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In Brief

The Baritrip mHealth app was developed to improve health
literacy, pre and post-surgical care of bariatric patients. A multi-
professional team designed and validated the app, ensuring
comprehensive content covering nutrition, mental health, and
speech therapy domains. Expert validation showed high reliability
(CVI: 0.99), and patients rated its usability and engagement
positively (89.1% agreement).

Highlights
= The Baritrip app offers multidisciplinary guidance for
bariatric surgery patients.

= The app was validated by experts, yielding a high content
validity index of 0.99.

= Users rated the app engagement, layout, and organization
with 89.1% agreement.

= The app supports health literacy, pre and post-surgical care
through an inclusive approach.

How to cite this article:

Gongalves BC, Reis JS, Soares AN, Rossi DC, Eler OS, Moura AS.
Development and validation of Baritrip: a multidisciplinary educational mobile
application for bariatric surgery patients. einstein (Sao Paulo). 2025;23:eA01362.

einstein (Sao Paulo)

Ll
—
=
o
(-]
<
—
<t
=
=
o
(=]




einstein

Official Publication of the Instituto Israelita
de Ensino e Pesquisa Albert Einstein

e-ISSN: 2317-6385

How to cite this article:

Gongalves BC, Reis JS, Soares AN, Rossi DC,
Eler OS, Moura AS. Development and
validation of Baritrip: a multidisciplinary
educational mobile application for bariatric
surgery patients. einstein (Séo Paulo).
2025;23:¢A01362.

Baritrip, developed by a multidisciplinary
team, stands out and WON the Dr. Thomaz de
Aquino Borges Cordeiro Award, at the 2024
Congresso Mineiro de Endocrinologia.

Associate Editor:

Claudio Roberto Cernea

Hospital Israelita Albert Einstein,

Sao Paulo, SP, Brazil

ORCID: https://orcid.org/0000-0001-5899-0535

Corresponding author:

Bruno Cortes Gongalves

Rua Bernardo Guimaraes, 310/502

Zip code: 30112-020 - Belo Horizonte, MG, Brazil
Phone: (55 31) 99938-2486

E-mail: 022677 @faculdadesantacasabh.edu.br

Received on:
Aug 29, 2024

Accepted on:
Feb 3, 2025

Conflict of interest:
none.

Copyright the authors

[@D)sy |

This content is licensed

under a Creative Commons
Attribution 4.0 International License.

ORIGINAL ARTICLE

Development and validation of Baritrip:
a multidisciplinary educational mobile
application for bariatric surgery patients

Bruno Cortes Gongalves', Janice Sepilveda Reis', Aleida Nazareth Soares',
Débora Cardoso Rossi', Olivia Silva Eler', Alexandre Sampaio Moura'

' Faculdade de Saude Santa Casa de Belo Horizonte, Belo Horizonte, MG, Brazil.

DOI: 10.31744/einstein_journal/2025A01362

ABSTRACT

Objective: To develop and validate a comprehensive mobile health App (mHealth App) to increase
the health literacy and care engagement of patients undergoing bariatric surgery. Methods: App
development required identifying patient needs, conducting a literature review, benchmarking,
and designing the App through a multi-professional team. A prototype was created and validated
by healthcare and information technology specialists, and patients undergoing bariatric surgery.
Results: The Baritrip App contained 188 screens divided into eight sections, covering clinical,
surgical, nutritional, mental health, and speech therapy domains. The overall content validity index
of the App as assessed by experts was 0.99. Bariatric surgery patients assessed the layout,
language, content organization, and engagement of the App, with an overall agreement rate of
89.1%. Conclusion: The Baritrip mobile health App showed good content validity and cultural
appropriateness for bariatric surgery patients.

Keywords: Bariatric surgery; Mobile applications; Information technology; Health literacy; Public
health Informatics; Health promotion

INTRODUCTION

Obesity is recognized as a global epidemic and one of the most serious public
health problems, affecting approximately 30.0% of the global population.t-?
Over the last 40 years, the prevalence of overweight and obesity has quadrupled,
increasing the risk for diabetes, cardiovascular disease, and certain cancers.®

Bariatric surgery has emerged as the most effective treatment for severe
obesity,® providing a significant reduction in obesity-related complications
such as type 2 diabetes and cardiovascular disease.) Despite its popularity
and effectiveness, weight loss after bariatric surgery varies, with approximately
30.0% of patients experiencing weight regain after surgery.®) Contributing
factors include poor eating habits, reduced physical activity, and hormonal
adaptations.”” Patients undergoing bariatric surgery face daily challenges
of learning how to adapt to their new lifestyle and restore their health.®”
Providing information and intensive follow-ups are important to enable them
to engage in effective self-care.!?)

Health literacy refers to the ability of a patient to comprehend the necessary
health information to make informed decisions.!V Improving health literacy
among patients undergoing bariatric surgery is essential because this can
influence adherence to healthcare appointments and engagement in follow-
ups.? To promote health equity, strategies to enhance health literacy must
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be contextually adapted, and innovative technologies,
such as mobile health (mHealth) Apps, offer promising
solutions.(¥

In Brazil, healthcare providers within the Brazilian
Unified Health System (SUS - Sisterma Unico de Satide)
face challenges due to inadequate patient health
literacy.("¥ There is a noticeable gap in the medical
literature addressing strategies to enhance health
literacy among SUS users.

The popularization of mHealth Apps has brought
new perspectives to patient education and care
engagement. Patients undergoing bariatric surgery have
shown an interest in using mHealth Apps that promote
education and engagement in care. Studies have
shown that patients using such Apps may experience
greater weight loss and reduced weight gain.('> Hence,
developing an educational instrument as an mHealth
App to deliver accurate patient-centered information is
a promising strategy.

Despite this potential, mHealth Apps targeting
patients undergoing bariatric surgery are scarce in
Portugal. Among the few available, Barilife is the
most popular. It provides a platform wherein bariatric
surgery patients can identify patterns and trends that

enhance their overall user experience. Barilife provides
instructional videos from healthcare professionals
and offers a range of tools and resources designed for
patients undergoing bariatric surgery; however, it was
not tailored for SUS patients and lacks appropriate
validation.

OBJECTIVE

This study aimed to develop and validate an mHealth
App to increase the health literacy and self-care of
patients undergoing bariatric surgery in the Brazilian
Unified Health System, incorporating input from
multidisciplinary experts and the target population.

METHODS

Study design
The study was conducted in two stages comprising of
multiple steps, as outlined in figure 1.

The first stage was App development, while the
second stage was content validation by healthcare
and information technology (IT) experts, and the
target population. This study was approved by the

First stage: App development

Identification of the

Literature review and

Planning the

target’s audience needs Benchmarking I Aaﬁ?i ?g;frr;t
App design —> | Prototype construction |— App 1st version
Second stage: App validation
Validation ) App 2nd version ) Validation by target ) App final version

by specialists

Figure 1. App’s development and validation flowchart
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Ethics Committee of Santa Casa de Belo Horizonte
(CAAE: 87762218.6.0000.5138; #6.179.496), and all
participants provided written informed consent.

This study was conducted at the Medical Specialties
Center of Santa Casa Belo Horizonte (CEM-SCBH),
Brazil, a public multiprofessional outpatient care
facility for patients with obesity.

PROCEDURE

First stage — App development

15t Step — Definition and identification of the

target audience

The App was designed for patients undergoing
preoperative and postoperative care for bariatric
surgery in the Brazilian Unified Health System. The
target audience was identified based on behavioral,
cultural, social, and financial characteristics.

Preoperative participants included those who
attended at least one appointment at the CEM-
SCBH and had a body mass index (BMI) =40
without comorbidities or =35 with comorbidities.(®
Postoperative participants included those who underwent
bariatric surgery at CEM-SCBH, regardless of BMI or
time since surgery. All participants were aged 18-65
years.

A three-item questionnaire was administered to 15
patients who received preoperative and postoperative
care at CEM-SCBH: (1) “If you were to create an
App for bariatric patients, which content and features
would you like to include?” (2) “What tasks do you
hope the App will help you with?” (3) “Do you have
any additional suggestions or ideas for the App?” This
step helped identify content that users considered
important for the App.

2" Step - Literature review and benchmarking

To define the ideas and goals of the application, an
integrative literature review focusing on preoperative
and postoperative care in bariatric surgery was
conducted, including 88 publications, to supplement the
data obtained in the initial step and define the scope of
the App.

A benchmarking process was used to identify
competitors and evaluate existing Apps in the Google
Play, Apple Store, and PubMed between July 2021 and
September 2021. The following keywords were used:
“bariatric surgery,” “weight loss surgery,” “gastric
band,” “gastric sleeve,” “gastric bypass,” “obesity,”
“mobile application,” and “App.” This review targeted
applications that monitor hydration levels throughout

”» [13

2 &«

the bariatric surgery journey, facilitate physical
activity routines, provide diet alerts, and assist in
appointment scheduling.

3 Step — Planning App content and features

A multi-professional expert committee was created to
develop the App content. The committee comprised
of ten professionals from CEM-SCBH, including two
endocrinologists, one bariatric surgeon, one plastic
surgeon, one nutritionist, two psychologists, one nurse,
and two speech therapists. Each professional had
more than 5 years of experience in preoperative and
postoperative bariatric care.

Content development followed the recommendations
for preparing healthcare manuals.'” The committee
met three times to discuss the content and features of
the App, ensuring alignment with user needs identified
during the audience assessment.

All technical content was documented using
Microsoft PowerPoint to articulate and visually represent
key concepts and workflows. This documentation
was continuously updated throughout development,
undergoing regular reviews and updates to incorporate
new insights and adjustments. Upon completion of
the third step, the committee convened to review the
content and agreed to advance to the fourth step.

4* Step — App design

The layout and visual elements of the App were
designed based on the characteristics of the target
audience and expert committee decisions to increase
the clarity and applicability of the content. The App
design included color schemes, labels, and transitions
using the Figma® platform, an intuitive, real-time
collaboration tool that enables an efficient and
dynamic workflow to test App designs.

5t Step — Prototype construction
App prototypingwas conducted in partnershipwithan I'T
professional who was experienced in the development of
web and mobile applications. A high-fidelity, functional
prototype was built using the Adalo® platform, which
is designed to create personalized applications without
coding and produce applications that are compatible to
different devices such as desktops and mobile devices.
Adalo® has a rapid development framework that allows
flexible construction of screens using widgets.(1519

An application prototype was created during the
development stage with a home screen titled “Your
Journey,” with icons for accessing preoperative and
different stages of postoperative care.

einstein (Sao Paulo). 2025;23:1-10



Gongalves BC, Reis JS, Soares AN, Rossi DC, Eler OS, Moura AS

Beginning with the initial presentation screen,
the App featured eight sections. The starting section
presented a checklist of consultations and examinations
necessary to prepare for the preoperative phase.
The next section presented the preoperative content
with information about the surgery and guidance on
preoperative medical, nutritional, and mental health
care. The three following sections were related to
postoperative care divided into three different periods
(0-12, 12-24, and =24 months). Each postoperative
period presented medical, nutritional, mental health,
and speech therapy information, as well as a consultation
schedule.

The “For your entire journey” section presented
practical recommendations for all postoperative
periods, including sleep hygiene, protein intake, and
relaxation techniques. The last section (“Supplementary
material”) emphasizes long-term lifestyle changes and
provides strategies to prevent weight regain and control
anxiety.

The follow-up period was defined such that patients
were monitored for at least 24 months post-surgery.
It is crucial to note that inadequate weight loss tends
to increase in the years following surgery, underscoring
the need for extended monitoring.”

Avital function of the application is to promote self-
care in patients undergoing bariatric surgery to mitigate
weight regain. The application covers the following
topics: healthy diet, physical exercise, medication
adherence, complication management and prevention,
stress management, medical appointments, and sleep
hygiene. These features were designed to enhance
patient engagement.

The expert committee held one meeting to review
and approve the prototype for validation. After
completing the five steps in the first stage, the first
version of the application was established.

Second stage — App validation
The second stage involved validation by judges, the
expert committee, and target audience. The selection
of the judges followed established guidelines, ensuring
participation from at least three healthcare specialists
and three IT experts® 2 who met at least two criteria
of expertise.®¥

The panel of judges included seven healthcare
specialists experienced in bariatric surgery care and
in health education, and five IT experts experienced
in developing mobile applications and software.
Healthcare specialists from the CEM-SCBH were not
included as judges.

einstein (Sao Paulo). 2025;23:1-10

15t Step — Validation by healthcare and IT specialists
The first step in the validation stage was conducted
using an online Google Forms questionnaire. The
judges were contacted via email and invited to evaluate
each section of the App using heuristics as proposed by
D’ Carlo et al.® Judges received instructions on how to
use the App and answer the questionnaire.

The Content Validity Index (CVI) was calculated
to evaluate the inter-rater agreement. The CVI was
determined by the proportion of responses rated as
“3: optional modification” and “4: does not need
modification” relative to the total responses. Items
rated as “1: need for complete modification” and “2:
need for partial modification” were flagged for revision
or elimination.

The overall CVI exceeded the defined cutoff
point of 0.78; hence, the committee reviewed and
discussed the qualitative feedback from the judges. The
committee justified changes that were accepted and
rejected. After modifications, the second prototype was
produced. Validation and modifications took 6 months
to complete.

2" Step — Validation by the target audience
(face-to-face testing)
Preoperative and postoperative bariatric surgery patients
from CEM-SCBH were selected for face-to-face testing.
All selected patients were followed up at CEM-SCBH.
Validation and cultural adaptation involved 23 patients.
The target audience validated the content of
the prototype and assessed its clarity and relevance.
Comments and suggestions were provided whenever
necessary. Testing was conducted face-to-face in group
sessions with at least five patients in each round. Items
were reviewed if 15% or more participants found them
difficult to understand.®® New patient groups were
selected for each round, and the App was adjusted
between rounds. After three rounds, no further changes
were suggested, resulting in the final App prototype.

RESULTS

The first stage of the study was conducted between
October 2021 and January 2023. In the first step,
15 preoperative and postoperative patients were
interviewed regarding their needs. Of these, 12
(80.0%) were female and 9 (60.0 %) were in the
preoperative stage. All 15 patients (100%) had
smartphones, and 11 (73.0%) had previously used a
weight tracker application. A summary of the patient
needs is presented in table 1.
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Table 1. User suggestions for App content

Topic

Summary of suggestions

Surgery characteristics

Information about the different types of surgery; Criteria for undergoing surgery; Information on how much weight loss is expected after bariatric surgery;

Information on who can undergo and timing of post-bariatric plastic surgery

Clinical issues
of Dumping Syndrome

Mental health issues
Nutritional issues

Reminders

Strategies to prevent weight regain; Possible surgical complications; Strategies to prevent hair loss after bariatric surgery; Information on the symptoms

Information on how to deal with preoperative and postoperative anxiety
Information on the adequate protein intake for postoperative patients; Information on postoperative diet and vitamin replacement

Reminder to drink water; Reminder of appointment schedule; Reminders on preoperative and postoperative exams

After assessing the needs of patients, a literature
review was performed, and 88 relevant manuscripts
were selected. The review demonstrated a lack of
multidisciplinary approaches for bariatric surgery care
and promoting health literacy. Thirteen Apps were
analyzed for benchmarking, which showed the potential
of some Apps to improve accessibility, knowledge, and
self-care among bariatric surgery patients.

The Mobile App Classification Benchmark Summary
included several App categories. Bariatric surgery
and post-operative care Apps included BariatricPal,
Baritastic App, Barilife, BariUFU, BariBuddy, and
Bariatric 1Q.?” Nutrition and diet management apps
included Foodeducate, Plate, and PromMera.® Fitness
and health tracking Apps included Waterlogged,
My Diet Coach, Happiness Scale, Fitbit & Aria, and
PromMera. A comparative benchmark of these Apps is
presented in table 2.

Subsequently, content and features for the App
were developed in collaboration with an expert
committee of 10 professionals with diverse expertise
relevant to the study objectives, 80.0% of whom were
female. Among them, 20% had a master’s or doctoral
degree, 70.0% had specialized training, and 50.0% had
over 14 years of experience. The team included four
physicians (40.0%), two psychologists (20.0%), two
speech therapists (20.0%), one nutritionist (10.0%),
and one nurse (10.0%), ensuring comprehensive and
well-rounded input for App development.

The content and features of the App were evaluated
by a panel of 12 specialists. Among them, five (41.7%)
were female, eight (66.7%) had a master’s or doctoral
degree, and eight (66.6%) had over 14 years of
experience. The team included five IT professionals
(41.7%), three physicians (25.0%), one nutritionist
(8.3%), one psychologist (8.3%), one speech therapist
(8.3%), and one nurse (8.3%). Of the IT professionals,
three (60.0%) were academic researchers in software
programming, and all had >5 years of experience.

The overall CVI of the App was 0.99. The CVI score
for most items was 1.00, except for “screen display”
(0.98), “interaction” (0.98), “motivation” (0.98), and
“documentation/help” (0.85). All CVI values exceeded
the cutoff of 0.78. The expert judges analyzed the
suggestions and comments from the prototype judges
regarding modifications to the layouts and usability of
the prototype.

After the modifications, the prototype was
validated by 23 patients. Most participants were female
(94.7%), with a median age of 52.1 years, an average
weight of 84.3 kg (range, 65.7-110.4 kg), and an average
BMI of 32.5 (24.2-45.4). Five (21.7%) were preoperative
and 18 (78.3%) were postoperative bariatric surgery
patients, all of whom underwent gastric bypass. Among
postoperative patients, 15 (83.3%) were =12 months
post-surgery, 2 (11.1%) were 6—12 months post-surgery,
and 1 (5.5%) was <6 months post-surgery.

Target audience validation occurred over three
rounds, with an overall mean agreement rate of 89.1%.
There were good agreements in the following domains:
layout, language, content organization, and engagement
(Table 3).

Cultural adaptation also occurred over three
rounds. In the first round, all suggestions were accepted
and implemented by the expert committee. In the
second round, the expert committee also agreed with
the suggestions, but they were not implemented. For
example, the target audience suggested excluding
certain items such as dental prostheses from the
preoperative hospital admission checklist outlined
in the Learning Content subsection. However, the
committee determined that, while specific needs may
vary, the application aimed to provide comprehensive
guidance for all patients. Therefore, the inclusion of all
items on the preoperative admission checklist is crucial.
Similarly, the target audience suggested that food should
be delivered in smaller, more manageable portions.

einstein (Sao Paulo). 2025;23:1-10
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Table 2. Comparative benchmarking of mobile health applications for bariatric surgery patients

App Language Validation Trial Physical activity Nutrition Speech therapy Psychologist
BariUFU Portuguese v v
Barilife Portuguese v v
PromMera English v v v
Baritastic English v v
BariatricPal English v
BariBuddy English v v
Bariatric 1Q English v
Foodeducate English v
Plate English v
Waterlogged English/ Portuguese v
My Diet Coach French v
Happy Scale English v
Fitbit & Aria Multiple languages v
Table 3. Validation of the prototype by the target audience
Answers
Questions “Yes” “Partially” “No” Conc%zdance
n (%) n (%) n (%)
1. Layout 21(91.3) 2(8.7) 0(0) 9213
1.1. Do you think the App's colors, images, texts, and letters suit its purpose?
2. Language 20(87.0) 3(13.0) 0(0) 87.0
2.1.1s the App easy to use?
3. Content Organization 21(91.3) 2(87) 0(0) 91.3
3.1 Is the amount of information on each screen appropriate to the target audience?
4. Engagement 18(78.2) 5(21.8) 0(0) 783
4.1 Do you think this application can increase user interest in this subject?
4.2 Do you think you learned some new content using this application? 20(87.0) 2(8.7) 1(4.3) 87.0
4.3 Would you recommend the application to other people? 23(100.0) 0(0) 0(0) 100.0

However, the committee opted not to incorporate
this suggestion because of variations in hospital
services and staffing limitations. Although participants
also recommended adding specific physical activity
plans, the committee retained the content to ensure
applicability to all patients. Furthermore, the CEM-
SCBH does not have a physical activity professional
for personalized workout prescriptions.

Final version of the application

The prototype began with the “Welcome” section
that informs the users of the purpose and use of the
App. After logging in, users start their journey on the
“Home” screen, which provides access to the other
sections and includes a “Help” button. This section
comprises of 11 screens (Figure 2).

einstein (Sao Paulo). 2025;23:1-10

The “Introduction” section included four screens
and introduced users to the CEM-SCBH outpatient
service, including the required appointments and exams.

The “Preoperative” section included 19 screens
covering content related to medicine, nutrition, and
mental health. The content included preoperative
information and education, indications for bariatric
surgery, discharge instructions, and orientations
to prevent alcohol and tobacco use. The Medicine
subsection introduced the patient to the surgical
process, explained what to expect, described various
bariatric surgery techniques, and provided a list of items
for hospital admission. It also provided postoperative
care information. The Nutrition subsection introduced
early postoperative nutritional care and provided
a comprehensive nutrition plan as part of the
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Figure 2. Screens of the Baritrip Mobile Application. (A) Welcome, (B) Introduction, (C) Preoperative, and (D) Postoperative (0—12 months) sections

assessment and preparation for bariatric surgery. The
Mental Health subsection provided a comprehensive
psychosocial evaluation, encompassing environmental,
familial, nutritional, and behavioral factors. These
evaluations complemented the information from in-
person assessments. The Mental Health subsection
included shared content with the “For your entire
journey” section.

The “Postoperative: 0 to 12 months” section
included 27 screens, starting with the Menu screen and

ending with the “Congratulations” screen. It included
subsections on Appointment Scheduling, Medicine,
Nutrition, Mental Health, Speech Therapy, and After
the Appointment. The medicine subsection described
the complications of bariatric surgery and provided tips
for reintroducing workouts. The nutritional subsection
described the necessity for dietary reintroduction
and texture progression during the postoperative
period. The content promoted appropriate macro-
and micronutrient intake, maximizing weight loss,
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and preserving lean mass. The Mental Health
subsection provided guidance on quality of life, self-
understanding, and active participation in treatment
to build the body image of patients to give them
security, improve their self-esteem, and alleviate
signs of anxiety and depression.

The “Postoperative 12 to 24 months” section
included 23 screens. It followed the same subsection
structure as the prior section. The Nutrition subsection
presented the Plate Method after bariatric surgery,
which prioritized lean proteins, followed by vegetables
and carbohydrates. The Medicine subsection described
the causes and symptoms of dumping syndrome.

The “Beyond 24 months” section included 21
screens. It followed the same subsection structure as
the prior section. The Nutrition subsection introduced
a food diary to track the daily intake and habits of
patients. The food diary helps understand the eating
habits of patients undergoing bariatric surgery. This
section also presented the types and indications for
reconstructive plastic surgery. The Medicine subsection
presented information on preventing weight regain
and reminders to perform physical activities.

The “For your entire journey” section included
49 screens, including a quality-of-life questionnaire,
calming techniques, sleep hygiene tips, weight loss goals,
protein consumption monitoring tips, consultation
preparation tips, and self-motivation strategies. It
begins with a menu screen and concludes at the last
screen of the self-motivation item.

The “Supplementary material” section included
four screens, starting at the end of the “Beyond 24
months” section. It provided administrative information
regarding medical appointments, motivational phrases,
weight regain prevention tips, a website link to the
Brazilian Association for the Study of Obesity and
Metabolic Syndrome, and a playlist of relaxing music.

Gamification elements that were utilized in the
App included reward messages, such as “You have
completed the phase,” “Congratulations,” and visual
elements like trophies and fireworks. After completing
each section, users were directed to a “Congratulations,
you have successfully completed” screen.

DISCUSSION

mHealth Apps are revolutionizing healthcare services
and promoting wellness by providing accessible health
education and management tools. The logo and App
name “Baritrip” symbolizes the bariatric journey and
its transformation towards a healthy life.

einstein (Sao Paulo). 2025;23:1-10

Baritrip addresses the challenge of adapting scientific
content to bariatric surgery. This includes aligning the
content with the format and functionality constraints
of mobile devices, such as screen size and processing
performance. The App uses accessible language to
achieve its goals of supporting both patients and
healthcare professionals, effectively assisting users
during the preoperative and postoperative phases of
bariatric surgery.

As an emerging digital health intervention, the
construction and viability of the Baritrip prototype
application were part of a mature lifecycle. This
study followed the mHealth Evidence Reporting and
Assessment checklist to ensure standardized quality
in digital health interventions.?*” Although Baritrip is
still in the initial stages of the maturity lifecycle (stage
2 of 6), it demonstrates high functionality fidelity and
performance.?

Baritrip achieved a high CVI score of 0.99 overall.
Previous studies suggest that a CVI =0.78 indicates
adequacy for both individual items and overall
application assessment.®) Comparable studies are
few; however, a previous study used a questionnaire
to evaluate nutritional supplementation, resulting in a
CVI of 0.93. Using heuristics by De Carlo and Barbosa,
we systematically evaluated various aspects of the
App (design, content, and functionality), validating its
suitability for educational purposes.®-3?

The lower CVI scores for the Documentation
and Help topics are possibly explained by the current
developmental stage of the App. It is important to note
that achieving optimal user performance also depends
on hardware characteristics and internet speed. The
prototype is still in the development stage, where it
stores information and performs certain functions,
but lacks full database integration; thus, the App
uses simplified data handling and does not cover all
possible error scenarios.

Cultural adaptation was ensured through face-
to-face user interactions, aligning the App content
with the cultural preferences and expectations of
diverse user groups. This study followed the literature-
recommended cultural adaptation steps; however,
more standardized methods for conducting in-person
testing are needed.®» The validation of the app by the
target audience resulted in an adequate overall agreement
score, comparable to previous validity studies.34%)

The benchmarking process revealed that most
mHealth apps for patients undergoing bariatric surgery
were in English. The following mHealth apps were
available in Portuguese: Plate, BariFU, and Barilife.
Although some apps may help bariatric surgery patients
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lose weight and improve other health outcomes, there
is an opportunity to develop mHealth interventions to
support preoperative and postoperative bariatric surgery
patients in changing their behavior and improving
outcomes. Baritrip, a novel multidisciplinary App,
targets patients receiving public health care at SUS
and offers a broader scope of educational resources
and support than Apps such as Plate, BariUFU,
and Barilife, which are more specialized in nutrition
tracking and bariatric surgery support.

The uniqueness of Baritrip stems from the absence
of prior instruments designed for bariatric surgery
care and health education for SUS patients. It engages
users throughout their preoperative and postoperative
phases to monitor progress, enhance knowledge,
improve self-care, track weight, and monitor quality of
life, sleep habits, exercise routines, and anxiety levels.
Gamification elements have been integrated into
motivational strategies to foster understanding and
knowledge acquisition throughout the different phases
of bariatric surgery. The Baritrip App can potentially
redefine learning for individuals undergoing bariatric
surgery by integrating technology into their education.
Designed for individuals with limited access to
information, Baritrip emphasizes inclusion and cultural
relevance. It represents a significant step in integrating
technology into bariatric surgery education, preparing
patients for long-term lifestyle changes.

The limitations of the prototype include the absence
of functions to support personalized feedback and
broader communication functionalities. Despite these
limitations, the prototype remained functional and
usable. Developing an App with relevant, practical, and
reliable content while considering its acceptability and
cost was challenging. Furthermore, managing schedules
and navigating diverse professional opinions, especially
amid pandemic-related challenges, presented more
limitations.

CONCLUSION

A multidisciplinary mHealth application prototype was
developed and validated to enhance health literacy
and promote self-care in patients undergoing bariatric
surgery. The App uses simple and accessible language
to support patient education and management.
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