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ABSTRACT

Low user engagement in m-Health applications has been driving the use of retention techniques that aim to
ensure a satisfactory long-term user experience. The aim was to understand the experience of hypertensive
patients interacting with a mobile health application for 12 months. A qualitative/exploratory study was
conducted after 12 months, with the same experimental group of participants as the non-randomized con-
trolled clinical trial conducted in 2019. The mean age of the 16 participants was 57 years (SD=8), of which11
were female. All had low socioeconomic and educational levels. Content analysis showed no engagement
with the m-health app over time. The main factors contributing to the lack of engagement were; inability of
the user to use the app, lack of support and technical problems. When designing m-Health interventions,
it is important to understand users’ behavioral characteristics, motivations for treatment, level of involve-
ment in health care, and ability to use technology.

Keywords: Digital health; Self-care; User experience; m-Health; Engagement.

RESUMO

O baixo envolvimento dos usuarios em aplicativos m-Health vem impulsionando o uso de técnicas
de retencdo que visam garantir uma experiéncia do usuario (UX) satisfatoria a longo prazo. Objetivou-
se compreender a experiéncia de pacientes hipertensos interagindo com um aplicativo de satide mével
(m-Health) durante 12 meses. Realizou-se estudo qualitativo/exploratério apds 12 meses, com 0 mesmo
grupo experimental de participantes do ensaio-clinico controlado e nao-randomizado realizado em
2019. A idade média dos 16 participantes foi de 57 anos (DP=8); 11 eram do sexo feminino, com baixos
niveis socioecondmicos e educacionais. A analise de conteddo nao mostrou nenhum envolvimento ao
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longo do tempo usando o aplicativo m-Health. Os principais fatores que contribuiram para a falta de
envolvimento foram: incapacidade do usuério de usar o aplicativo, falta de suporte e problemas técnicos.
Ao propor intervencoes que utilizem m-Health, é essencial conhecer caracteristicas comportamentais
dos usuarios, motivacdes para o tratamento, nivel de envolvimento nos cuidados com a satide e sua
capacidade de usar tecnologias.

Palavras-chave: Satde digital; Autocuidado; Experiéncia do usuario; m-Health; Engajamento.

RESUMEN

La baja participacion de los usuarios en las aplicaciones de m-Health ha impulsado el uso de técnicas de
retencion que tienen como objetivo garantizar una experiencia de usuario satisfactoria a largo plazo. Se
pretendié comprender la experiencia de pacientes hipertensos interactuando con una aplicaciéon de salud
movil durante 12 meses. Se realiz6 un estudio cualitativo/exploratorio después de 12 meses, utilizando
los participantes del ensayo clinico controlado no aleatorizado que se llevo a cabo en 2019. La edad media
de los 16 participantes fue 57 afios (SD=8); 11 mujeres, con niveles socioeconémicos y educativos bajos.
El analisis de contenido no mostr6 compromiso a lo largo del tiempo utilizando la aplicacion m-Health.
Los principales factores contribuyentes fueron: incapacidad del usuario para utilizar la aplicacion, falta
de apoyo y problemas técnicos. Cuando se proponen intervenciones con m-Health, es esencial conocer
las caracteristicas de comportamiento de los usuarios, sus motivaciones para el tratamiento, nivel de
implicaci6n en el cuidado de la salud y capacidad para utilizar tecnologias.

Palabras clave: Salud digital; Autocuidado; Experiencia de usuario; m-Health; Compromiso.
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INTRODUCTION

A lack of commitment to treatment is a contributing factor to the increase in public health problems
(Albini et al., 2016), accentuating these issues as the population ages. Periodic verification of health
conditions is essential to obtain favorable and accessible results (De Marchi et al., 2020; Toro-Ramos et al.,
2017) and should be encouraged early on to provide strategies that might improve treatment adherence.

The World Health Organization (WHO) defines digital health, or the use of digital technologies for health,
as an essential field of practice for employing innovative ways of using Information and Communication
Technology (ICT) to improve health conditions (WHO, 2019). Among these technologies are m-Health
applications, a general term for the use of mobile phones and other wireless technology in medical care to
help monitor patients (Oliveira et al., 2020).

m-Health apps have immense potential to promote self-care for health through remote monitoring
(Ashoorkhani et al., 2016; Scotton; Barletta; Neufeld, 2021; Volpi et al., 2021). However, more research
should be conducted to propose and evaluate solutions that can truly engage users to keep them using the
application over time, not just in the first few weeks of use (Biduski et al., 2020).

Low engagement with m-Health apps has prompted the use of some techniques to attract and retain
more users (Rao; Joshi, 2020). Among these techniques are gamification (Cechetti et al., 2019), features
representing a behavioral approach to intervention (Park et al., 2019), and self-monitoring of health (Liang
et al., 2018).

Given the context of low engagement, it is essential to fully study and comprehend how the user
experience (UX) changes over time, especially when interacting with m-Health apps. User experience is a
combination of a user’s internal state, the characteristics of the designed system, and the context in which
interaction occurs (Biduski et al., 2020; Tubin; Mazuco Rodriguez; De Marchi, 2021; Zarour; Alharbi,
2017). In addition, UX is related to the period in which the interaction with the product occurs. In the case
of cumulative or long-term UX, evaluation is made after an extended period using the product. This is based
on reflections from several episodes of use (Marti; Iacono, 2016).

Investigating how UX evolves when using m-Health apps over time, allows direct actions to improve
users’ health conditions and the design of innovative interventions using technologies. Therefore, we
sought to understand the long-term experience of patients with the use of an m-Health application. This
application was developed by Cechetti et al. (2019), to engage patients with arterial hypertension in the
self-management of their health conditions. A previous study identified that patients’ experience when
using the same app for three months was satisfactory, and users had a good perception of the app (Volpi et
al., 2021). However, there is evidence that many users stop using m-Health apps within the first few weeks
of use (Biduski et al., 2020; Kujala et al., 2012; Marti; Iacono, 2016; Shin; Lee; Hwang, 2017).

To meet user needs it is important to evaluate user experience (Guimaraes; Dos Santos; Fontana, 2017).
This study aimed to understand the long-term experience of hypertensive patients with the m-Health
application. Therefore, we investigated the user experience after 12 months of the clinical trial conducted
by Volpi et al. (2021).

MATERIALS AND METHODS

This research is qualitative and exploratory and was conducted with the same experimental group of
participants in the non-randomized, controlled clinical trial conducted in 2019 (Volpi et al., 2021). In
addition, the user experience (UX) when using the eLifestyle application was analyzed.

The eLifestyle application developed by Cechetti et al. (2019) combines gamification with elements

designed to engage patients in self-monitoring of health conditions. As the user enters information, they
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score points, progress through levels, obtain results, rankings, and feedback. The app also records variables
(or factors) related to hypertension management, such as blood pressure, weight, waist circumference,
height, sleep, mood, and involvement in physical activities. Other features include baseline risk assessment,
recommendations, alerts, and reminders about medications, physical activity, and measurements. In
addition, patient data is stored in the cloud, which allows healthcare professionals access to monitor the
patient remotely (Volpi et al., 2021). The Research Ethics Committee of the University of Passo Fundo
approved the project under the approval number 3,414,793.

Study population

The study population consisted of 36 participants from the Volpi et al. (2021) experimental group. All
patients who used the eLifestyle application (registered with the INPI under number BR5120180009735)
for three months had hypertension and were registered with the Unified Health System in the north of the
state of Rio Grande do Sul, Brazil. Participants were invited to participate in the study through telephone,
SMS, or WhatsApp messages. However, participants were excluded after five unsuccessful contact attempts.
In the end, 16 of the 36 individuals agreed to participate in the research.

Data Collection

As a data collection instrument, the researcher prepared a semi-structured interview which was
reviewed by two professionals (research professors in psychology and medical informatics, who work with
user experience and m-Health applications). The questions were extracted and adapted from studies in the
literature (Assmann; Zanatta; De Marchi, 2021; Biduski et al., 2020; Tubin; Mazuco Rodriguez; De Marchi,
2021; Vermeeren et al., 2010). We chose to use open-ended questions to capture as much detail as possible,
allowing users to express themselves freely.

The interview had four questions: 1. How was your experience using the application? 2. What difficulties
did you encounter that made you stop using the application? 3. What advantages did you find that made
you use the application? 4. If we were to develop an updated version of the application, what would you
like to change? When answering the interview questions, the study participants had the option of selecting

previously established standard answers.

Data collection procedure

Participants responded to a telephone interview, conducted during the pandemic by the first author of
this article and lasting approximately 20 minutes. On the day of the telephone call, after the interviewee’s
consent, recording of the conversation began. The recording was performed using voice recorder software
on the computer. After the recording, the interviews were transcribed in full. In addition, the Free and

Informed Consent Term (FICT) was issued orally and included on the recording.

Data analysis

After transcribing the recorded interviews, the qualitative data were categorized according to Bardin’s
(2008) guidelines. Finally, the content analysis and its application were organized using a spreadsheet,
conducted in three stages: pre-analysis, material exploration, interpretation and analysis of results (Silva;
Fosséa, 2015). In the pre-analysis, the preliminary ideas were systematized based on skimming through all
the material, choosing the documents for analysis, verifying the objectives and hypotheses, and constructing

the indicators. Subsequently, the material was explored with coding and categorization, during which
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the text registration units were grouped and regrouped. In the final stage, the results were analyzed and
interpreted to uncover the meaning of the messages through a reflective and critical analysis.

Two independent analysts created the categories. A third analyst, who has experience of using content
analysis to understand the data in qualitative research, performed the validation. Categorical analysis was
selected as it is considered the best alternative to address emerging issues related to subjectivity, associated

with values, opinions, and attitudes through qualitative data (Palmeira; Cordeiro; Prado, 2020).

RESULTS

Of the 16 participants interviewed, 11 were female, and 5 were male. They had a mean age of 57 + 8 years,
were married or in a stable relationship, with up to 9 years of education, an income of 1 to 3 minimum
wages, and with self-reported comorbidity of 1 to 4 diseases. All participants stopped using the application
after the end of the intervention period in 2019.

The qualitative analysis of the results started with two independent analysts performing the pre-analysis
and exploration of the material, by grouping the answers to each question. The data were made available
in an electronic spreadsheet for a third analyst, who verified disagreements and validated the created

categories, which are systematized in Table 1.

Table 1 - Categories defined from the content analysis.

Question

How was your experience using the application?

What difficulties did you encounter that made

you stop using the application?

What advantages did you find that made you

use the application?

If we were to develop an updated version of the
application, what would you like to change?

Category
Satisfactory

Unsatisfactory

User inability

Lack of Engagement
Lack of Follow-up

Technical Aspects
Usability

Features
New Features
Improve usability

Technical Support

Participant

P1, P2, P3, P4, P5, P6, P7, P8, P9,
P10, P11, P12, P13, P14, P15

P16

P9, P13, P15, P16

P3, P5, P7

P4, P12, P16

P1, P2, P6, P8, P10, P14

P1, P2, P3, P7, P8, P10, P12, P14,
P15

P4, P5, P6, P10, P11, P12, P13
P2, P5, P6, P12

P8, P9, P11, P13

P1, P3, P4, P5, P9, P16

Source: developed by the authors.

In question one, participants’ responses were categorized into Satisfactory and Unsatisfactory. Fifteen

(N=15) of the participants reported having had a satisfactory experience using the app.

LOCATELLI, Jakeline Karla; SCORTEGAGNA, Silvana Alba; DE MARCHI, Ana Carolina Bertoletti

854



Reciis — Revista Eletronica de Comunicacao, Informagdo & Inovagdo em Saude, Rio de Janeiro, v. 17, n. 4, p. 850-866, Oct.-Dec. 2023
[www.reciis.icict.fiocruz.br] e-ISSN 1981-6278

“it was good, I really liked it” (P2).

“my experience was good” (P3).

“It is a good thing, I liked it” (P5).

“It helped me a lot” (P6).

“It was very good, I liked it” (P7).

“very good, really great, I loved it” (P8).

For four participants, the satisfactory experience was associated with practicality in using the application,
according to the statements:

“very practical” (P1).

“I found it easy to use” (P3).

“I liked it, it was practical, it was not complicated at all” (P10).

“It was very practical, in asking for the day, time, and pressure value, it was really practical” (P14).

Only P16 showed dissatisfaction with the experience of using the application. In their answer, it is

possible to perceive difficulty in relation to use of the app and a lack of motivation:

“T will be quite frank with you, I could not adapt, I couldn't, I tried to do it, but I am not doing it, I
stopped more than a year ago when they came to CAES and taught me, but I could not...” and “but my
pressure is good, thank God, it is ok now, I have seen it through the apps, it has been good, but the app, I
have not used it” (P16).

In question two, participants’ responses were classified into the categories — User Inability, Lack of
Engagement, Lack of Follow-up, and Technical Aspects. User Inability is associated with the participants’
difficulties in using the technology and was identified in the responses of four users:

“I did not know how to write” (P9).

“I do not know how to deal with this application” (P13).

“oh, it was at the beginning, I didn’t, I could not access it” (P15).

“I could not use it” (P16).

“I am almost 60 years old, I am literate, but I have difficulty using the app” (P9).
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The Lack of Engagement category expresses non-adherence to the use of the app in the long term. None
of the interviewed participants used the application after the intervention period conducted in 2019. Among
the statements that point to a lack of engagement, the following stand out:

“due to forgetfulness” (P3).

“slackness, I stopped, I left” (P5).

“enough is enough. At night I go to sleep tired, then I ended up forgetting” (P7).

The Lack of a Follow-up category shows how there is a clear need for qualified professionals to teach and

assist in the ongoing use of the application. Participants report:

“look, I just was not contacted anymore” (P4).

“difficulty was not finding a place that would give us support” (P12).

“we should schedule another day for you to teach me” (P16).

Another category shows the difficulty with Technical Aspects, as expressed in the responses of six users:

“Internet issue” (P1).

“my cell phone broke” (P2).

“I changed the phone” (P6).

“there was a problem with my phone, and I lost the application” (P8).

“my phone broke” (P10).

“my phone was damaged” (P14).

It is essential to highlight that all technical aspects are related to the device and the Internet, and not to

the application itself, as reinforced by P1:

“but the application would be available” (P1).

In question three, the participants’ answers were categorized into Usability and Features. Usability

refers to the ease of use of the system and stands out in the responses of nine users:

“these are very easy questions to be answered” (P1).

“easy, everything was on the cell phone” (P2).
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“it is very intuitive” (P3).

“simple to handle and understand” (P8).

“It was practical” (P10).

“it was very easy” (P12).

In the Features category, the importance of self-management of one’s health conditions emerged, which
was made possible by the inherent features of the application. The potential for dietary management and
tracking physical activities appeared as a significant driver for autonomy, a viewpoint emphasized by seven

users.

“to have a follow-up, it is good for you to see the pressure and to do what the application asks is a
good thing” (P5).

“you self-evaluate, so you try to improve increasingly every day” (P6).

“I even wrote down my walks, because at first I did not do it, take care of food, diet and exercise” (P12).

It is important to highlight support from the team and health professionals made available through the
application, as seen in the following statements:

“because their service was nice” (P4).

“we could call her for anything, she was always in touch” (P10).

“she explained it straight and when I did not understand I asked her” (P11).

In question four, participant responses were categorized into New Features, Improve Usability and
Technical Support. Four users suggested the new features — inclusion of diabetes control, reminders, alerts,
and information:

“diabetes control” (P2).

“an exercise alert would make it much easier, because life is very busy” (P6).

“I think having a right time, that when that time came you could remember or wake up something for

you to remember” (P7).

“include to control the type of food” and “reminder on the cell phone” (P12).

In the Improve Usability category, participants mentioned the need to be more direct in the inclusion of

data, to have more explanations and for it to be simpler. Four users reported the following:
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“to be direct, to have a sequence” (P8).

“to be well explained, to understand” (P9).

“simpler” (P11).

“better explanations, for me to learn” (P13).

Many users emphasized the simplicity of the application and that they could follow the sequential
answers, without having to go back through the icons to enter. In the Technical Support category, bringing
professionals together to assist in the use of the application was suggested. This would serve to support

blood pressure checks and the entering of information. Participants highlight this factor as follows:

“often sought the basic health unit (BHU) to have an explanation and use” (P5).

“ask someone for an explanation” (P9).

DISCUSSION

The long-term experience of hypertensive patients using the m-Health app was satisfactory for most
participants, although the results do not demonstrate long-term user engagement in using the app. The
satisfactory experience has been related to the quality of the user interface i.e., its usability. The interface
is easy to use, practical and intuitive (Oliveira et al., 2020; Hassenzahl; Tractinsky, 2006). Good usability
is essential for the success of m-Health applications, especially in remote patient monitoring applications
(Baig; GholamHosseini; Ahmad, 2020).

Functionalities that allow self-management of health conditions as well as support from the team and
health professionals also contributed to a satisfactory experience for the participants, as observed in other
studies (Biduski et al., 2020; Franga et al., 2020). By including features that allow the recording of health-
related data, m-Health applications can help patients self-manage their health conditions and thus improve
self-assessment, monitor treatment, and favor empowerment (Liang et al., 2018; Lu et al., 2019; Oliveira et
al., 2018). Such elements provide a positive bond to the user and awaken the importance of self-care (Paula
et al., 2020).

Providing simple and easy-to-use applications is a fundamental strategy for positive experiences in using
the solution and, consequently, for user engagement (Silva et al., 2018). Many participants affirmed that the
application presents easy and intuitive questions, which made it possible to use it with little explanation.
Users value products based on how they can satisfy their needs in specific situations, so the experience is
related to the expectation of this user (Biduski et al., 2020). In addition, it is necessary to create an affective
bond and awaken feelings of pleasure (Santana; Ferreira; Berretta, 2021) through features available in the
application. For example, in eLifestyle, the information is available on the cell phone, and users can access
it at any time to follow the evolution of their health conditions.

Although the satisfactory experiences stood out against the unsatisfactory ones, three aspects contributed
to the users not being engaged with use of the app. The first aspect, the user’s inability to use the technology,
was reported by four users and may be associated with the participants’ older age and low level of education.
For example, in the study by Rao and Joshi (2020), in which 15 older adults were interviewed about their
attitudes and knowledge in using technology to support them in monitoring health conditions, most

participants were also unfamiliar with the tools they could use to manage their health. Other studies also
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observed comparable results (Cunha; Rodrigues; Pimentel, 2019; Giassi; Seabra, 2019; Zongliang; Guang;
Ping, 2020). Malone (2013) suggested that the low score assigned to the applications could be attributed to
the user’s inability to communicate and understand the guidelines. Users give low ratings to products they
can’t use because they don’t see value in them and get frustrated. Frustration substantially affects the user’s
impression of something, as it is reflected as an intense negative moment that impacts the human mind
(Kane, 2018). For people, a single moment of negative/bad experience is more important than thousands
of moments of good experience.

The second aspect, the lack of follow-up and support, was reported by three users who ended up
requiring the help of another person who was not always available. This has also been reported in other
studies (Amagai et al., 2022; Serrao; Veiga, 2020; Silva et al., 2020). In Serrao and Veiga (2020), 33 older
adults were interviewed about the use of technologies, health instructions and the support received. Most
participants reported the support of health professionals as a source of greater security, motivation for self-
care, and adherence to treatment. Staying connected with users is a crucial factor for the use of m-Health
applications. Constant approximation of the health professional to the user and feedback on how the health
prognosis is evolving with the application are important strategies for adherence to the application (Oliveira
et al., 2020; Scotton; Barletta; Neufeld, 2021).

The third and final aspect, related to technical issues, was reported by six participants. Technical issues
can happen when technology is used, so it is crucial to have support when needed. Participants’ inability
to communicate and understand app instructions result in a low rating (Malone, 2013). A user assigns a
low score to something they cannot use, as they fail to perceive its value, resulting in a negative emotional
response. Technical functionalities are essential for proper functioning, but when it comes to technology,
interference may occur on the device and the Internet. This can be seen in the study by Biduski et al.
(2020), where 37 participants reported their experience with m-Health applications and the availability of
the Internet was a fundamental factor.

Technical issues may also have been responsible for users’ inability to use the app. Half of the participants
had problems with the internet and/or had to change their smartphone during the period of use. Device
or internet problems are beyond the application developer’s ability and cannot be controlled in the study.
However, the application was not yet available for download in the app stores, which made it impossible to
download updates or install it on a new device. Park et al. (2019) reported unsatisfactory customer service
and updates, when identifying technical difficulties as a negative aspect of the user experience. Also, the
application in this study did not have a feature in which users could report problems or receive guidance on
how to use it. The lack of educational integration in apps, with generic and impersonal information, is an
important limitation for patient engagement (Jeffrey et al., 2019).

The improvements discussed by the participants are related to expanding the scope of the application.
They suggested including management features for new diseases as well as reminders and alerts for
application use. Therefore, there is motivation to use the application, but studies need to consider the
individual needs of the users, and investigate the use of different resources, especially regarding support
techniques such as reminders to use the application every day. Suitable reminders are essential means of
interaction to reinforce the use of the app and thus increase engagement (Olaniyi et al., 2022).

Participants also suggested a more direct way of including data, despite pointing out the application’s
simplicity. The idea is to reduce effort by including data daily and even make the relationship between users
and applications more affective. Some studies show that voice interaction is a viable option for efficiency,
ease of use and understanding, in addition to utility (Kim, 2021; Kowalski et al., 2019; O’Brien et al., 2020;

Ziman; Walsh, 2018) and can be an alternative for the easier insertion of health-related data. The simplicity
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of the application is a crucial factor, because when it comes to the elderly user, the simpler it is to enter the
information, the more interesting the application becomes (Silva et al., 2018).

The results of the interviews showed that there was no long-term adherence one year after the study
conducted by Volpi et al. (2021). For considerable user engagement, the use of the application must
become a habit, which did not happen. Habit is one of the factors that motivates the patient to adhere to
the use of technology (Ware et al., 2019). Instead, participants reported forgetfulness regarding use of the
app and laxity in continuing to use it. Such reports may be associated with manifestations of resistance
to the treatment format, or clinical issues of the user, such as anxiety, depression, anguish, and stressful
experiences, which can be factors that trigger forgetfulness, especially when they are linked to the harmful
effects of the covid-19 pandemic. The study by Zerbes and Schwabe (2021), showed that stressors can
interfere with memory.

Applications are an emerging technological resource, and not everyone assimilates them as something
routine. For this reason, it is first necessary to develop the habit or make their use familiar so that day-
to-day variables do not interfere with use. In the participants’ reports, it is possible to observe that there
was no perception of usefulness, with day-to-day activities being considered more important. Warren and
Reimann’s (2019) research with 240 participants, showed that uncommon designs grab the users’ attention
more and are considered cooler and more desirable, if they also make sense to the user.

According to Park (2020), affective meanings, such as attractiveness, associated with specific devices
and technologies, make users more likely to use them. Furthermore, the attraction created by aesthetic
characteristics influences individuals’ hedonic and utilitarian values when using a specific device or service
(Kim; Park, 2019). Therefore, for the technology to become attractive, it needs to be close to the user’s needs
and involve the affectivity of this audience.

Affective aspects are essential for users’ experience (Hassenzahl; Tractinsky, 2006; Santana; Ferreira;
Berretta, 2021). When the app is used, a momentary experience is influenced by perceptions, motivations,
and cognitions, which can change over time. For example, emotional responses influence positive or
negative experiences, and lack of engagement with the application is associated with user perception, being
subjective and psychological, as evidenced in other studies (Santana; Ferreira; Berretta, 2021).

Lack of engagement is a recurring problem in the use of m-Health applications (AMAGAI et al., 2022;
Kim; Hwang; Tregarthen, 2021; Torous et al., 2020), and in this study the profile of participants may have
strongly contributed to this topic. The patients were from the public health network, with low education
and income. In this scenario, the challenge is to find strategies that can keep users motivated to use the
application over time, showing its value as a support tool for improving health conditions. This study showed
that gamification was insufficient to maintain long-term user engagement. Participants rarely mentioned
it as a necessary or enjoyable feature. This was in contrast to techniques found in Cognitive Therapy (CT),
such as reminders and alerts. The eLifestyle app also sends reminders, but only if registered by the users
themselves directly in the app.

Issuing periodic alerts to encourage behavior change was a strategy adopted by Kim et al. (2020), when
including CT techniques in her mobile application intervention. In the study with 70 participants, the
technique was viable to remind and motivate the user and, consequently, change their behavior. Likewise,
Purkayastha, Addepally and Bucher (2020), also used the reinforcement recommended by CT by issuing
notifications and reminders in the application when participants did not reach a determined cutoff score
or did not complete the activity. Furthermore, the study with 30 participants showed that the technique
encouraged the use of the application during the eight weeks of intervention.

Another effective approach was the application of associative learning techniques from CT. These

techniques involve both reflective and automatic motivational processes that regulate behavior, as
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illustrated by Conroy and Kim (2021). The authors conducted a study with six participants using images of
physical activities with affective and pleasant adjectives displayed on cell phone lock screens. As a result,
participants associated physical activity with something good and increased their engagement in activities.

In addition to the reinforcers described a support mechanism which acts as an alternative means of
enhancing engagement is the insertion of forms of interaction between users. It is also recommended to
investigate the use of chatbots. Chatbots have become popular in recent years as they enable more natural
forms of interaction, which could facilitate the inclusion of health data. However, while they show promise,
their use for health promotion needs more investment to improve solutions and evaluate their effectiveness
(Barreto et al., 2021). Furthermore, knowing which audience will use the application is essential for adapting
digital resources to the reality and needs of users (Guimaraes; Dos Santos; Fontana, 2017).

This study showed positive alternatives for psychoeducational, modeling, associative learning, and
reinforcement techniques. Moreover, these techniques should be increasingly related to and studied with
interventions in Digital Health, as cited by the WHO (2019). Only with great user engagement will m-Health
apps be effective in changing behavior.

This study has some limitations. We had difficulty enrolling a more substantial number of volunteer
participants, as 12 months had passed since the intervention. The use of a closed-ended interview and the

absence of a multimethod assessment may have limited the findings.

CONCLUSION

The results of this study showed that, despite the satisfactory experience with the application, after one
year, there was no user engagement in using the m-Health application. Among the factors contributing to
lack of engagement, user inability and lack of follow-up and support are cited. This can be understood as a
reinforcement of the stimuli for the treatment and use.

The technology has limitations that can be alleviated with the involvement of the health team, which plays
a fundamental role in creating a bond with the application and in minimizing problems related to issues
that make its use difficult. It is essential to know the behavioral characteristics of users, their motivations
for treatment and their level of involvement in their health care when proposing an intervention with the
use of m-Health. Their expectations and needs are related to a satisfactory UX which can lead to long-term
engagement, showing the importance of health teams in adherence to treatment.

It is necessary to understand the engagement process more broadly and for the health team to adopt
new strategies so that the technology can be an ally to the treatment, enhancing the patient’s adherence to
treatment with the app. Treatment adherence is a complex and dynamic process essential for the effectiveness
of treatment, associated with the patient’s habits and their agreement with the recommendations proposed
by the health team. Therefore, issues such as access to treatment, socioeconomic conditions, the relationship
between the patient and the health team, and aspects of the patient’s personality and treatment adaptations
must be considered. Furthermore, it is important to know the technical difficulties that make it impossible
to access the use of the app and the measures found by users to solve these problems.

Finally, in this study, gamification was not enough to keep the user engaged after 12 months. Future
studies are recommended to evaluate the use of combined techniques, including those proposed by
Cognitive Therapy and that also include the health team. These should be combined with evaluations of
the characteristics of the individual’s persistent behavior, their mental health conditions, including aspects
related to mood as well as their expectations and needs related to the use of the application. Furthermore, it
is recommended to evaluate engagement based on more periodic assessments every three months, as more

systematic professional follow-up can be a motivating factor for user engagement.
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