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Qualidade de aplicativos méveis sobre prevengdo e controle da sifilis

Calidad de las aplicaciones méviles de prevencién y control de la sffilis

ABSTRACT

Objective: To evaluate the quality of mobile apps on syphilis prevention and control. Methods: A descriptive and evaluative
study of mobile apps in virtual environments. The search was operationalized from January to February 2020, on Android and
108 platforms. The following guiding question was defined: “What is the quality of mobile apps on syphilis prevention and control
available in virtual stores?” The keywords “Syphilis”, “Sifilis” and “syphilis prevention” were used as a search strategy in the stores.
The apps were evaluated by three authors, through the Mobile App Rating Scale, aimed at assessing the quality of mobile health
apps. The data were presented in synoptic charts and tables. Results: Ten apps were included, all available free of charge for
the Android operating system. The overall mean score of the apps was 2.8, not reaching the minimum acceptability score of 3.0.
App engagement was evaluated with a mean of 2.2, functionality with 3.7, aesthetics with 2.8 and information contained in apps
with a mean of 2.6. Conclusion and implications for the practice: It was evidenced that the quality of apps on syphilis should
be improved. There is an urgent need to evaluate the effectiveness of these interventions for syphilis prevention and control.

Keywords: Education in Health; Sexually Transmitted Infections; Disease Prevention; Syphilis; Information Technology.

Resumo

Objetivo: Avaliar a qualidade dos aplicativos mdveis sobre prevencgéo e controle da sifilis. Métodos: Estudo descritivo e avaliativo
dos aplicativos para dispositivos méveis em ambientes virtuais. A busca foi operacionalizada no periodo de janeiro a fevereiro
de 2020, nas plataformas Android e IOS. Foi definida a questdo norteadora: “Qual a qualidade dos aplicativos méveis sobre
prevencao e controle da sifilis disponiveis em lojas virtuais?”. As palavras-chaves “Sifilis”, “Syphilis” e “prevencéo da sifilis”
foram utilizadas como estratégia de pesquisa nas lojas. Os aplicativos foram avaliados por trés autores, por meio da Mobile App
Rating Scale, voltada para avaliagdo da qualidade de aplicativos méveis em saude. Os dados foram apresentados em quadros
sindpticos e tabelas. Resultados: Dez aplicativos foram incluidos, todos disponiveis gratuitamente somente para o sistema
operacional Android. A média geral dos aplicativos foi de 2,8, ndo atingindo a pontuac@o minima de aceitabilidade de 3,0. O
engajamento dos aplicativos foi avaliado com média 2,2, funcionalidade com 3,7, estética com 2,8 e as informacdes contidas
nos aplicativos com média 2,6. Concluséo e implicagdes para a pratica: Evidenciou-se que a qualidade dos aplicativos sobre
sifilis deve ser melhorada. Urge a necessidade de avaliagdo da eficacia dessas intervengdes para prevengao e controle da sifilis.

Palavras-chave: Educagéo em Saude; Infecgbes Sexualmente Transmissiveis; Prevencéo de Doencas; Sifilis; Tecnologias da Informagao.

RESUMEN

Obijetivo: Evaluar la calidad de las aplicaciones moviles en materia de prevencion y control de la sifilis. Métodos: Estudio
descriptivo y evaluativo de aplicaciones mdviles en ambitos virtuales. La busqueda se llevé a cabo de enero a febrero de 2020,
en plataformas Android e I0S. Se definid la pregunta orientadora: “; Qué calidad tienen las aplicaciones moéviles sobre prevencion
y control de la sifilis, disponibles en las tiendas online?”. Las palabras clave “Sifilis”, ” Syphilis " y “prevencion de la sifilis” se
utilizaron como estrategia de investigacion en las tiendas. Las aplicaciones fueron evaluadas por tres autores a través de la
Escala de Clasificacion de Aplicaciones Mdviles, destinada a evaluar la calidad de las aplicaciones méviles de salud. Los datos
se presentaron en tablas y cuadros sindpticos. Resultados: Se incluyeron diez aplicaciones, todas disponibles de forma gratuita
solo para el sistema operativo Android. El promedio general de las solicitudes fue de 2,8, sin alcanzar la puntuaciéon minima de
aceptabilidad de 3,0. La participacion en aplicaciones se evalué con una media de 2,2, funcionalidad con 3,7, estética con 2,8
e informacién contenida en aplicaciones con una media de 2,6. Conclusion e implicaciones para la practica: Se evidencia
que debe mejorarse la calidad de las aplicaciones sobre la sifilis. Es urgente evaluar la eficacia de estas intervenciones para
la prevencion y el control de la sifilis.

Palabras-clave: Educacion en Salud; Infecciones Sexualmente Transmitidas; Prevencion de Enfermedades; Sifilis; Tecnologia de la Informacién.
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Syphilis prevention apps
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INTRODUCTION

The use of mobile devices has grown worldwide. By the end
of 2019, 5.2 billion people had mobile services, representing
67% of the global population. It is estimated that this number
will reach a total of 5.8 billion by 2025, representing 70% of the
world population’.

In this context, mHealth, defined as medical and public health
practice supported by mobile devices such as cell phones?, can
be particularly useful in providing health interventions, as it allows
actions at scale, covering broad geographic areas and delivering
technologies in highly personalized ways, based on the users’
preferences or characteristics®.

In fact, mHealth is rapidly entering institutional health care
environments and private spaces, surrounded by the promise to
revolutionize health care, increasing patient self-management
and empowerment, promoting efficiency and preventing disease,
as well as accessibility to health throughout the world*.

Digital communication channels such as apps provide broad
coverage, allow messages to be targeted to specific groups or
individuals, and offer the potential to improve delivery of information
and support in the domains of sexual and reproductive health®.
Thus, apps can provide prevention interventions for Sexually
Transmitted Infections (STls)®, syphilis among them.

For syphilis, in 2016, the global estimate of prevalence in
men and women was 0.5%, with regional values ranging from
0.1% to 1.6%, corresponding to 19.9 million cases. Regarding
the global incidence of syphilis, the estimations are 1.7 cases per
1,000 women and 1.6 per 1,000 men, translating into 6.3 million
cases in women and men aged between 15 and 49 years old
in 20167.

In this sense, the global STl strategy sets the goal of reducing
the incidence of syphilis by 90% and the incidence of congenital
syphilis to <50 cases per 100,000 live births by 20308. However,
the indices and trends in the prevalence and rate of acquired and
congenital syphilis suggest an increase in the number of cases®°.

Given this scenario, considering the growing use of mobile
devices as promising health interventions and the rise in syphilis
rates, the interest in the development of this study is justified,
the results of which will allow knowing the quality of apps on
syphilis prevention and control, verifying whether they are tools
with the potential to promote positive results on care in syphilis
prevention and control by the general population.

Therefore, the objective was to evaluate the quality of mobile
apps on syphilis prevention and control.

METHODS

A descriptive and evaluative study, operationalized through the
search for apps for mobile devices in the main virtual environments,
from January to February 2020. Two smartphones were used to
search in two different operating systems: a Moto G5SPlus, for
searching the Play Store (Android, Google) and an iPhone 8, for
searches in the Apple Store (iOS, Apple).

The following guiding question was defined: “What is the
quality of mobile apps on syphilis prevention and control available
in virtual stores?” To answer this question, the keywords “Syphilis”,
“Sifilis” and “syphilis prevention” were used as a search strategy
in the app stores.

Mobile apps that addressed syphilis prevention and control
were included. The following were excluded: duplicate apps;
those that were intended for professionals and health services;
those in languages other than English, Portuguese and Spanish;
those addressing other STls; those about events; those that were
only a means of dissemination or digital exposure for journals
or periodicals; and apps that required specific or institutional
login access.

Following the criteria of this study, the apps were evaluated
using a validated instrument called Mobile App Rating Scale
(MARS)™. This tool was chosen because it is a reliable, simple
and objective multidimensional measure to test, classify and
assess the quality of mobile health apps'.

MARS contains 23 items in 3 sections: rating, app quality
and satisfaction. In this study, satisfaction (subjective quality)
was not assessed, as this section was not considered in the
mean app quality score, due to its subjective nature''. Each
MARS item uses a 5-point scale (1 — inadequate; 2 — poor; 3 —
acceptable; 4 — good; 5 — excellent). The rating section is used
for descriptive purposes only, containing variables such as name
of app rated, operating system, app version and last update
date. The app quality section has 19 items and classifies apps
into four subscales: engagement, functionality, aesthetics, and
information quality. MARS is scored by calculating the mean scores
for the app quality subscales and the mean total score. There is
a subjective quality section, containing 4 items that assess total
user satisfaction, classified separately as individual items. MARS
showed excellent internal performance, consistency (a = 0.92)
and inter-rater reliability (ICC =0.85)"". In addition to these data,
public ratings made available on the app download platforms,
carried out by individual users, were also considered. This rating
is based on the proportional number of evaluations, varying from
one to five stars, depending on the current quality of the app.

Each app was used and evaluated by three authors of this
study, aiming to ensure consistency and accuracy of the results
of the measurement process. The score for each criterion was a
mean of the scores. The data were stored in the Microsoft Office
Excel software and presented in synoptic charts and tables.

RESULTS

The searches carried out on the two operating systems
identified 511 apps. Excluding 61 duplicate apps, there were
450 apps. However, 52 were in languages other than English,
Portuguese and Spanish and 369 had other themes. Among
the remaining 29 apps, 08 were excluded because they were
intended for health professionals; 07 addressed other STls;
02 needed a login to access and 2 were journal or scientific event
apps. In the end, 10 apps were included. Figure 1 presents the
app selection flowchart.
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Figure 1. Identification flowchart corresponding to the app selection process.

Source: Research data.

Allthe apps included were available free of charge for Android
OS, but none for the /OS platform. The data on the characterization
of these apps are presented in Chart 1.

English was the main language of the apps. Most had free
rating. Table 1 presents the subscale and overall scores of apps
rated with MARS. It was not possible to classify item 19, which
provides a measure of the evidence base for the apps since, in
the results of this study, the apps found did not include this item.
However, this did not change calculation of the mean score.

The “Sexually Transmitted Diseases and Infections” app
had the highest mean total MARS score (mean of 3.4). The next
highest scores were obtained by “Sexo Seguro” (3.3) and
“Sexually Transmitted Diseases Free” (3.2).“Syphilis: Cure And

Tips” obtained the lowest score (2.3). The mean of all the apps
was 2.8, not reaching the minimum acceptability score of 3.0.

In the engagement section, it was assessed whether the apps
were fun, interesting, customizable, interactive and well-targeted
for the audience. It was verified that the apps did not use all the
strategies to increase entertainment and interest, for example,
through gamification (2.4); did not allow any customization,
providing no space for user settings or preferences (1.3); had non-
interactive characteristics or lack of response to user interaction,
not sending alerts, messages, reminders or feedback (1.8); they
had acceptable content, but not aimed at the target audience
(83.0). In this section, the apps were rated with a mean of 2.2.

In the functionality section, navigation, flow logic, design and
whether the apps were easy to learn were evaluated. The apps
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Chart 1. Characterization of the apps included.

App* Developer Language Downloads Grade/ No. of Updated on Classification
assessments

1. How to Treat . .
Syphilis NonitaDev English >1,000 0/0 06/25/2018 Free
2. Sexually
Transmitted Medical 360 English >50 0/0 08/21/2019 Free
Diseases Free
3. Sexually
WREASIEES oo e 15 languages >1,000 0/0 04/1/2019 Free
Diseases and ¥ guag !
Infections
s SpAlis el English >1 0/0 01/19/2020 14
Treatment g
5. Sexo Seguro  Eworld Tech Portuguese >500 0/0 06/21/2019 Free
6. Syphilis Info Elrfr’]gramm'“g Is English >100 0/0 11/05/2019 12
7. Sexually
transmitted JACOAPPS English >1,000 4.4/7 01/03/2020 Free
diseases
8. Sexually
Transmitted Education_free English >1,000 4.7/7 10/14/2018 Free
Diseases
9. Syphilis: Cure . . . .
And Tips Biemultimedia English >100 0/0 01/09/2020 Free
10. STDs
Sexually .
Transmitted Dr_Apps English >500 0/0 10/16/2018 Free
Diseases

Source: Research data.

*The rated versions of the apps may not be available in the stores at the time of publication as they may have been superseded by newer versions.

worked fine in general, but some had technical issues, such as
slowness (3.5); were easy to learn to use or had clear instructions
(4.0); had appropriate and easy-to-use navigation (movement
between screens) (3.8); and had coherent and intuitive interactions
across all components and screens (3.5). The overall functionality
of the apps was rated with a mean of 3.7.

Inthe aesthetics section, graphic design, overall visual appeal,
color scheme and stylistic consistency were evaluated. The apps
had satisfactory layouts, but with some problems, such as the
size of buttons, icons or menu (3.0), moderate graphics quality
and consistent visual design (3.0). However, they had little visual
appeal or misuse of colors, making them visually unattractive
(2.4).The apps’ aesthetics was rated with a mean of 2.8.

In the information section, the quality of texts and references
was assessed, whether they were from a credible source. The apps
were considered imprecise in relation to their description in the
store, as they contain little information about the components
and functions described (2.6). With regard to measurable and

achievable goals and targets, specified in the store or within the
app itself, some goals are listed, but the apps have little chance
of achieving them (2.9). Regarding quality of the information, the
apps have appropriate content (3.0) and, in relation to quantity,
the information is adequate and comprehensive, although not
concise (3.1).Visual information, presented through graphics and
images, was adequate, butimprecise, confusing or incorrect (3.0).
In addition to that, in some apps there is no visual information: they
only contain text. With regard to credibility, when identified, the
sources specified in the store or within the apps were considered
questionable (1.7). The information contained in the apps was
evaluated with a mean of 2.6.

DISCUSSION

Apps are increasingly being incorporated as supporting
strategies for the teaching and learning process. However,
few apps on syphilis were found in this study. This reinforces a
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Table 1. Assessment scores as per MARS.

App* Engagement  Functionality  Aesthetics  Information”  General
1. How to Treat Syphilis 2.3 4.3 3.1 2.4% 3.0
2. Sexually Transmitted Diseases Free 2.3 4.0 3.2 3.2 3.2
3. Sexually Transmitted Diseases and Infections 2.7 3.8 3.8 3.18 3.4
4. Syphilis and Treatment 2.3 3.6 2.7 2.8 2.8
5. Sexo Seguro 2.4 3.9 3.6 3.3 3.3
6. Syphilis Info 25 3.3 3.0 2.7¢ 2.9
7. Sexually transmitted diseases 1.9 3.7 2.0 2.4} 2.5
8. Sexually Transmitted Diseases 1.9 3.4 2.4 2.3* 2.5
9. Syphilis: Cure And Tips 1.7 3.3 2.1 2.3 2.3
10. STDs Sexually Transmitted Diseases 1.9 3.4 2.3 2.0% 2.4

Source: Research data.

*The rated versions of the apps may not be available in the stores at the time of publication as they may have been superseded by newer versions.

"The information quality score excluded item 19 from MARS.

“The information quality score excluded item 14 from MARS, as the description and app did not list objectives or goals to be achieved.
The information quality score excluded item 17 from MARS because there was no visual information within the app (for example, it contains only audio or

text).

gap in the tools that can be used to prevent this condition. It is
emphasized that the insertion of these technologies in learning
emerges as another possibility of instruction'?, providing self-
care, as they have relevant information to turn individuals into
the main protagonist of their own health and disease context.
In the search performed, it was found that all the apps
identified about syphilis were only available for Android and free
of charge. In fact, the development of apps for Android is simpler
due to the deeper access to the operating system and because
high levels of customization are possible, corroborating for this
operating system to occupy 87% of the market'®. Furthermore,
cost also appears to be a significant concern for non-users and
users alike, as most people do not want to pay for apps and
stop using them when they discover that payment is required.
One of the factors that can hinder access to apps on
syphilis is the language in which the apps are available. Most
of the apps found were in the English language. In some cases,
use of this language can limit access to information and lead to
misinterpretations by non-native speakers, becoming an obstacle
for people who do not have the necessary schooling level for
reading and understanding™. In this sense, the development of
apps on syphilis in the Portuguese language is configured as
a digital inclusion strategy for lay people, and may be a way of
democratizing access to knowledge in a broad and accessible
way, generating positive impacts on the health-disease process.
It was verified that apps on syphilis did not have all the features
to draw the users’ attention. In a study conducted among users who
downloaded health apps and no longer use them, a percentage
of 40.5% revealed that discontinuity was due to loss of interest in
the app'*. From this perspective, it would be appropriate to involve
the apps’ end users (whether health professionals or patients) in

the process of designing them during the initial stages, in order
to identify their real needs and characteristics'®. In this way, apps
about syphilis, based on the user’s insertion context, may have
the ability to be more interesting.

Getting users to engage with an mHealth app is fundamental
to the apps’ success and to the interventions focused on changing
health behaviors. Incorporating more customizable features into
mobile health apps, targeting key subgroups, can help make them
easier to be used for a longer period of time and, as a result, drive
better health outcomes'’. In addition to that, the effectiveness of
digital interventions is mediated by factors associated with user
involvement in interventions and determinants of the change in
terms of health behaviors'. Nevertheless, in this study, it was
detected that the personalization and gamification characteristics
were fragile, which can make the user lose interest in apps on
syphilis.

In order to enhance this engagement, gamification can be
an effective means of targeting motivational components, and
games can be effective in sparking interest in individuals and
increasing the apps’ popularity'®. It is conclusive that interactive
games increase the players’ motivation to improve health behaviors
and self-care, in a variety of scenarios and clinical populations,
with the possibility of drawing and maintaining attention, being
a key component for an effective behavioral change’®.

For the development of an app, it is indispensable that it
has some characteristics: availability of relevant, reliable and
current information; understandable language; visually appealing
images and information layouts; easy handling; interactive and
with practical features®. These characteristics diverge from the
result found in the evaluations made, as it was verified that the
apps had low interactivity and few resources.
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Anotherimportant component is functionality, since slowness
was verified in apps on syphilis. Therefore, apps need to be
available for access on mobile devices that are compatible with
the features, in order to ensure equitable access between the
different groups of people who can enjoy these mobile devices
and their benefits?'.

It is noted that the app abandonment rate is usually higher
when a user has a bad experience'. Therefore, all developers
should carefully test apps on syphilis before placing them in the
hands of the customer or user. When testing mobile apps, aspects
such as functionality, ease of use, compatibility, performance
and safety should be considered, as well as consistency and
stability when interrupted by other apps, the network itself, or
the same device'.

Unlike the findings of this study, for apps to be effectively
incorporated into daily life, it is necessary that they are visually
attractive, interactive and that the health information made available
is presented to the user in a coherent and understandable way?2.

Apps must be dynamic and have consistent information to
efficiently and effectively empower the users. Therefore, there
is a need for studies that analyze and reflect on the reliability of
the information available in apps on syphilis.

An integrative review on the use of information technologies in
health education showed that more research studies are essential
to investigate and analyze the effectiveness of Information and
Communication Technologies (ICTs) and this encompasses the
quality of information being provided to the users?.

In this study, most of the apps did not obtain satisfactory
grades in the information section, which could compromise the
quality of the material made available. App validation studies
are important, since it is from them that methodical stages are
initiated, following certain flows with scientific criteria, to make
an ICT validated by professionals who are experts in the subject
matter, in order to provide development and availability of a
reliable product for the users?.

Mobile apps, including those that address syphilis, need
to incorporate guidelines that guide behaviors, clinical actions
and other evidence-based practices since, when confronted
with conventional interventions, they are suitable strategies for
intervention and education in health for people due to their cost-
effectiveness, scalability and high reaching power.

For health-related apps in app virtual stores, no evaluation
studies of these technologies are found. What is publicly
available has not been rated and what has been rated is not
publicly available®. Given possible explanations for this event,
it is imperative to document the exploitation of smartphones
in a way that is easily accessible to the scientific community®*,
supporting and fostering research studies and mobile technology
interventions on syphilis.

Mobile apps to improve health are proliferating but, before
health care providers or organizations can recommend an app,
strategies are needed to assess them. It is interesting that,
before the information and communication technology tools are
distributed, they go through a critical, evaluative and improvement

process®®. When the apps are validated and effective, they are
configured as a favorable strategy for dealing with public health
problems, for encouraging healthy habits and educating people,
as they assertively guide the best attitude to be implemented and
which health care service should be sought®°.

Itis imperative to thoroughly test and evaluate promising new
approaches, adapting research methods to the needs of these
new platforms and interventions, to ensure that people at risk have
access to the best information and training content available?®.
However, more research studies on these technology approaches
with rigorous research designs are indispensable to assess their
efficacy and cost-effectiveness in promoting preventive behaviors?.
Furthermore, it is necessary to be innovative in designing and
evaluating future public health interventions to reduce the STI
rates, including the use of digital telephone technology?.

Inthis study, apps aimed at preventing syphilis were addressed.
However, it is observed that there is a largely unexplored market
for apps that improve the interactions of mobile device users
with the health system, especially with regard to sexual health
care. There is significant interest among users in communicating
with health care professionals and using apps to search for
health care-related services. The potential of this app usage is
enormous’™. In this context, public health programs need to be
evidence-based and tested to ensure that the resources selected
are effective and adaptable to the general population?.

CONCLUSION AND IMPLICATIONS FOR THE
PRACTICE

This study provided an assessment of the quality of mobile
apps existing in the main operating systems on syphilis prevention
and control for the lay population. According to the Mobile App
Rating Scale (MARS), the mean of all the apps was 2.8, not
reaching the minimum acceptability score of 3.0. Few apps
achieved an acceptable mean score, indicating that the quality
of apps on syphilis should be improved. In addition to that,
no evidence on the effectiveness of these interventions was
identified. It is worth noting that only two apps were available in
Portuguese, which shows a gap in the development of apps on
syphilis in Portuguese-speaking countries.

The use of mobile apps is a reality and requires strategies to
make them efficient and effective in the fight against syphilis. Thus,
there is an urgent need to develop apps that are interactive, fun,
customizable, well oriented to the audience, easy to manipulate,
with adequate visual aspects, good use of colors, making them
visually attractive and well-described in the store or within the
apps themselves. In order to improve engagement between the
user and the app, gamification can be a strategy to be adopted.

Itis noteworthy, however, that the research presented some
limitations regarding the instrument used to evaluate the apps,
since it was only available in the English version and has not
been validated for use in Brazil. In addition to that, we found a
limited number of apps in virtual stores and no evaluation of their
effectiveness. Some items could not be evaluated as not enough
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data was found about the apps. This may have indirectly contributed
to the fact that no app reached the minimum acceptability score
in the assessment.

Therefore, it is essential that new information technologies
are developed, validated and implemented in different health
contexts involving sexual and reproductive health and, above all, in
the prevention of sexually transmitted infections such as syphilis.
New research studies with more descriptors are suggested, in
addition to the development of mobile apps in the Portuguese
language and studies that validate these technologies on syphilis.

FINANCIAL SUPPORT

National Council of Science and Technology (CNPg; Scientific
Initiation Scholarships).

AUTHOR’S CONTRIBUTIONS

Study design. Nathanael de Souza Maciel. Diego da Silva
Ferreira. Leilane Barbosa de Sousa

Data collection or production. Nathanael de Souza Maciel.
Hévila Ferreira Gomes Medeiros Braga. Vitoria Talya dos Santos
Sousa.

Data analysis. Nathanael de Souza Maciel. Diego da Silva
Ferreira. Gutemberg dos Santos Chaves. Hévila Ferreira Gomes
Medeiros Braga.

Interpretation of the results. Nathanael de Souza Maciel.
Diego da Silva Ferreira. Gutemberg dos Santos Chaves Leilane
Barbosa de Sousa

Writing and critical review of the manuscript. Nathanael de
Souza Maciel. Diego da Silva Ferreira. Vitéria Talya dos Santos
Sousa. Hévila Ferreira Gomes Medeiros Braga. Gutemberg dos
Santos Chaves. Leilane Barbosa de Sousa

Approval of the final version of the article. Nathanael de
Souza Maciel. Diego da Silva Ferreira. Vitéria Talya dos Santos
Sousa. Hévila Ferreira Gomes Medeiros Braga. Gutemberg dos
Santos Chaves. Leilane Barbosa de Sousa

Responsibility for all aspects of the content and integrity
of the published article. Nathanael de Souza Maciel. Diego da
Silva Ferreira. Vitdria Talya dos Santos Sousa. Hévila Ferreira
Gomes Medeiros Braga. Gutemberg dos Santos Chaves. Leilane
Barbosa de Sousa.

SCIENTIFIC EDITOR

Ivone Evangelista Cabral

ASSOCIATED EDITOR

Candida Primo Canigali

REFERENCES

1. Kostkova P. Grand challenges in digital health. Front Public Health.
2015;(3):134. http://dx.doi.org/10.3389/fpubh.2015.00134. PMid:26000272.

11.

13.

14.

15.

17.

World Health Organization. MHealth: new horizons for health through
mobile technologies [Internet]. Geneva: WHO; 2011 [citado 2019 abr 20].
Disponivel em: http://www.who.int/goe/publications/goe_mhealth_web.
pdf

Schnall R, Cho H, Liu J. Health Information Technology Usability
Evaluation Scale (Health-ITUES) for usability assessment of mobile
health technology: validation study. JMIR Mhealth Uhealth. 2018
jan;6(1):e4. http://dx.doi.org/10.2196/mhealth.8851. PMid:29305343.
Lucivero F, Jongsma KR. A mobile revolution for healthcare? Setting
the agenda for bioethics. J Med Ethics. 2018 jun;44(10):685-9. http://
dx.doi.org/10.1136/medethics-2017-104741. PMid:29907579.

Bacchus LJ, Reiss K, Church K, Colombini M, Pearson E, Naved
R et al. Using digital technology for sexual and reproductive health:
are programs adequately considering risk? Glob Health Sci Pract.
2019 dez;7(4):507-14. http://dx.doi.org/10.9745/GHSP-D-19-00239.
PMid:31874936.

Muessig KE, Pike EC, LeGrand S, Hightow-Weidman LB. Mobile phone
applications for the care and prevention of hiv and other sexually
transmitted diseases: a review. J Med Internet Res. 2013 jan;15(1):e1.
http://dx.doi.org/10.2196/jmir.2301. PMid:23291245.

Rowley J, Vander Hoorn S, Korenromp E, Low N, Unemo M, Abu-
Raddad LJ et al. Chlamydia, gonorrhoea, trichomoniasis and syphilis:
global prevalence and incidence estimates, 2016. Bull World Health
Organ.2019jun;97(8):548-62. http://dx.doi.org/10.2471/BLT.18.228486.
PMid:31384073.

World Health Organization. Global health sector strategy on Sexually
Transmitted Infections, 2016-2021 [Internet]. WHO; 2016 [citado
2020 maio 1]. Disponivel em: http://www.who.int/reproductivehealth/
publications/rtis/ghss-stis/en/

Ministério da Saude (BR). Boletim epidemioldgico sifilis 2019 [Internet].
Brasilia: Departamento de Doencas de Condi¢oes Cronicas e Infecgdes
Sexualmente Transmissiveis; 2019 [citado 2020 mar 26]. Disponivel
em: http://www.aids.gov.br/pt-br/pub/2019/boletim-epidemiologico-
sifilis-2019

Centers for Disease Control and Prevention. Sexually transmitted disease
surveillance 2018 [Internet]. Atlanta: U.S. Department of Health and
Human Services; 2019 [citado 2020 maio 1]. Disponivel em: https:/
stacks.cdc.gov/view/cdc/79370

Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D,
Mani M. Mobile app rating scale: a new tool for assessing the quality of
health mobile apps. JMIR Mhealth Uhealth. 2015 mar;3(1):e27. http://
dx.doi.org/10.2196/mhealth.3422. PMid:25760773.

FrancaVM, Carneiro NA, Medeiros BC, Danjour MF, Sousa No MV. Factors
favorable to the acceptance of mobile applications: a study with Students
from a public educational institution. Rev SG. 2016 mar;11(1):120-32.
http://dx.doi.org/10.20985/1980-5160.2016.v11n1.1045.

Moon Technolabs Unip. Ltd. Apple vs Android: a comparative study
2017 [Internet]. Moon Technolabs; 2017 [citado 2020 jan 31]. Disponivel
em: https://www.moontechnolabs.com/apple-vs-android-comparative-
study-2017/

Krebs P, Duncan DT. Health app use among US mobile phone owners:
a national survey. JMIR Mhealth Uhealth. 2015 nov;3(4):e101. http://
dx.doi.org/10.2196/mhealth.4924. PMid:26537656.

Fray JIB, McCandless MJ. The effects of using American idioms in the
development of the speaking skill in L2 students. Horiz Rev Investig En
Cienc Educ [Internet]. 2020; [citado 2020 maio 1];4(16):432-8. Disponivel
em: http://www.scielo.org.bo/scielo.php?script=sci_abstract&pid=S2616-
79642020000400006&Ing=en&nrm=iso&ting=en

Molina-Recio G, Molina-Luque R, Jiménez-Garcia AM, Ventura-Puertos PE,
Hernandez-Reyes A, Romero-Saldafa M. Proposal for the user-centered
design approach for health apps based on successful experiences:
integrative review. JMIR Mhealth Uhealth. 2020 abr;8(4):e14376. http://
dx.doi.org/10.2196/14376. PMid:32319965.

Serrano KJ, CoaKl, Yu M, Wolff-Hughes DL, Atienza AA. Characterizing
user engagement with health app data: a data mining approach. Transl
Behav Med. 2017 jun;7(2):277-85. http://dx.doi.org/10.1007/s13142-
017-0508-y. PMid:28616846.

EscoLa ANNA NErY 26 2022

7


https://orcid.org/0000-0002-1522-9516
https://orcid.org/0000-0001-5141-2898
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26000272&dopt=Abstract
https://doi.org/10.2196/mhealth.8851
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29305343&dopt=Abstract
https://doi.org/10.1136/medethics-2017-104741
https://doi.org/10.1136/medethics-2017-104741
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29907579&dopt=Abstract
https://doi.org/10.9745/GHSP-D-19-00239
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31874936&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31874936&dopt=Abstract
https://doi.org/10.2196/jmir.2301
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23291245&dopt=Abstract
https://doi.org/10.2471/BLT.18.228486
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31384073&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31384073&dopt=Abstract
https://doi.org/10.2196/mhealth.3422
https://doi.org/10.2196/mhealth.3422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://doi.org/10.2196/mhealth.4924
https://doi.org/10.2196/mhealth.4924
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
https://doi.org/10.2196/14376
https://doi.org/10.2196/14376
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32319965&dopt=Abstract
https://doi.org/10.1007/s13142-017-0508-y
https://doi.org/10.1007/s13142-017-0508-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28616846&dopt=Abstract

Syphilis prevention apps
Maciel NS, Ferreira DS, Sousa VTS, Braga HFGM, Chaves GS, Sousa LB

20.

21.

22.

23.

Lister C, West JH, Cannon B, Sax T, Brodegard D. Just a fad? Gamification
in health and fitness apps. JMIR Serious Games. 2014 ago;2(2):e9.
http://dx.doi.org/10.2196/games.3413. PMid:25654660.

Whiteley L, Mena L, Craker LK, Healy MG, Brown LK. Creating a
theoretically grounded gaming app to increase adherence to pre-
exposure prophylaxis: lessons from the development of the viral combat
mobile phone game. JMIR Serious Games. 2019 mar;7(1):e11861.
http://dx.doi.org/10.2196/11861. PMid:30916652.

Formagini TDB, Ervilha RR, Machado NM, Andrade BABB, Gomide HP,
Ronzani TM. Revisdo dos aplicativos de smartphones para cessagéo do
tabagismo disponiveis em lingua portuguesa. Cad Saude Publica.2017
Mar 9;33(2):e00178215. http://dx.doi.org/10.1590/0102-311x00178215.
PMid:28300972.

Ferreira DP, Gomes Jr SCS. Aplicativos méveis desenvolvidos para
criangas e adolescentes que vivem com doengas cronicas: uma revisao
integrativa. Interface Comun Saude Educ [Internet]. 2021; [citado 2020
maio 1];25:6200648. Disponivel em: https://www.scielosp.org/article/
icse/2021.v25/e200648/

Pinto AC, Scopacasa LF, Bezerra LL AL, Pedrosa JV, Pinheiro PN C. Use
of information and communication technologies in health education for
adolescents: integrative review. Rev Enferm UFPE online.2017;11(2):634-
44. https://doi.org/10.5205/1981-8963-v11i2a11983p634-644-2017.
Costa PHV, Amaral NS, Polese JC, Sabino GS. Validity and reliability
of movement assessment applications for smartphones: descriptive
review. Rev Interdiscip Ciénc Médicas [Internet]. 2018; [citado 2020

24.

25.

26.

27.

28.

29.

maio 1];2(2):66-73. Disponivel em: http://revista.fcmmg.br/ojs/index.
php/ricm/article/view/152

Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade
of evolution. J Med Internet Res. 2013 maio;15(5):€95. http://dx.doi.
org/10.2196/jmir.2430. PMid:23697600.

Boceta J, Samper D, de laTorre A, Sanchez-de la Rosa R, Gonzalez G.
Usability, acceptability, and usefulness of an mhealth app for diagnosing
and monitoring patients with breakthrough cancer pain. JMIR Cancer.
2019 abr;5(1):e10187. http://dx.doi.org/10.2196/10187. PMid:30932862.
Sabben G, Akelo V, Mudhune V, Ondeng’e K, Ndivo R, Stephenson
R et al. A smartphone game to prevent hiv among young africans:
protocol for a randomized pilot study of a mobile intervention. JMIR
Res Protoc. 2019 mar;8(3):e11209. http://dx.doi.org/10.2196/11209.
PMid:30916661.

Badawy SM, Kuhns LM. Texting and mobile phone app interventions
for improving adherence to preventive behavior in adolescents: a
systematic review. JMIR Mhealth Uhealth. 2017 abr;5(4):e50. http://
dx.doi.org/10.2196/mhealth.6837. PMid:28428157.

Owens S, Kurka T, Richardson D. Public health interventions via mobile
phone digital technology to reduce rates of sexually transmitted infections.
J Public Health.2019 mar;41(1):e61. http://dx.doi.org/10.1093/pubmed/
fdy052. PMid:30973959.

Nour M, Chen J, Allman-Farinelli M. Young adults’ engagement with a
self-monitoring app for vegetable intake and the impact of social media
and gamification: feasibility study. JMIR Form Res. 2019 maio;3(2):e13324.
http://dx.doi.org/10.2196/13324. PMid:31094322.

EscoLa ANNA NErY 26 2022

8


https://doi.org/10.2196/games.3413
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25654660&dopt=Abstract
https://doi.org/10.2196/11861
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916652&dopt=Abstract
https://doi.org/10.1590/0102-311x00178215
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28300972&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28300972&dopt=Abstract
https://doi.org/10.2196/jmir.2430
https://doi.org/10.2196/jmir.2430
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23697600&dopt=Abstract
https://doi.org/10.2196/10187
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30932862&dopt=Abstract
https://doi.org/10.2196/11209
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916661&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916661&dopt=Abstract
https://doi.org/10.2196/mhealth.6837
https://doi.org/10.2196/mhealth.6837
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28428157&dopt=Abstract
https://doi.org/10.1093/pubmed/fdy052
https://doi.org/10.1093/pubmed/fdy052
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973959&dopt=Abstract
https://doi.org/10.2196/13324
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31094322&dopt=Abstract

