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Abstract
Objective: To build and validate a prototype mobile application for self-management of patients with heart 
failure.

Methods: Methodological study conducted in three phases with methodological validation according to the 
Delphi technique for developing mobile technology, content validation of 18 items by judges (percentage 
of agreement ≥90%) and patient satisfaction survey (random randomization) for comparison between the 
application and an institutional manual with descriptive and inferential statistical analysis (Mann-Whitney U 
test and Fisher test) of four variables: age, sex, schooling and length of outpatient follow-up.

Results: The VivaCor-IC application contains 30 screens with information such as signs and symptoms, 
medications used, vaccines, impact of smoking, and physical and sexual activities, related to self-management 
and heart failure. The application’s features include daily recording of fluids and meals, checking well-being, 
signs and symptoms of decompensation and adherence to treatment. The judges’ evaluation obtained 
agreement greater than 90% and acceptability by patients’ assessment was greater than 50% in all items. A 
statistically significant difference (p=0.024) was observed in relation to schooling. Although the educational 
level was higher in the group that evaluated the manual that in to the group that evaluated the application, no 
interference was observed regarding acceptability of the prototype.

Conclusion: The creation of the prototype included relevant functionalities for self-management and showed 
evidence of appropriate validity in the evaluation of specialists and patients.

Resumo
Objetivo: Construir e validar um protótipo de aplicativo móvel para autogerenciamento de pacientes com 
insuficiência cardíaca. 

Métodos: Estudo metodológico  realizado em três fases, com validação metodológica segundo a técnica 
Delphi para desenvolvimento de tecnologia móvel, validação de conteúdo  de 18 itens por juízes (porcentagem 
de concordância ≥90%) e pesquisa de satisfação dos pacientes (randomização aleatória) para comparação 
entre o aplicativo e um manual institucional, com análise estatística descritiva e inferencial (teste U de Mann-
Whitney e Fisher) de quatro variáveis: idade, sexo, escolaridade e tempo de acompanhamento ambulatorial. 

Resultados: O aplicativo VivaCor-IC contém 30 telas com informações, tais como sinais e sintomas, 
medicamentos utilizados, vacinas, impacto do tabagismo e atividades física e sexual, relacionadas ao 
autogerenciamento e à insuficiência cardíaca. As funcionalidades do aplicativo incluem registro diário de 
líquidos ingeridos e refeições, verificação de bem-estar, sinais e sintomas de descompensação e adesão 
ao tratamento. A avaliação dos juízes obteve concordância maior que 90% e aceitabilidade pela avaliação 
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Introduction

Heart failure (HF) is a complex syndrome that re-
sults from structural and/or functional abnormali-
ties of the heart and currently affects more than 23 
million people worldwide.(1) Heart failure has a sur-
vival rate of 35.0% after five years diagnosis, which 
may reach 17.4% in individuals aged 85 years or 
over. Considering the low investments in health, in-
adequate patient access and insufficient monitoring 
of health services in Latin America, the risk factors 
are maximized and consequently, the pathophysi-
ological processes favor the development and pro-
gression of the disease.(2)

In Brazil, data from the Brazilian Registry of 
Acute Heart Failure showed low adherence to med-
ication treatment or changes in lifestyle habits as 
the main causes of readmission. This can lead to 
a significant reduction in quality of life and daily 
activities, in addition to high mortality. Therefore, 
planning and applying early and appropriate inter-
ventions in the basic health service is important to 
reduce the reversible causes of HF and inequalities 
in access to healthcare.(2)

Furthermore, poor management of the disease 
results in increased spending on hospital admis-
sions, emergency care, early retirement and high 
socioeconomic costs. As this is a chronic condition, 

prioritizing the effective use of resources is essential 
to improve functional status and increase life quali-
ty and expectancy.(2)

The complexity of HF goes beyond the patho-
physiology of the syndrome, is associated with 
poor prognosis, frequent comorbidities and poly-
pharmacy, which alter the style and quality of life.
(2) Therefore, self-management strategies and home 
programs are recommended to reduce hospitaliza-
tion risks and mortality (evidence I).(1)

From this perspective, the self-management 
term acquires a broad interpretation. In a review 
study, its definition ranges from the skills to solve 
problems (or make changes in one’s own behav-
ior) and obtain certain results to the application of 
self-control techniques. The promotion of “autono-
mous and continuous learning” that favors both the 
reduction of health risk behaviors and prevention in 
the context of chronic conditions is a consensus and 
a global trend.(3)

When following the trends related to moni-
toring chronic diseases (arising from digital health 
strategies and resulting from the COVID-19 pan-
demic), the use of mobile technologies has shown 
a promising cost-effectiveness ratio, especially for 
telemonitoring and health education. It is possible 
to identify and monitor adherence to treatment, 
reduce readmissions and improve quality of life.(2,4)

dos pacientes maior que 50%, em todos os itens. A diferença estatisticamente significante (p=0,024) foi observada em relação à escolaridade: o nível de 
escolaridade do grupo que avaliou o manual era maior que aquele do grupo que avaliou o aplicativo, porém não foi observada interferência na aceitabilidade 
do protótipo. 

Conclusão: A criação do protótipo incluiu funcionalidades relevantes para o autogerenciamento e mostrou evidências de validade adequadas na avaliação 
de especialistas e pacientes. 

Resumen
Objetivo: Elaborar y validar un modelo de aplicación móvil para la autogestión de pacientes con insuficiencia cardíaca. 

Métodos: Estudio metodológico realizado en tres fases: validación metodológica de acuerdo con el método Delphi para desarrollar la tecnología móvil, 
validación de contenido de 18 ítems realizada por jueces (porcentaje de concordancia ≥90 %) y encuesta de satisfacción de los pacientes (aleatorización) para 
comparar la aplicación con un manual institucional, con análisis estadístico descriptivo e inferencial (prueba U de Mann-Whitney y Fisher) de cuatro variables: 
edad, sexo, escolaridad y tiempo de seguimiento ambulatorio. 

Resultados: La aplicación VivaCor-IC tiene 30 pantallas con información relacionada con la autogestión y la insuficiencia cardíaca, como por ejemplo signos 
y síntomas, medicamentos utilizados, vacunas, impacto del tabaquismo y actividad física y sexual. Las funcionalidades de la aplicación incluyen el registro 
diario de líquidos ingeridos y comidas, verificación de bienestar, signos y síntomas de descompensación y adherencia al tratamiento. La evaluación de los 
jueces obtuvo una concordancia mayor a 90 % y la aceptabilidad mediante la evaluación de los pacientes fue mayor a 50 %, en todos los ítems. Se observó 
una diferencia estadísticamente significativa (p=0,024) respecto a la escolaridad: el nivel de escolaridad del grupo que evaluó el manual era mayor que el del 
grupo que evaluó la aplicación, pero no se observaron interferencias en la aceptabilidad del modelo. 

Conclusión: La creación del modelo incluye funcionalidades relevantes para la autogestión y mostró evidencias de validez adecuadas en la evaluación de 
especialistas y de pacientes. 
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Expanding and strengthening such actions 
are the objectives of the Digital Health Strategy 
(Ministry of Health). This initiative has nine pri-
orities and aims to promote greater access to health 
services and information for the population (via in-
teroperability) and integrate health systems, thereby 
favoring continuity of care. Engaging in treatment 
and encouraging co-participation of family mem-
bers and caregivers are the expected results, so they 
can take on the protagonist role and manage their 
own health.(5)

We highlight that the American Heart 
Association (AHA) has been promoting the impor-
tance of integrating health service delivery systems 
with the practice of telehealth since 2017, increas-
ing access and use of technologies, thus overcom-
ing barriers for patients and providers. The strate-
gies include the development of more intuitive and 
profitable platforms to reduce costs, specific evi-
dence-based interventions and increased continu-
ing education for staff and patients.(6)

The use of mHealth (or mobile technologies 
for health education) is a complex system that still 
presents considerable challenges, although it is ver-
satile and has potential to generate transformations. 
As an example, we highlight the teaching-learning 
process based on different profiles, tools and func-
tionality for self-care, internet connectivity, users’ 
self-monitoring capacity, presence of comorbidities 
and personalized health. This is a multifactorial and 
multifaceted process that goes beyond the simple 
transmission of information.(6)

In the scenario of chronic diseases, where self-man-
agement requires relevant aspects of maintenance, 
monitoring and management,(7) the significant tech-
nological and methodological advances of mobile 
applications can offer adherence to self-care anytime 
anywhere. This technology uses sensors and artificial 
intelligence (for data analysis and risk prediction) and 
can support the collection and study of real-time phys-
iological data, feedback, reminders, alerts, adherence 
control, behavioral assessment and information ex-
change with the multidisciplinary health team.(8)

On the other hand, given the popularization of 
this technology, it is necessary to consider social, 
cultural and behavioral aspects, including digital 

literacy, as there are still significant challenges that 
hinder the population’s health equity.(9,10) It is ur-
gent to evaluate the transformation of mobile tech-
nologies in the era of digital health. Therefore, the 
objective of the present study was to develop and 
validate a prototype mobile application (app) for 
self-management of patients with HF.

Methods

In this technological and methodological validation 
study for the construction and evidence of validity 
of a mobile app, the following steps were followed: 
1) Construction and development of the app pro-
totype; 2) Validation (by judges) of the content 
related to self-management of the disease (Delphi 
technique) and 3) Evaluation of satisfaction and 
acceptability of the app by patients, including the 
comparison between two guidelines (app and insti-
tutional manual of a public hospital).

The first step, construction and development of 
the prototype, included the creation of layout, visual 
identity, logo, navigation and functionalities of the 
app prototype that were developed in cooperation 
with the Department of Health Informatics at the 
Escola Paulista de Medicina (EPM), Universidade 
Federal de São Paulo (UNIFESP). The theoretical 
content was based on Brazilian and international 
HF guidelines.(2) To this end, meetings were held 
with authors, a team of nurses and Information 
Technology professionals (computing, medical IT 
and design) to define the technical and method-
ological steps of development.

The guidance of the teaching-learning planning 
and the app’s navigation items and functionalities 
were discussed between users and the healthcare 
team based on instructional design guidelines and 
aspects related to objective, target audience, theme, 
forms of data storage and communication. The 
steps of this development included analysis, design 
and development, implementation and evaluation 
phases, making it possible to periodically update 
and adapt the app.(11) The Android® system was the 
technological platform chosen to develop the pro-
totype because of the technical team’s expertise.
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The creation of the layout, visual identity and 
logo was based on literature to identify the best col-
or and shape options, correlating the target audi-
ence and the app’s theme.

In the second stage, validation, the selection of 
judges was defined based on the following inclu-
sion criteria: being a member of a multidisciplinary 
health team and a specialist in cardiology.

Recruitment was carried out by analyzing CVs 
on the Lattes Platform and searching for the terms 
“Cardiology” and “Heart Failure”. Invitations were 
sent to 80 professionals by email. Within two 
months, response from 21 professionals with an 
average experience of five years in their respective 
professional fields was received. These professionals 
were nurses (15), physiotherapists (3), physicians 
(2) and a nutritionist (1). All had specialist degrees 
in cardiology, including PhD (11), Master (8) and 
Post-doctorate (2). By using an electronic form, 
professionals in four regions of the country were 
reached, as follows: Northeast (5); Central West (1); 
South (1) and Southeast (14).

The validation process was carried out in a sin-
gle round, and 18 items related to the Objective, 
Structure and/or Presentation and Relevance of the 
app were analyzed using the Health Educational 
Content Validation Instrument (Portuguese acro-
nym: IVCES)(12) to obtain a scientific basis for the 
validation of health educational material. A Likert 
scale containing the possibilities - 0: Disagree; 1: 
Partially agree and 2: Totally agree - was used for 
responses.

The third stage was carried out in a public hos-
pital, where patients were selected adopting the 
following criteria: having heart failure, undergoing 
follow-up treatment at the institution’s outpatient 
clinic, age over 18 years and literate.

Simple random sampling was used in the se-
lection through the website random.org. The draw 
among 25 eligible patients took place at the institu-
tion outpatient clinic during routine consultations 
and resulted in ten participants who agreed to par-
ticipate (five for each group after randomization).

The evaluation of satisfaction resulted from a 
subjective analysis of the intervention.(13) For the 
evaluation of satisfaction with the educational tools, 

the app was presented and printed screens were dis-
played. This was the initial prototype phase (mock-
up). In the control group, the printed institutional 
heart failure manual was analyzed. This process took 
place between November 2021 and April 2022.

The recruited patients were allocated into two 
groups: the app group (average age; 54 years); and 
the manual group (average age; 57 years), which an-
alyzed the hospital’s educational material. Regarding 
outpatient follow-up time, the longest time report-
ed by patients was 76 months, and the shortest time 
was 44 months. The group that evaluated the app 
through randomization had the longest length of 
outpatient follow-up.

Patients were met at the institution during rou-
tine consultations so their responses could be ob-
tained. Material evaluation lasted 10-15 min; pa-
tients answered 13 items of the IVCES using the 
Likert scale (0: Disagree; 1: Partially agree and 2: 
Completely agree).(12) Only part of the instrument 
was chosen for both groups of patients; items 1, 2, 
6, 9, 13 and 14 were not used because they required 
a more critical analysis of the material and judg-
ment of information based on scientific evidence.

We highlight that patients did not evaluate the 
app by browsing the mobile device to avoid the 
need to train them to use it, as this would require 
prior assessment of their digital literacy, in addition 
to the analysis and response stages.(13) Ethical issues 
were also considered, as access to the app would re-
quire the provision of sensitive patient information.

We chose to use the content validity method by 
adopting the percentage of agreement in relation to 
an item equal to or greater than 90%. In this meth-
od, useful information is calculated by considering 
an agreement rate equal to or greater than 90% as 
acceptable among experts.(14)

Patients were assessed using descriptive statis-
tical analysis and non-parametric U tests (Mann-
Whitney and Fisher) due to the ordinal qualitative 
nature of responses. In both groups, the total or-
ganized sample was used to compare the following 
variables: age, sex, schooling and length of outpa-
tient follow-up at the institution. The effect size dif-
ference between groups was estimated by calculat-
ing the Pearson coefficient (r).(15)
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Data obtained were stored and organized in 
electronic spreadsheets. We highlight that the 
study and participant data were processed based on 
the guidelines and standards of the General Data 
Protection Law, which also guided the methodolog-
ical processes.(16)

The study was evaluated and approved by the 
Research Ethics Committee of the Universidade 
Federal de São Paulo under number 3.006.852 
(CAAE: 95310518.7.0000.5505).

Results

As a result of the aforementioned technical and 
methodological processes, the VivaCor-IC mobile 
application resulted in 30 screens, including spe-
cific navigability characteristics, functionalities, 
layout, visual identity and logo. We emphasize that 
the name VivaCor-IC was created based on the ac-
ronym IC, the initials of Insuficiência Coronária, 
which is Heart Failure in Portuguese. The pro-
duction of this series may continue considering 
the self-management of other pathologies (e.g., 
VivaCor-IAM, initials of heart attack, or VivaCor-
HAS, initials of hypertension). The prototype video 
is available on YouTube® through the link: https://
youtu.be/n1rKS4W_wWU.

Prototype features
The initial screens of the prototype are focused 
on user registration, requiring full name, contact 
email, CPF number (similar to social security num-
ber), age and sex. Data related to fluid restriction 
will be required after the initial registration, when 
the healthcare team and medications used by the 
user are defined. The app features a section with in-
formative topics related to HF (such as main signs 
and symptoms, pharmacological and non-pharma-
cological measures) for better control of the chron-
ic condition. The objective of these topics is to re-
inforce knowledge about the disease as a form of 
health education, in addition to promoting adher-
ence to treatment (Figure 1). Information on vacci-
nations, smoking (and its impact on heart disease) 
and safe sexual activity is also available.

The Fluid Control functionality makes it pos-
sible to enter the volume of fluid intake during 
the day, as well as water or fluid present in food 
(in units and/or slices). It is also possible to record 
the foods consumed and classify them as “good” or 
“bad” for an assessment according to their benefit, 
and to organize and record meals for monitoring 
by the healthcare team during routine consultations 
(Figure 2).

Figure 1. Graphical representation of the HF guidance screen 
on the VivaCor-IC prototype

Figure 2. Graphical representation of the Fluid Control screen 
on the VivaCor-IC prototype

Adherence to medications, fluid restriction, 
volume of diuresis, daily weight and physical ac-
tivity are also checked, as well as the presence of 

https://youtu.be/n1rKS4W_wWU
https://youtu.be/n1rKS4W_wWU
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symptoms such as weakness, dyspnea at rest, sud-
den weight gain, edema and perfusion of the lower 
limbs (Figure 2). Another feature is the daily check 
of signs and symptoms, which can be correlated to 
the general perception of well-being based on a face 
scale (Figure 3).

Validation of the app by judges
The content validation of the VivaCor-IC appli-
cation was performed by 21 judges through the 
IVCES. A percentage of agreement greater than 90% 
was achieved in the 18 items. The average agreement 
between domains reached high values for prototype 

objectives (98.0%), structure and/or presentation 
(99.0%) and relevance (98.0%) (Table 1).

Analysis of the app by patients
The satisfaction of patient groups was evaluated 
based on the presentation and analysis of the institu-
tion’s manual and the app screens. When comparing 
the manual and the app, no statistically significant 
difference was observed between the groups in rela-
tion to answers to questions of the IVCES (p>0.05). 
However, all items achieved total or partial agreement 
>90.0% in both groups. No statistically significant 
differences were observed in relation to the variables 
age, sex and length of follow-up at the outpatient 
clinic, except for schooling; its level was higher in the 
manual group compared to its level in the app group 
(Table 2). In the app group, the schooling variable 
was composed of patients with incomplete (60.0%) 
and complete (40.0%) primary education, showing 
that functional literacy did not hinder understand-
ing and a statistically significant satisfaction rating 
(p=0.024) was obtained (Table 2).

Discussion

Mobile technologies are a growing strategy in 
Digital Health, increasing access to health services Figure 3. Record of fluid intake, meals eaten and daily check 

of general well-being based on signs and symptoms

Table 1. Agreement values between judges based on the evaluation with the Health Educational Content Validation Instrument (IVCES)

IVCES domains IVCES items
Agreement

Agreement (mean %)
Partial Total %

Objectives 1. Includes the proposed theme 4 17 100 98

2. Suitable for the teaching-learning process 6 15 100

3. Clarifies doubts about the topic covered 4 17 100

4. Provides reflection on the topic 4 17 100

5. Encourages behavior change 6 13 90

Structure and/or
Presentation

6. Appropriate language to the target audience 5 16 100 99

7. Appropriate language for educational material 4 17 100

8. Interactive language, allowing active involvement in the educational process 7 14 100

9. Correct information 4 17 100

10. Objective information 4 17 100

11. Clarifying information 6 15 100

12. Necessary information 6 15 100

13. Logical sequence of ideas 2 19 100

14. Contemporary topic 1 20 100

15. Suitable text size 6 13 90

Relevance 16. Stimulates learning 4 16 95 98

17. Contributes to knowledge in the area 2 19 100

18. Arouses interest in the topic 4 17 100
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in a heterogeneous society with unequal conditions. 
Mobile applications occupy a position of notoriety 
amid advances in the use of technology for health 
promotion, and contribute to strengthen the educa-
tional actions by users in a more attractive way and 
to overcome psychosocial, economic and geograph-
ic barriers.(4,17,18)

Overcoming psychosocial, cultural, behavioral, 
economic and geographic barriers to ensure patient 
access to specialized HF treatments is a major chal-
lenge. However, advances in telemedicine (such 
as telehealth and telemonitoring) can significantly 
overcome such difficulties through the effective use 
of technological resources.(4)

The new generation of mobile health applica-
tions currently presents benefits such as reduced 
cost and increased accessibility for users with low 
digital literacy. These are instruments that dissem-
inate and multiply education for the treatment 
of chronic conditions and adoption of healthy 
habits, in addition to promoting communication 
with the healthcare team.(18,19) Furthermore, they 
promote care safety by systematizing information 
for the better diagnostic judgment and effective 
decision-making.(20)

The present study offers alternative forms of 
monitoring. They make it possible to explore the 
potential of the multidisciplinary team and adapt 
technological interventions compatible with the 
reality of patients with HF to obtain better health 
results, such as self-management and quality of life. 
In relation to our results, we highlight the features 
of the VivaCor-IC app related to recording fluid in-
take during meals and daily checking of signs and 
symptoms, as they are important for self-manage-
ment and the information is valuable for the health-
care team. Checking and recording sudden changes 

in weight, congestion, signs of anxiety, depression, 
quality of diet and level of physical activity are part 
of the teaching-learning proposal, in addition to 
the early detection of signs of HF deterioration 
(relevant records for reducing mortality). However, 
patients’ adherence to technologies covers aspects 
beyond their functionalities and largely depends on 
their attitude towards treatment.(21)

In a study on behavioral changes conducted 
through a conversational interface, 72.0% of par-
ticipants mentioned that the application could im-
prove their self-care, becoming an additional sup-
port tool for treatment. During the recording time 
(10-12 days) of responses, the most selected mood 
options were “happy” and “calm”, while at other 
times, “irritated” and “nervous” were selected due 
to technical flaws of the application, and privacy is-
sues associated with the user’s health condition. The 
authors highlighted that positive or negative emo-
tions guide the acceptance of a new product. If they 
do not identify sufficient health benefits or present 
difficulties in using and/or understanding the infor-
mation, users stop using or reduce the frequency of 
access to the application.(21)

In a systematic review by Cestari et al. (on HF 
mobile applications), the authors concluded that 
although the content of applications varies, more 
topics are needed, such as health vulnerabilities, 
palliative care and sexual activity.(22) We empha-
size that the development of the VivaCor-IC app 
was based on high-level scientific evidence, daily 
challenges faced by patients with HF and recom-
mendations indicated by national and international 
guidelines. The significant changes needed in life-
style were considered, such as adapting eating hab-
its, self-management and adherence to medication 
therapy, in addition to self-care through adequate 
exercise and energy conservation. This shows the 
incorporation of essential content to the self-man-
agement of these individuals, which guides health 
education interventions resulting in better health 
results.(6,23)

In another study by Souza et al. with a group of 
specialist nurses in the northeast region of Brazil, 
the prototype of an application was developed and 
validated, and it is added to the progress for im-

Table 2. Descriptive values and comparative analysis of the 
groups in relation to the schooling variable

Schooling
Group

Total
n(%)

p-value E.S.Application
n(%)

Manual
n(%)

PS 5(100.0) 1(20.0) 6(60.0)

0.024* 0.781
SS 0(0.0) 1(20.0) 1(10.0)

HE 0(0.0) 2(40.0) 2(20.0)

PS 0(0.0) 1(20.0) 1(10.0)

Notes - Mann-Whitney U test; PS – primary school; SS – secondary school; HE – higher education; PS – 
postgraduate studies; E.S. – Effect size; *: statistically significant value at the 5% level (p≤0.05)
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provement of self-care for people with HF using 
health technologies.(24) Aspects from different areas 
of health were considered, aiming to cover the var-
ious challenges and aspects of living with a chronic 
illness (such as coping with smoking, guidance on 
sexual relations, recording fluid intake according to 
restrictions). Furthermore, the prototype has a food 
guide (with percentage of fluids) for better control, 
as well as daily checking of signs and symptoms, 
involving the general perception of well-being and 
warning signs for consultation at a health service. 
Therefore, the differential of the VivaCor-IC proto-
type is that it was developed with multidisciplinary 
content to offer improvements for people living 
with HF, and it can be used by the different profes-
sionals monitoring the person with HF.

The aim of the information and functionalities 
of the prototype is to improve patients’ understand-
ing and influence their health literacy. Education is 
one of the most important elements in the man-
agement of HF and promotes “development of care 
skills to reduce the likelihood of hospitalization and 
to improve quality of life”.(25)

Functional health literacy (FHL) corresponds 
to the use of knowledge by patients, combined 
with motivation and skills for their understanding, 
evaluation and application of health information 
to “make judgments and make everyday decisions 
regarding self-care” and carry out actions of dis-
ease prevention and health promotion. The pro-
tagonist role becomes the target of actions defined 
by the World Health Organization as “one of the 
social determinants of health” and key to reducing 
inequality. The FHL is also responsible for effec-
tive social participation in the deliberations of the 
Unified Health System, as the individual integrat-
ed into self-care actions becomes involved in deci-
sions related to public policies and oversight of the 
system.(26)

This literacy can be achieved through health ed-
ucation interventions to improve both knowledge 
about the disease and treatment, and involvement 
in self-care activities, resulting in effective man-
agement of HF.(6,27) In fact, self-management of 
this disease challenges the traditional paradigm of 
health education, requiring active partnership from 

the patient, particularly when a technological inno-
vation resource is used.

From this perspective of clinical practice, health 
professionals must understand that patients need en-
couragement to build a relationship of trust and part-
nership, so they can translate the knowledge acquired 
into daily actions of decision-making and self-care.(6)

Authors list the characteristics of competence, 
correspondence and relevance as important aspects 
of the health service for the acceptance of mobile 
applications in this area. Competence (psycholog-
ical aspect) refers to the emotional responses that 
occur during the interaction between user and envi-
ronment. Differently, correspondence refers to the 
ability of the service to meet the needs perceived by 
the users, and relevance refers to their perception 
of the service. These factors influence the trust and 
autonomy of users, who express their acceptance, 
including through privacy and security.(28)

Another study (follow-up of 30 patients with 
HF in the testing phase of an application to check 
its impact on quality of life and hospitalization rate) 
showed an average increase in quality of life (5.6%) 
and self-care (4.4%) after three months using the 
app. During the follow-up period, only one patient 
was hospitalized due to HF decompensation.(28)

In this context, the VivaCor-IC app presents 
several features, including signs and symptoms that 
alert to the need to seek urgent or emergency care 
and show when care can occur during a routine ap-
pointment. To improve patients’ understanding and 
involve them in adherence to self-care, such features 
can promote appropriate support, stimulate behav-
ioral changes and expand social skills.(29)

Regarding content validation of the VivaCor-
IC app by judges, the results showed an agreement 
greater than 90.0% in all items of the instrument 
(Table 1), which not only suggests approval of this 
technology by cardiology specialists, but also agrees 
with the AHA trends that encourage the use of 
Digital Health to support treatment.(6)

Regarding the acceptance of the app by pa-
tients, the measurement instrument used showed 
agreement greater than 90.0%,(12) indicating that 
this public can also accept a mobile app as an inte-
grating element into their treatment routine. It was 
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discussed that low education may be a reason for 
the lower adherence to technology observed.(30) On 
the other hand, our study showed that 60.0% of 
patients had incomplete primary education and this 
variable did not exert influence on the appropriate 
understanding and satisfaction with the VivaCor-
IC, obtaining a significant statistical evaluation 
(p=0.024) (Table 2).

In fact, the scientific literature shows that a 
well-designed and coherent technology can over-
come significant barriers such as digital literacy or 
educational level.(20,26,31) The development of the 
VivaCor-IC app was based on self-management 
programs developed by experts in the field, from 
significant evidence-based data related to readmis-
sions and mortality due to HF.(29)

The limitations of the present study are related 
to the analysis of usability of the prototype.

Conclusion

The VivaCor-IC app was created to contribute to the 
health education of users with heart failure, present-
ing essential features for self-management of this pa-
thology. Validation by experts obtained appropriate 
agreement in all items evaluated in both groups, and 
good agreement was also achieved in relation to sat-
isfaction with the manual and app, demonstrating its 
validity in all populations included in the study.

Collaborations

Oliveira HMBS, Moreira RSL and Salvador ME 
contributed to the design of the project, relevant 
critical review of the intellectual content, analysis, 
interpretation of data, writing of the article and ap-
proval of the final version to be published.

References

1.	 McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm 
M, et al. ESC Scientific Document Group. 2021 ESC Guidelines for the 
diagnosis and treatment of acute and chronic heart failure. Eur Heart J. 
2021; 42(36):3599-26.   

2.	 Comitê Coordenador da Diretriz de Insuficiência Cardíaca. Diretriz 
Brasileira de Insuficiência Cardíaca Crônica e Aguda. Arq Bras Cardiol. 
2018; 111 (3): 436-539. 

3.	 Costa EN, Kienen N. Autogerenciamento: uma interpretação analítico-
comportamental. Ver CES Psico. 2021; 14(2):20-47. 

4.	 Alvarez P, Sianis A, Brown J, Ali A, Briasoulis A. Chronic disease 
management in heart failure: focus on telemedicine and remote 
monitoring. Rev Cardiovasc. Med. 2021; 22(2):403-13.  

5.	 Brasil. Ministério da Saúde. Secretaria-Executiva. Departamento de 
Informática do SUS. Estratégia de Saúde Digital para o Brasil 2020-
2028. Brasília(DF): Ministério da Saúde; 2020.  

6.	 Allida S, Du H, Xu X, Prichard R, Chang S, Hickman LD,  et al.  mHealth 
education interventions in heart failure. Cochrane Database of 
Systematic Reviews. 7(7):CD011845.

7.	 Choi E, Park J, Min D, Lee HS, Ahn J. Association between self-
management behavior and quality of life in people with heart failure: a 
retrospective study. BMC Cardiovasc Disord. 2022; 22:90.  

8.	 Kitsiou S, Gerber BS, Kansal MM, Buchholz SW, Chen J, Ruppar 
T et al. Patient-centered mobile health technology intervention to 
improve self-care in patients with chronic heart failure: protocol for a 
feasibility randomized controlled trial. Contemp Clinical Trials. 2021; 
106:106433.  

9.	 Chen S, Gong E, Kazi DS, Gates AB, Bai R et al. Using mobile health 
intervention to improve secondary prevention of coronary heart 
diseases in china: mixed-methods feasibility study. JMIR Mhealth 
Uhealth. 2018; 6(1):e9.

10.	 Matins NL, Duarte P, Pinho JC. Análise dos fatores que condicionaram 
a adoção de mobile health (mhealth). ERA. 2020; 61(4):1-17.

11.	 Pereira HCB, Azevedo BFT, Carolei P. Design Instrucional: perspectiva 
didático-metodológica para integração da tecnologia na formação 
docente. Rev Teias. 2021; 22(65):219-38.

12.	Leite SS, Áfio AC, Carvalho LV, Silva JM, Almeida PC, Pagliuca LM. 
Construção e validação de Instrumento de Validação de Conteúdo 
Educativo em Saúde. Rev Bras Enferm. 2018; 71(Supl 4): 
1732-8.  

13.	 Sidani  S,  Braden CJ. Nursing and health interventions: design, 
evaluation and implementation. 2nd ed. Wiley Blackwell; 2021. p.236-
8. 

14.	 Alexandre NM, Coluci MZ. Validade de conteúdo nos processos de 
construção e adaptação de instrumentos de medidas. Ciênc Saúde 
Coletiva. 2011; 16(7):3061-8.  

15.	 Rosenthal R. Meta-analytic procedures for social research. 2nd ed. 
Newbury Park, CA: Sage; 1991. 168 p 

16.	 Brasil. Lei n° 13.709, de 14 de agosto de 2018. Lei Geral de Proteção 
de Dados Pessoais (LGPD). Diário Oficial da União. Brasília 15 out. 
2018; 157(1):59.

17.	 Lima Neto AV, Silva IP, Mesquita SK, Salvador PT, Almeida TC, Oliveira 
PP, Costa IK. Protótipo de aplicativo para a educação do paciente 
antes da revascularização miocárdica. Acta Paul Enferm. 2023; 
36:eAPE010731.

18.	 Pedraza LL, Moraes JR. Desenvolvimento e teste de software de 
monitoramento de mensagens de texto (SMS) para pacientes com 
insuficiência cardíaca descompensada. Rev Lat Am  Enfermagem. 
2020;28:e3301.

19.	 Costa FA, Pessoa VL, Salles DL, Frota KC, Sobral MG, Souza LC. 
Letramento funcional em saúde de pacientes portadores de síndrome 
coronariana aguda. Cogit. Enferm. 2021; 26:e75415.



10 Acta Paul Enferm. 2024; 37:eAPE02474.

Mobile application prototype for self-management of heart failure patients: construction and validation

20.	 Mene-Afejuku TO, Pernia M, Ibebuogu UM, Chaudhari S, Mushiyev S, 
Visco F, et al. Heart failure and cognitive impairment: clinical relevance 
and therapeutic considerations. Curr Cardiol Rev. 2019;15(4):291-303.

21.	 Biduski D, Bellei EA, Rodriguez JP, Zaina LA, De Marchi AC. Assessing 
long-term user experience on a mobile health application through an 
in-app embedded conversation-based questionnaire, Comput   Human 
Behav. 104:106169.

22.	 Cestari VR, Florêncio RS, Garces TS, Pessoa VL, Moreira TM. 
Benchmarking of mobile apps on heart failure. Rev Bras Enferm. 2022; 
75(1):e20201093.  

23.	 Megiati HM, Grisante DL, D’Agostino F, Santos VB, Lopes CT. Relação 
entre apoio social percebido e autocuidado de pacientes com 
insuficiência cardíaca. Acta Paul Enferm. 2022;35:eAPE01296.

24.	 Sousa MM, Lopes CT, Almeida AA, Almeida TC, Gouveia BL, Oliveira 
SH. Development and validation of a mobile application for heart failure 
patients self-care. Rev Esc Enferm USP. 2022; 56:e20220315.  

25.	 Cestari VR, Florêncio RS, Garces TS, Souza LC, Silva JN, Pessoa VL, 
Moreira TM. Requirements for building educational and care technology 
on heart failure. Rev Bras Enferm. 2022; 75(4):e20210465.  

26.	 Lima RI, Parente MA, Ferreira TI, Coelho AA, Loureiro EV, Barbosa 
TM, et al. Letramento funcional em saúde de usuários da atenção 
primária de Altamira, Pará. Rev Bras Med Fam Comunidade. 2022; 
17(44):2763.   

27.	 Silva CG, Araújo SS, Morais SC, Frazão CM. Conhecimento deficiente 
em indivíduos com insuficiência cardíaca: uma teoria de enfermagem 
de médio alcance. Rev Bras Enferm. 2022; 75(2): e20200855. 

28.	 Wang L, Wu T, Guo X, Zhang X, Li Y. Wang, W. Exploring mHealth 
monitoring service acceptance from a service characteristics 
perspective. Electron Commerce Res  Appl. 2018;30:159-68. 

29.	 Takeda A, Martin N, Taylor RS, Taylor SJ. Disease management 
interventions for heart failure. Cochrane Database Syst Rev. 2019 Jan 
8;1(1):CD002752.

30.	 Jaarsma T, Hill L, Bayes-Genis A, La Rocca HPB, Castiello T, et al. Self-
care of heart failure patients: practical management recommendations 
from the Heart Failure Association of the European Society of 
Cardiology. Eur J Heart Fail. 2021; 23(1):157-74. 

31.	 Maia JS, Marin HF. Aplicativos móveis para as sociedades menos 
favorecidas. Acta Paul Enferm. 2021; 34:eAPE002214.  


