
had them as their main means of accessing the Internet, so that the change in behavior in the form of
Internet access culminated in the replacement of computers, tablets, smart TVs and other equipment
with mobile versions, especially smartphones.>*

Mobile applications, developed especially for these devices, aim to provide information to people,
without time and space restrictions.” There is an increase in the availability of this digital technology,
which has collaborated in the construction of new models of health care.? Such technologies, when
focused on the health area, provide tools that assist in the communication, structuring, and organization
of data and information. In addition, they enable data storage, processing, real-time and/or remote
access and sharing, either by the professionals involved in the care or by the patients themselves.®

Among the health professional categories, Nursing benefits from the use of applications, since
they can assist in the assessment and decision making in order to eliminate data repetition and to
improve communication.'® This contributes to the implementation of preventive actions, survey of
diagnostic information, and time optimization in care and management activities.*

In the Covid-19 pandemic scenario, emerging mobile applications can become instruments for
monitoring information and encouraging self-care for people in social isolation, in addition to being a
resource to be used by health professionals. In this sense, the description of existing applications on the
subject can contribute to the perception of which application profiles present lack of construction, which
information is missing from existing applications, and for which types of audience they are targeted.
Thus, it allows identifying gaps that need to be filled, through the development of new applications.

This study arises from the absence of investigations describing Covid-19 mobile applications
available for smartphones. Thus, it is intended to contribute to the state of the art and the expansion
of knowledge in the face of the pandemic.

In view of this, this study aimed to describe mobile applications on Covid-19 available for
download on smartphones.
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METHOD

A cross-sectional study conducted in April 2020, from an online search in virtual stores of
mobile applications for smartphones with Android and iOS operating systems. Thus, the applications
made available in the referred stores constituted the study population, whose inclusion criterion was to
address content on Covid-19. The exclusion criterion adopted was the applications not being available
for download, either in a free or paid form. When searching with different terms, applications found
in duplicate were counted only once.

To search for mobile applications, the virtual stores were accessed for smartphones with Android
and iOS operating systems. In each store, searches were carried out using the terms “Coronavirus”
and “Covid-19” individually. All the identified applications were downloaded. Figure 1 shows the
flowchart for selecting the applications.

Applications identified in the
virtual stores
Android: 24
i0S: 140

stores: 82

( Duplicate applications in the virtual }

Applications for analysis
Android: 12
i0S: 70

iOS: 30 did not deal with the theme

P

Excluded applications }

Applications included in the
study
Android: 12
i0S: 40

(INCLUSION ‘ [SELECTIONJ L IDEN'ﬂFICA'ﬂONW

Figure 1 — Fluxogram of the selection process of the applications. Belo Jardim, PE, Brazil, 2020.

It is worth mentioning that the aforementioned searches were carried out simultaneously by
two independent researchers, who standardized the sequence of procedures and, after completing
the sample recruitment, compared their findings to verify discrepancies in the sample obtained.

For data collection, an instrument developed for this study was used, consisting of 12 variables
on the application: operating system; country/state in which it was produced; language; year of
creation; year of update in the virtual store; subtheme on Covid-19 which was addressed; indicative
classification of content; agency that owns the license to use the application; type of access (open or
paid); target audience; and accessibility for people with disabilities. It is noteworthy that these variables
were used because they consist of the obtainable information about the applications, available in the
application itself and/or in the virtual store.

The data were entered into spreadsheets in the Microsoft Excel 2010 program and then
exported to the Statistical Package for the Social Sciences (SPSS), version 21.0. For analysis,
descriptive statistics was used, expressed by absolute and relative frequencies. Associations were
analyzed using Fischer’s Exact test, with a significance level of 5% and a 95% confidence interval.
Cramér’s V coefficient was used to quantify the degree of association between the variables, so that
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V<0.1 indicated a weak association or no association; 0.1<V<0.3, a low association; 0.35V<0.5, a
moderate association; and V=0.5, a strong association. This coefficient is used between two nominal
variables that have more than two answer categories.*?

There was no need for approval by the Research Ethics Committee since the contents analyzed
were in the public domain.

RESULTS

Of the 52 applications included in the sample, eight (15.4%) were available for the Android
operating system, 40 (76.9%) for iOS, and four (7.7%) for both systems. With regard to the creation of
applications, 45 (86.6%) were created in 2020. Other applications, developed in previous years, were
updated and incorporated the Covid-19 theme in their content. In this sense, one (1.9%) application
was included in each of the following years: 2013, 2016, 2017 and 2018. In three (5.8%) applications,
it was not possible to identify the year of creation. It should be noted that 42 (80.8%) updated the
application version in 2020, and ten (19.2%) did not provide the year in which they were updated.

Table 1 presents characteristics of the applications regarding the type of access, indicative
content classification, accessibility for people with disabilities, and available languages.

Table 1 — Characterization of the mobile applications on Covid-19 available for smartphones,
according to type of access, indicative content classification, accessibility for people
with disabilities, and available languages. Belo Jardim, PE, Brazil, 2020. (n=52)

Variable n (%)
Type of access
No fee 51 (98.1)
For a fee 1 (1.9
Indicative content classification
Free 30 (57.7)
12 years 14 (26.9)
17 years 8 (15.4)
Accessibility for people with disabilities
No 49 (94.2)
Yes 3 (5.8)
Available languages
English 17 (32.7)
Portuguese 14 (26.9)
Spanish 10 (19.3)
French 2 (3.9
Arabic 2 (3.9
Portuguese, English, and Spanish 1 (1.9
English and Russian 1 (1.9
Catalan and Spanish 1 (1.9
German 1 (1.9
English and Arabic 1 (1.9
Italian 1 (1.9
Portuguese, German, French, Chinese, Spanish, Italian, English, and Greek 1 (1.9
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Regarding the licenses for disclosure in the virtual store, 16 applications (30.8%) belonged to
a private company; nine (17.3%) to a State health agency; eight (15.4%) to a federal health agency;
seven (13.5%) to an international federal agency; six (11.5%) to a municipal health agency; four
(7.7%) to non-profit institutions; one (1.9%) to a federal financial institution; and one (1.9%) to a public
university hospital.

The applications dealt with various subthemes on Covid-19, and 41 (78.9%) were intended
for the general public, six (11.5%) for health professionals and five (9.6%) for patients. Table 2 shows
the associations about the subthemes addressed and the target audience of the applications.

Table 2 — Association of the subthemes and target audience of Covid-19 mobile
applications available for smartphones. Belo Jardim, PE, Brazil, 2020. (n=52)

Target audience
General

Subthemes Patients public Professionals Total p* A
n(%) n(%) n (%) n(%)

Case monitoring 3(17.6) 11 (64.7) 3(17.6) 17 (32.7) 0.217 0.246
Symptoms, prevention, and care - 17 (100.0) - 17(32.7) 0.031 0.361
Health self-monitoring - 6 (100.0) - 6 (11.6) 1.000 0.187
Social isolation monitoring 1(33.3) 2 (66.7) - 3 (5.9 0.295 0.210
Health monitoring - 2 (100.0) - 2 (3.8) 1.000 0.104
Government financial benefit - 2 (100.0) - 2(3.8) 1.000 0.104
Patients’ monitoring 1 (50.0) - 1 (50.0) 2 (3.8) 0.041 0.388
Professional training - - 2 (100.0) 2 (3.8) 0.019 0.554
Social network for the citizens - 1 (100.0) - 1(1.9 1.000 0.073

*Fischer’s Exact; TCramer’s V

It was observed that the degree of association between the subthemes of the applications
and the target audience varied from weak to strong (Cramer’s V<0.1 to =0.5).

Regarding the country, it was observed that Brazil developed 15 (28.9%) applications; United
States, nine (17.3%); Spain, three (5.9%); and Canada, Mexico, Pakistan, and Vietham, two (3.9%) each.
In addition, one (1.9%) application was produced by each of the following countries: Africa, Argentina,
Armenia, Australia, Bolivia, Chile, Colombia, France, Germany, Guatemala, Italy, Oman, Portugal, Russia,
United Arab Emirates, and Uruguay. In one (1.9%) application it was not possible to identify the country.

Of the 15 applications developed in Brazil, eight were produced at the state level: the states
of S&o Paulo, Parana, and Rio Grande do Sul produced two (13.3%) each, and Bahia and Cear4,
one (6.7%) each.

Table 3 describes the subthemes covered in the 15 applications developed in Brazil.

Table 3 — Subthemes covered in Covid-19 mobile applications developed in Brazil
and available for smartphones. Belo Jardim, PE, Brazil, 2020. (n=15)

Subthemes n (%)

Case monitoring 5 (33.3)
Health monitoring 2 (13.3)
Social isolation monitoring 2 (13.3)
Health self-monitoring 2 (13.3)
Symptoms, prevention, and care 2 (13.3)
Social network for the citizens 1 (6.7)
Government financial benefit 1 (6.7)
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DISCUSSION

Mobile applications are configured as innovative digital technologies in the face of the Covid-19
epidemiological scenario in the world. In addition to offering convenience and benefits to the population
and managers in accessing knowledge, they become an attractive alternative for the continuing
education of health professionals by means of visual, tactile, and auditory stimuli.

Most of the Covid-19 mobile applications were available in free versions for smartphones
with the iOS operating system. A study carried out in Indonesia found that Android and iOS are the
two most popular operating systems among mobile phone users. However, it should be noted that
the former is more used, since cell phones with iOS are more expensive, which limits access by the
lower middle class population.®® In this sense, when considering the reduced number of applications
for Android, it becomes necessary to expand the availability of applications for different versions of
smartphones, in order to enable the popularization of information through these technologies.

Although the human SARS-CoV-2 coronavirus was first identified in 2019, applications have
been found since 2013. This result is justified by the fact that applications, which already existed
before Covid-19, with general health information, incorporated this theme in their content through
updates. In this perspective, when considering the existence of applications developed by nurses, in
the scope of health information,™ it is worth suggesting that they carry out updates, which contribute
to the spread of care in the pandemic.

The subthemes of Covid-19 addressed by the applications dealt mainly with symptoms of the
disease, prevention and care against contamination, in addition to providing monitoring of suspected
and confirmed cases. This finding is relevant because, as it is a disease caused by respiratory viruses,
whose behavior has not yet been fully clarified, it is urgent to disseminate information quickly and
accurately, so that the population can contribute to reducing the spread of the virus and to support
rapid interventions by the health institutions.**

With regard to the target audience, most of the applications were intended for the general public,
without age or profession restrictions. The initiatives aimed at educating the population are ratified
by the WHO, as an important strategy for protection against Covid-19.** It is important to emphasize
that the use of digital technology to help the population recognize early symptoms is relevant, as it
may enhance the reduction in the demands in the health services by patients with mild symptoms
of the disease.'® Targeting of health technologies for the general public is found in other Brazilian
studies, which emphasize the idea that the use of these technologies contributes to the monitoring
and empowerment of the population in health care.’-1°

When considering the relevance of mobile applications that alert the health teams about
suspected or confirmed cases of the disease, and which also provide quick access to occupational
safety protocols and patient care, highlights the importance that the results show applications that
aimed to help health professionals specifically. The absence of applications with information on case
monitoring for professionals can be justified, since they can access information through other sources,
such as the service itself. In addition, information on symptoms, prevention, and care is available in
most of the applications for the general public, given that the professionals may not prioritize such
applications since they already have access to this information.

With regard to accessibility, it was observed that most of the mobile applications on Covid-19
did not have resources for use by people with disabilities, which hinders preserving the right of this
public to access information. When considering the epidemiological scenario of the rapid growth in
the number of Covid-19 cases in the world, it is urgent to implement mechanisms that guarantee
the effectiveness of public policies for social inclusion, in order to stimulate autonomy to search for
information.? It is inferred, therefore, that this difficulty may favor the increased vulnerability of this

/) Texto & Contexto Enfermagem 2020, v. 29: e20200150 7/11
y

ISSN 1980-265X DOI https://doi.org/10.1590/1980-265X-TCE-2020-0150 .



population to the disease. Thus, it is pointed out that, when producing applications, Nursing must
consider this aspect, and thus contribute to social inclusion through applications that allow for the
use by people with disabilities.

Despite being in different languages, the applications listed with information on Covid-19 were
mostly available in English, Portuguese, and Spanish. This fact is important, since the availability of
applications in different languages favors the wide dissemination of knowledge about diverse aspects
of the disease. This result differs from a study that identified mobile applications for the health and
care of the older adults, where applications in English prevailed.” The language restriction can limit
the benefit of health education and culminate in the low possibility of access and use. Thus, it is
pertinent that the applications to be created expand the language possibilities in their formatting, so
as to deal with the universalization of their use.

Brazil was the country that developed the largest number of applications on Covid-19, with
emphasis on the engagement of state governments in combating the pandemic, with a view, above alll,
to monitoring cases. This monitoring is relevant, since Brazil has an ascending and rapid characteristic
of the epidemic curve in all states of the Federation.?* The same strategy was observed in China and
Singapore, where studies showed that the government invested in Information and Communication
Technologies (ICTs) with the aim of helping to reduce the spread of the disease and to facilitate
crisis management during the outbreak period, which contributed to the maintenance of local social
order in emergencies.?-2% |t should be noted that the adoption of individual and collective behavioral
measures directly influence the course of the disease. Thus, the implementation of technologies that
inform this need becomes relevant.?*

Due to the limitation of data sources, in this study it was not possible to identify whether the
existing applications on Covid-19 were built from scientific studies. In this perspective, it is up to the
nurses to develop research studies with a theoretical framework in Nursing science, which contemplate
the production of applications for the different dimensions of care for people in social isolation, since
this condition is uncommon in recent human history.

As a limitation of this study, the restricted analysis of mobile applications available on the Android
and iOS operating systems is pointed out, so that the data found may differ from the applications
available on other systems.

CONCLUSION

For the most part, the Covid-19 mobile applications available for download on smartphones
provided free access in countries on the five continents, mainly Brazil, in the main languages of
communication, made available by public and private companies. Above all, the applications provided
information about symptoms, prevention, and care of the disease, in addition to monitoring cases.
A limited number of Covid-19 applications were found for health professionals, as well as poor
accessibility for people with disabilities.

The construction of new applications on Covid-19 must therefore be based on the remaining
gaps and demands from the public to whom they are intended, in order to make them useful for
empowerment and translation of knowledge in health.
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