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Abstract

To explore the experiences and preferences of patients and healthcare professionals regarding the development of an app to
provide psychological intervention to improve emotion regulation in the context of bariatric surgery (BS). Sixteen people (6
patients who underwent BS and 10 professionals) participated in two separate focus group sessions. We performed a content
analysis of transcribed focus group discussions to extract and organize categories, subcategories and areas. Both sets of
stakeholders provided information about how to develop and implement an app. According to participants’ comment, content
should include information (i.e., nutrition, exercise) and emotional regulation skills. Patients and professionals mentioned
that the app should include visual information, continuous emotional assessments and peer contact. It was also mentioned
that the app should be used before and after BS and its contents should be developed by a multidisciplinary team (i.e., col-
laboration of endocrinologist, nutritionists and psychologists). Participants in both focus groups considered technology to
be useful in the context of BS, especially as part of blended interventions (combining face-to-face and online sessions).
Patients and professionals seem to be receptive towards the use of technology in a BS context. Specific recommendations
are identified for designing and implementing app solutions for BS. More efforts should be made in the future to develop
and implement evidence-based apps according to patients and professionals’ needs.
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Introduction Organization, obesity rates have tripled during the three

last decades, and 43% of adults worldwide were overweight

Obesity is a serious public health problem worldwide due
to its high prevalence and its health, social, and economic
impact (Spirou et al., 2020). According to the World Health
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in 2022 (World Health Organization, 2024). In Spain, it is
expected that by 2030 up to 80% of men and 55% of women
will have obesity or overweight (Hernaez et al., 2019).
Individuals with obesity are at increased risk for physi-
cal difficulties and emotional comorbidities, that may, in
turn, affect their global functioning. For instance, Simon
et al., (2006) estimated that people with obesity have a 25%
increased risk of anxiety and mood disorders (also known as
emotional disorders; Bullis et al., 2019). Different explana-
tory mechanisms for the bidirectional relationship between
obesity and emotional problems have been considered. For
example, people with emotional disorders may suffer from
symptoms such as increased appetite, decreased behavio-
ral activation, or use of medication that facilitates weight
gain. In the opposite direction, people with obesity may be
adversely affected by weight stigma or by the difficulty of
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participating in rewarding or pleasurable activities, which
may also increase emotional symptoms (Simon et al., 2006).

A range of behavioral, nutritional, medical, and surgical
interventions are available to individuals who are seeking
professional support for weight management (Bean et al.,
2008). Bariatric surgery (BS), including open or laparo-
scopic roux-en-Y gastric bypass, sleeve gastrectomy, and
adjustable gastric banding (Jumbe et al., 2017), is rec-
ommended for individuals with clinically severe obesity
(Sarwer & Heinberg, 2020). After BS, most patients lose
a significant amount of weight in the short term; however,
between 20 and 50% of patients begin to regain weight after
the first year and a half to two years (Sarwer & Heinberg,
2020).

Weight regain after BS is associated with physiologi-
cal and behavioral factors (e.g., poor stress management or
problem-solving skills), in the absence of ongoing instruc-
tion to facilitate incorporation of learned changes into
long-term routines (Sarwer & Heinberg, 2020). In addition,
the evidence indicates that emotional factors, such as anxi-
ety, depression, and emotional eating, are among the most
important contributors to weight regain after BS (Hjelm-
es@th et al., 2019; Lai et al., 2021). Psychological inter-
ventions have been developed to improve the psychologi-
cal well-being of patients who undergo BS, in part to help
maintain weight loss following surgery. Cognitive behavioral
skills and strategies such as goal setting, psychoeducation,
self-monitoring, stimulus control, cognitive restructuring,
problem solving, and using reinforcement and relapse pre-
vention could improve the frequency of uncontrolled eating,
quality of life, anxiety, depression and social functioning
(Lauren et al., 2020).

The Unified Protocol for the Transdiagnostic Treatment
of Emotional Disorders (UP) is a cognitive behavioral psy-
chological intervention that addresses shared etiological and
maintenance factors for emotional disorders by providing
training on adaptive emotion regulation skills (Barlow et al.,
2018). One advantage of this intervention is its applicability
across a wide variety of presenting concerns and patient pop-
ulations (Osma et al., 2021). Recently, our team adapted and
implemented a UP-based group psychological intervention
for patients who had undergone BS in the Spanish National
Health System (Ferreres-Galén et al., 2022). Results from
this study suggested that the UP is a feasible intervention to
improve emotional regulation in these patients. However,
some of the limitations of the Spanish National Health Sys-
tem are the limited number of professionals and the long
waiting lists to receive mental health care (Osma et al.,
2022a, 2022b), which may compromise the dissemination of
evidence-based psychological interventions. As a solution,
recent investigations have focused on developing and imple-
menting cost-effective interventions such as electronic health
(eHealth) and mobile health (mHealth) applications, or apps,
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to provide psychological interventions with diverse intensity
formats (i.e., from self-applied programs to blended inter-
ventions combining face-to-face and online sessions). Sys-
tematic reviews have found that eHealth/mHealth programs
could be a cost-effective solution to provide physical and
psychological assessments and interventions in populations
with physical and/or emotional conditions (Iribarren et al.,
2017; Kéhlke et al., 2022; Mitchell et al., 2021). eHealth and
mHealth apps can also complement to face-to-face therapy,
increasing its cost-effectiveness (Kumar et al., 2018).

mHealth has been used with promising results in the man-
agement of emotional disorders and comorbid health condi-
tions (Barbosa et al., 2021), and also in the improvement
of different outcomes in patients undergoing BS (Messiah
et al., 2020). Apps can be used to deliver physical activity
interventions, psychological education, and cognitive behav-
ioral interventions to improve positive behavior changes,
weight loss, promote exercise adoption, and reduce visits
to emergency health services (Heuser et al., 2021; Messiah
et al., 2020). However, a fundamental issue in the develop-
ment of mHealth is to include the final users in its design,
which is known as user-centered design. Specifically, this
approach implies taking into account user comments on the
desired features in the app in order to improve its usabil-
ity and acceptability, which may improve user adherence
and satisfaction (Molina-Recio et al., 2020). Recent stud-
ies suggest that it would also be interesting to consider the
comments of the professionals involved in the interventions
(Algahtani & Orji, 2020) because it may increase the trust-
worthiness of the tool, its effectiveness, and its alignment
with the needs of stakeholders (Alqahtani & Orji, 2020;
Dekker & Williams, 2017).

The aim of this study was to explore the needs, experi-
ences, and preferences of Spanish patients and professionals
regarding the development of an app to provide UP-based
psychological intervention to improve emotional regula-
tion skills in patients who are waiting to receive BS or have
already undergone BS. We hope that results derived from
this study will help to develop a future app solution to pro-
vide psychological care tor BS patients.

Methods
Participants

We contacted 18 people (7 patients and 11 professionals)
to participate in the focus group sessions. In the end, two
participants (one patient and one professional) were not able
to attend the sessions due to scheduling conflicts. Conse-
quently, a total of 16 participants were enrolled in this study.
Two different subsamples were selected according to sam-
ple convenience. First, we aimed to recruit patients (n=06)
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who had already participated in a face-to-face UP interven-
tion to learn emotional regulation skills after BS (Ferreres-
Galan et al., 2022) because they already know the UP and
can provide recommendations about how to translate the
intervention to an online format. Participants were recruited
from a Spanish public hospital called Hospital Comarcal
de Vinaros. Participants were referred to the mental health
unit from the endocrinology unit for presenting difficul-
ties or symptomatology related to emotional disorders. As
described in the study (Ferreres-Galén et al., 2022) partici-
pants in the UP psychological program had to meet criteria
for at least one emotional disorder, be waiting for BS or
post-BS, understand Spanish or Catalan, and be available
to attend face-to-face group sessions. After participating in
the UP program, the psychologist contacted them again to
offer them the possibility to take part in the focus group
session. The BS received by all focus group participants
was gastric bypass, and the median number of months from
surgery to completion of the group was 46 months, so that
all participants received the BS before starting the UP-based
psychological program.

Second, we also aimed to recruit professionals (n=10)
from different specialties (i.e., psychologists, physicians,
etc.) who were selected because they worked with BS
patients (i.e., endocrine, nutritionist), or because they had
clinical experience applying the UP in people with emo-
tional disorders with or without additional health conditions.
The professionals were not experts in the development of
apps, so they were not asked about technical aspects of
apps but rather how they think that the UP can be provided
through an app and exercises that should be incorporated to
help BS patients to improve their health behaviors.

Procedure

This study was conducted in a Public Hospital in Spain.
Approval was obtained from the Research Ethics Commit-
tee of the Hospital Comarcal de Vinaros. This study was
performed in line with the principles of the Declaration of
Helsinki.

Focus groups were selected as the most convenient meth-
odology to obtain participants’ feelings and opinion with
regard to a specific topic (Lavraskas, 2008). Separate focus
groups for patients and professionals were conducted to
allow both subsamples to freely express themselves. Par-
ticipants in both focus groups were contacted by telephone
by one member of the research team who explained the main
objective of the study and encouraged participants to enroll
in this qualitative research. Participants interested in col-
laborating received written information by mail and signed
informed consent allowing them to participate in the online
focus group and the recording of the session. For ethical pur-
poses, recordings were deleted once they were transcribed.

Both focus groups lasted around 2 h each and were medi-
ated by an experienced researcher (J.0.) who had not previ-
ously met the participants. Only one observer was present
in the session. An online platform (Cisco Webex) was used
to conduct the online focus group through video calls. At
the beginning of the session, the mediator explained the
aim of the study and the development of the session and
addressed any participants questions or concerns about the
study. At the end of the focus group, the researcher checked
the recordings, and no additional notes were taken. As no
problems were detected, the interviews were not repeated.

Measures

Two similar semi-structured interview guides were devel-
oped to cover specific research questions of interest for the
research team. The mediator of the focus groups elaborated
the questions taking into account the general research aim
of the study and the specific research questions (Bryman,
2012). The first draft of the interview guide was revised and
approved by all the research members (Appendix 1). As can
be seen in Appendix 1, both interviews cover the same top-
ics: use of technologies for mental health purposes, opinion
about mobile applications for health purposes, use of mobile
applications for physical health, elements to include in
mHealth, and barriers and facilitators for the use of mHealth.

Data Analysis

The consolidated criteria for reporting qualitative research
(COREQ; Tong et al., 2007) was followed to describe the
results derived from this study (Appendix 2).

We used the Social Package for Social Sciences (SPSS;
IBM Corp, 2013) to explore descriptive characteristics of the
sample. Then the MAXQDA software (Kuckartz & Réadiker,
2019) was employed to conduct the content analysis of the
focus groups. First, the recordings were transcribed word by
word. The procedures described by Schreier (2012) to con-
duct qualitative content analysis of our focus groups were
followed to analyze the focus groups’ information. This
approach facilitated the construction of a hierarchical coding
schedule that allowed the extraction of general categories,
which were composed of more specific subcategories and
their corresponding areas.

To favor inter-rater reliability, two independent research-
ers extracted the categories, subcategories and areas. In case
of disagreement, a third researcher was consulted (triangu-
lation process). Finally, we calculated the Cohen’s kappa
between the first draft of the data extraction and the final
version to analyze the reliability of our qualitative analyses.
Participants in the focus groups did not provide feedback
on the findings.
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Results
Participant Characteristics

As shown in Table 1, patients involved in this study were
women around 53 years old who underwent BS an average
of 46 months ago. Most of them achieved high school educa-
tion, were in a stable romantic relationship, and were cur-
rently employed. Participating professionals included endo-
crinologists, psychologists, psychiatrists, and a nutritionist,
with a mean of 18 years of expertise in the context of BS.

Data Extraction Reliability

As observed in Table 2, agreement ranged from 75 to 88%,
which indicates a moderate agreement between the first
extraction of the data and the final version of the extraction.

Categories, Subcategories, and Areas Extracted

As shown in Tables 3 and 4, content analysis resulted in the
extraction of 32 areas, 10 subcategories, and 3 categories

Table 1 Sociodemographic characteristics of participants (n=16)

Variable Patients (n=6) Professionals (n=10)
Mean (SD) Mean (SD)

Age 53.00 (8.39) 45.90 (10.07)

Months since surgery/ 46.00 (10.34) 17.90 (8.65)

Years of expertise
Proportion (%) Proportion (%)

Educational level

from the professionals’ focus group, and 59 areas, 16 sub-
categories, and 4 categories from the patients’ focus group
(for a detailed description, see Appendices 3 and 4).

App design

Four subcategories were mentioned in relation with app
design:

Content Participants mentioned some important content
that should be included in the app, namely information and
emotional regulation:

Information Patients recommended inclusion of relevant
information in the app, such as procedures and conse-
quences of BS. Professionals specified that some nutritional
information (i.e., how to prepare meals or a shopping list by
a dietitian) should be provided.

Emotional Regulation Both sets of stakeholders indicated
that the app should include training in emotional regulation
skills. Professionals specified that is important to provide
patients with psychological skills to cope with emotional
eating or food transgression. Participants postulated the
need to include skills to help patients to manage unpleasant
emotions such as sadness or boredom.

Additionally, only professionals mentioned the need to
include information on psychoeducation, exercise, and medi-
cal aspects.

Functionality

Elementary 16.67 0 . . , . .
High School 3333 0 Six areas were mentioned related to the app’s functionality:
University studies 0 100
With a stable partner 66.67 70 Logs In both focus groups, it was mentioned that it would
Currently working 66.67 100 be interesting to include logs in the app. A professional
Professional specialty stated, “I think that the app should include daily records of
Endocrine - 20 how these people feel on a day-to-day basis.”
Psychologist - 30
Psychiatrist - 40 .. .. . . .
Y o Audio-visual Participants highly recommended using vid-
Nutritionist - 10 Ly .
eos to provide information.
Tal?le 2 Data extraction FG session Areas Subcategories Categories
reliability
% Cohen’s kappa % Cohen’s kappa % Cohen’s kappa
Patients 85.07 0.42, moderate 88.23 0.43, moderate 80.00 0.54, moderate
Professionals 85.00 0.41, moderate 83.33 0.55, moderate 75.00 0.50, moderate

FG focus group, % Percentage of agreement between the draft version and the final version of data extrac-

tion
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Table 3 Extraction of areas,

subcategories and categories

from the patients’ focus groups App design Content Useful information
Emotional regulation
Crisis intervention
Nutrition

Categories (n=4) Subcategories (n=16) Areas (n=59)

Functionality Logs
Audio-visual (video vs. text)
Reminders
Reinforcement
Chat-social support
Notes
Questionnaires
Guided
Personalization
Weight graph
Calendar
Shopping cart
Duration of monitoring Before surgery
After surgery
Continuous use
Frequency of app use

Professionals’ involvement Surgeon
Endocrinologist
Psychiatrist and psychologist
Dietician/nutritionist
Traumatologist

App implementation Barriers App not interesting to the user

Solutions Audio
Videos
Gamification

Population profile General population
Opinion on technology Usefulness Use for psychological treatment

Face-to-face benefits Commitment to therapist
Personalization
Motivation/Reinforcement
Credibility
Mobility

Face-to-face disadvantages Shame
Displacement

App advantages Immediacy
Perseverance
Personalization
Distance learning

App disadvantages Veracity of data
Lack of personalization
No mobility

Format preferences Blended

Use of technology Type of device Mobile
Tablet
Television and computer

Period of use lh
34h
4-5h
10h
Target Information
Leisure time/multimedia
Employment
Social networking
Sport and food
Mental Health
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Table 4 Extraction of areas,

. . Categories (n=3)
subcategories and categories

Subcategories (n=10)

Areas (n=32)

from the professionals’ focus
groups

App design

App implementation

Opinion on technology

Content

Functionality

Duration

Barriers

Solutions

Psychoeducation
Emotional regulation
Medical aspects
Useful information
Exercise

Logs
Questionnaires
Weight graph
Audiovisual

Chat

Calendar

Time of intervention
Duration of monitoring

Overload
Motivation
Lack of human contact

Initial professionals’ contact
Explain benefits
Testimonials

Notifications
Gamification-Reinforcement
Personalization

Professionals
Intention to use Recommendation
Usefulness Apps use
Face-to-face disadvantages Bias
Time
Apps advantages Accessibility
Self-monitoring
Information

Face-to-face
Blended

Format preference

Chat Support Professionals and patients considered rel-
evant that apps offer the possibility to be in contact with
other patients.

Questionnaires During the two focus groups, it was recom-
mended that the app includes the assessment of emotional
components.

Calendar Similar to logs, a calendar was also a function-
ality suggested by professionals and patients. To name an
example, a professional recommended, “With a calendar, a
patient can remember the time elapsed since surgery.”

Weight Graph This area was mentioned by patients and pro-
fessionals as a useful tool to visually monitor weight pro-
gress.

Apart from these areas, patients also discussed ideas as
including reinforcements (i.e., congratulations or rewards for
achievements), allowing the patient the opportunity to indi-
vidualize components of the app, and reminders to facilitate
the participant to engage with the app.
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Duration

Timing of use of the app was mentioned by both sets of
stakeholders. Some patients and professionals mentioned
the need to use the app “before” or “after” BS while other
patients expressed the need to use the device “constantly.”
Professionals even highlighted the need to use apps in the
long term: “Patients usually gain weight two years after the
BS (...) we should address it.”

Professionals’ Involvement

The need to include a multidisciplinary team (i.e., endocri-

nologist, psychologist, etc.) was mentioned only by patients.

App Implementation

Four subcategories were mentioned with regard to app
implementation:
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Barriers Participants expressed their concerns about the
implementation of the UP through an app. Patients talked
about app being not interesting to the user as an area that
may hinder the implementation of the app. Professionals
discussed the “overload,” “motivation,” and “lack of human
contact”.

Solutions Some solutions to overcome the low adherence
with the app were proposed. Providing participants with
gamification was a solution mentioned in both focus group,
while offering videos and audios was suggested only by
patients. Professionals stated that offering personalization
and avatar customization, initial professional contact, an
explanation of the benefits, testimonials, and notifications
may help to engage users.

Population Only the patients indicated that the app could
be useful not only for BS patients but also for the general
population.

Intention to Use Only professionals gave their opinion
about their intentions to use the app. It seemed that profes-
sionals would recommend the use of the app to their patients
if they could first check that it works well and is useful for
them.

Opinion on Technology

Usefulness Professionals indicated that they know and use
some apps that could be useful for their patients. In general
terms, patients stated that apps could be useful if they are
used properly.

Face-to-Face Benefits Patients mentioned some arguments
in favor of face-to-face interventions, namely the increased
commitment to the therapist, the possibility to offer person-
alization, increased patient motivation (i.e., feeling more
motivated after seeing the therapists face-to-face because
with her/his feedback patients are encourage to maintain
their progress), higher reliability (i.e., face-to-face programs
to have more credibility than online solutions), and the pro-
motion of mobility.

Face-to-Face Disadvantages Patients highlighted that
shame and travel are barriers for face-to-face treatments. In
turn, professionals mentioned bias and use of time as limita-
tions of traditional face-to-face models of care.

App Advantages Perceived benefits of using mHealth
included immediacy, perseverance, personalization, and
facilitating distance learning/working from home for
patients with mobility problems (patients’ focus group) and

accessibility, self-management, and information (profes-
sionals’ focus group).

App Disadvantages Some patients expressed their concerns
with regard to the use of mHealth including data veracity,
lack of personalization, and lack of mobility.

Format Preferences Patients and some professionals agreed
that a blended delivery format would be the most useful. On
the other hand, other professionals noted that an app could
not replace contact with a professional.

Use of technology

Patients (not professionals) stated that the most widely used
devices were smartphones, tables, television, and the com-
puter. In relation with duration of use, patients reported
using technological devices daily for 3—4 h. The most com-
mon reasons for using technology were to search for infor-
mation, leisure time, work activities, social networks, exer-
cise, nutrition and mental health.

Discussion

This study aimed to explore the opinions and preferences
of patients and professionals regarding the development
of an app to provide a psychological intervention to BS
patients. We found that professionals and patients consid-
ered it extremely important to address psychological issues
and emotional regulation in BS patients. Participants agreed
on the basic information and functionality that should be
covered by the app which may favor the collaborative use of
these apps. We will briefly discuss some of the most impor-
tant recommendations provided during the focus group
sessions.

Previous studies, as well as ours, highlighted the rele-
vance of training emotion regulation in BS patients because
it has been associated with weight maintenance after BS
(Hjelmesath et al., 2019). Additionally, participants sug-
gested that the app should provide information about nutri-
tion, exercise, and medical procedures (e.g., Breuing et al.,
2022).

In relation with timing of use of the app, participants
felt that app use could be beneficial both before and after
BS. Using an app before BS may help users to improve
nutritional knowledge and other BS outcomes such as eat-
ing behaviors (Paul et al., 2021; Sherf-Dagan et al., 2018).
We believe that the app proposed in this work could serve
to provide information about how to prepare for BS, pro-
mote adherence to surgical guidelines, develop a weight loss
plan, (i.e., workout routine, diet plans, and recipes accord-
ing to their needs), and develop emotion regulation skills
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to improve physical and psychological outcomes after the
surgery.

Professionals recommended that follow-up with the app
should be extended long-term. Previous studies have sug-
gested that lifelong follow-up of BS patients can be ben-
eficial by increasing the professionals understanding of the
progression of this population and by superior long-term
outcomes in these patients (DeMeireles et al., 2019). For
this reason, the app may serve to conduct regular physi-
cal and psychological assessments which help the patients
and professionals to follow the progresses and difficulties.
However, it is also important to note that previous studies
have found high dropout rates when longitudinal follow-up
of BS patients is conducted (The LABS Consortium Reten-
tion Writing Group et al., 2013). Reasons for discontinuing
include lack of time, work responsibilities, or long distances
to the hospital (The LABS Consortium Retention Writing
Group et al., 2013). Apps have the potential to offer alterna-
tive assessments and intervention programs reducing these
issues (DeMeireles et al., 2019). We think that the inclusion
of technology to conduct long-term interventions could be
especially useful after BS. Furthermore, patients in our focus
group valued a multidisciplinary approach. Previous qualita-
tive studies have similarly found that BS patients appreciate
having access to different professionals, including a dietitian,
physiotherapist, and psychologist (Tolvanen et al., 2021).
Consequently, we propose the app to be developed and
supported by a multidisciplinary team. This way, different
professionals could help patients access relevant, evidence-
based information and resources in the app.

With regard to the functionality that should be used to
provide this content, professionals and patients recom-
mended paying special attention to interactive assessment
features such as ecological momentary assessments through
logs, questionnaires, and a weight graph. Furthermore, and
similar to previous findings (Conceicao et al., 2020), profes-
sionals and patients in our focus group asked for chatrooms
and forums to facilitate social support. Recommendation for
peer contact will inform our further development of an app
for BS patients.

An additional category mentioned in both focus groups
sessions was app implementation. According to our par-
ticipants’ reports, apps that are not sufficiently interest-
ing or stimulating to the user, lack of human contact, and
make excessive demands could result in a low adherence
with the app. Similar to recent investigations (Osma et al.,
2022a), our participants suggested that these issues could be
reduced if the app were to allow contact with professionals,
be customizable, offer gamification, and provide visual and
dynamic information.

The last category shared by professionals and patients
was advantages and disadvantages of online and face-to-face
formats. As in previous studies (Andersson & Titov, 2014;
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Wentzel et al., 2016), patients noted both benefits of face-to-
face interventions (e.g., commitment) and inconveniences of
face-to-face interventions (e.g., traveling to the hospital). On
the other hand, and in congruence with literature (Andersson
& Titov, 2014), advantages of app solutions were also men-
tioned (e.g., having immediate responses). According to this
information, it seems that both formats are equally useful
and problematic. Combined interventions or blended format
could be a solution (Webb & Orwig, 2015), integrating the
advantages of the online and face-to-face formats and mak-
ing the app a suitable tool for the therapist and the patient
(Wentzel et al., 2016). The app proposed in this work could
serve to provide a complete psychological intervention based
on the UP. Depending on the characteristics of the patients
and the health service resources, they could use the app in
a self-administered way or as a complement to face-to-face
sessions with the therapist (i.e., reinforce the techniques or
practice the exercises).

Results from this study should be also understood in the
context of some limitations. First, although focus groups are
the mainstream for obtaining experiences and feelings from
participants that shared a specific context (Lavraskas, 2008),
it is also worth pointing out that interactions during focus
groups may lead to socially expected responses (Bryman,
2012). Additionally, a small sample size was obtained in
this study and data saturation was not possible. Although the
professionals’ focus group was multidisciplinary, it included
a limited number of providers from each discipline (e.g.,
participation of only one nutritionist). For this reason, con-
clusions derived from this study should be interpreted with
caution. Finally, despite the potential use of the UP as a psy-
chological transdiagnostic intervention for people undergo-
ing BS (Ferreres-Galan et al., 2022), there is still a need for
rigorous studies to determine the utility of this intervention
in this population.

While acknowledging the aforementioned limitations, to
the best of our knowledge, this is the first study that explores
the opinions and recommendations of patients and profes-
sionals with regard to the development of an app to pro-
vide psychological care in the context of BS. One of the
strengths of this study is the inclusion of both sets of stake-
holders, patients and professionals. Additionally, it has been
observed that psychological research on BS patients tends to
rely mainly on quantitative studies that do not allow insights
into the experience of BS from patients perspectives (Jumbe
etal., 2017). As a solution, we included a necessary qualita-
tive approach that allowed the analysis of the direct experi-
ences of both sets of stakeholders.

Some promising results have been found in the manage-
ment of emotional disorders in post-BS patients (Ferreres-
Galan et al., 2022). However, the limitations of current
face-to-face psychological interventions make it difficult to
access evidence-based psychological interventions. mHealth
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has been proposed as a solution to overcome some of the
barriers of onsite interventions, but the necessity to include
final users’ needs in the development of such solutions (Gar-
rido et al., 2019) has also been stated. Future efforts should
be conducted to develop and implement evidence-based
apps which take into account the preferences and recom-
mendations of final users. In the present work, patients and
professionals provided recommendations about app develop-
ment and implementation. We hope that these results help
to develop mHealth solutions that can be implemented in
medical settings to better address the psychological needs
of patients undergoing BS.

Appendix 1: Guide Interview for Patients’
and Professionals’ Focus Groups

Questions Included in the Guide for Patients’ Focus
Group

What technology do you usually use in your daily tasks? Do
you know how much time do you spend using your mobile
phone? What are the mobile applications that you use the
most? Do you have any mobile applications about mental
health, nutrition, exercise, etc.? What do you know about
the use of technology for mental health purposes? Do you
think that psychological interventions provided through a
mobile application are effective? Do you have any expe-
rience with this kind of mobile application? Do you have
any experience with mobile applications for physical health
purposes (i.e., calorie counting, exercise, healthy habits,
etc.)? What differences do you find between face-to-face
and online psychotherapy? What elements do you think that
the mobile application should include to be effective? What
are the main barriers and facilitators for the implementation
of such technology? Would you recommend and use this
mobile application to patients who have undergone bariat-
ric surgery and are suffering emotional disorders? Do you
know any strategies to promote engagement with the mobile
application?

Questions Included in the Guide for Professionals’
Focus Group

What do you know about the use of technology for mental
health purposes? What is your experience with the imple-
mentation of psychological interventions through technol-
ogy (i.e., telephone, video calls, internet platforms, etc.)?
Do you think that psychological interventions provided
through a mobile application are effective? Do you have
any experience with this kind of mobile application? What
are the main differences between face-to-face and online
psychotherapy? What elements do you think that the

mobile application should include to be effective? What
are the main barriers and facilitators for the implementa-
tion of such technology? What are, in your opinion, the
main benefits of using mobile applications to implement
the Unified Protocol? Would you recommend to and use
this mobile application with patients who have undergone
bariatric surgery and are suffering emotional disorders?
Do you know any strategies to promote engagement with
the mobile application?

Appendix 2: Consolidated Criteria
for Reporting Qualitative Studies (COREQ):
32-Item Checklist

Domain 1: Research team and reflexivity

Personal characteristics

Topic Guide question/

description

Page no

1. Interviewer/facili- Which author/s con- 5
tator ducted the interview
or focus group?

What were the 1
researcher’s creden-
tials? E.g. PhD, MD

What was their occu- 1
pation at the time of
the study?

Was the researcher 1
male or female?

2. Credentials

3. Occupation

4. Gender

5. Experience and
training

What experience or 5-6
training did the
researcher have?
Relationship with participants

6. Relationship Was a relationship 5

established established prior to
study commence-
ment?
7. Participant What did the par- 5
knowledge of the ticipants know about
interviewer the researcher?

e.g. personal goals,
reasons for doing the
research

What characteristics 5
were reported about
the interviewer/
facilitator? e.g. Bias,
assumptions, reasons
and interests in the
research topic

8. Interviewer char-
acteristics

Domain 2: study design
Theoretical framework
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Domain 1: Research team and reflexivity

Domain 1: Research team and reflexivity

Personal characteristics

Personal characteristics

Topic Guide question/ Page no Topic Guide question/ Page no
description description
9. Methodological =~ What methodologi- 6 21. Duration What was the duration 5
orientation and cal orientation was of the interviews or
Theory stated to underpin focus group?
the study? e.g. 22. Data saturation Was data saturation 13
grounded theory, discussed?
discourse analysis, 23. Transcripts Were transcripts 6
ethnography, phe- ..
returned returned to partici-
nomenology, content
analysis pants for comment
o ) and/or correction?
Participants selection Domain 3: analysis and findings
10. Sampling How were participants 4 .
Data analysis
selected? e.g. con-
venience, consecu- 24. Number of data How many data coders 6
tive, snowball coders coded the data?
11. Method of How were participants 5 25. Description of ~ Did authors provide 6
approach approached? e.g. the coding tree a description of the
face-to-face, tel- coding tree?
ephone, mail, email 26. Derivation of Were themes identi- 6
12. Sample size How many par- 4, Table 1 themes ﬁeq in advance or
ticipants were in the derived from the
study? data?
13. Non-partici- How many people 4 27. Software ‘What §0ftware, if 6
pation refused to participate applicable, was used
or dropped out? to manage the data?
Reasons? 28. Participant Did participants pro- 7
Setting checking vide feedback on the
. findings?
14. Setting of data ~ Where was the data 5 )
collection collected? e.g. home, Reporting
clinic, workplace 29. Quotations Were participant quo-  Appendices 3 and 4
15. Presence of Was anyone else 5 presented tations presented to

non-participants

16. Description of
sample

Data collection
17. Interview guide

18. Repeat inter-
views

19. Audio/visual
recording

20. Field notes

present besides the
participants and
researchers?

What are the impor- 4, Table 1
tant characteristics
of the sample? e.g.
demographic data,

date

Were questions, 6
prompts, guides
provided by the
authors? Was it pilot
tested?

Were repeat interviews 5
carried out? If yes,
how many?

Did the research use 5
audio or visual
recording to collect
the data?

Were field notes made 5
during and/or after
the interview or
focus group?
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30. Data and find-
ings consistent

31. Clarity of major

themes

32. Clarity of
minor themes

illustrate the themes
/ findings? Was each
quotation identi-
fied? e.g. participant
number

Was there consistency
between the data
presented and the
findings?

Were major themes
clearly presented in
the findings?

Is there a description
of diverse cases or
discussion of minor
themes?
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Appendix 3: Extraction of Areas, Subcategories and Categories for Patients Focus Groups

Catego- Subcat- Description  Areas Verbatim examples
ries egories
App Content  Areas Useful information ~ You need information all the time. Maybe at the time of the operation they tell you,
design perceived 2) but you don’t retain it” (P.2). “I should have information about the surgery and its
asindis-  Emotional regula- consequences: medical and emotional” (P. 1)
pensable tion (5) “After the operation you can be depressed... I was missing something” (P. 1)
within Crisis intervention ~ “Seeing that I couldn’t eat like everyone else affected me” (P. 2). “I felt sad too,
the app’s ) but because I couldn’t get food inside me... It’s like I was missing something”
design Nutrition (1) (P. 4). “When I’m bored at home I think: now what do I eat... That when I have
those cravings to eat something I shouldn’t, I could go into the app and it would
tell me to do this. They do surgery on our stomachs, but not on our heads” (P.
1). “Everyone. Yes, the help of knowing yourself, of being able to think, to help
yourself... Those modules, being able to have that help available there... It is
fundamental” (P. 5)
“SOS section for crisis situations. The SOS is a good thing because we will always
have that problem: resorting to food” (P. 2). “It would be very good... Some
people would be at it all day” (P. 5)
“There could be a nutrition section” (P. 5)
Function- How the Logs (3) “Something that doesn’t require a lot of work... Another thing is if you have to
ality compo- Audio-visual (1) record a weight” (P. 2). “There are many weight graphs that are connected to the
nents Reminders (4) mobile phone with apps... that measure water, weight, heart rate” (P. 5). “When
could be  Reinforcement (2) you detect it (the emotion), then you would have to enter the application to...”
presented  Chat-social support P 1

@
Notes (1)
Questionnaires (1)
Guided (1)
Personalization (3)
Weight scale(1)
Calendar (1)
Shopping cart (1)

“It’s not the same whether it’s a video or a reading... I read it and it’s as if they
were talking to me in a language that I don’t understand” (P. 4)

“Alarms going off from time to time” (P. 3). “Even an alert from time to time for
a healthy recipe that you might fancy...that keeps you connected to that app” (P.
1). “Something that reminds you that the app is there” (P. 2). “Let the app tell
you: you’ve been doing a year, how are you doing? ” (P. 5)

“Who doesn’t like to be told: you’re doing very well, congratulations” (P. 3).
“Gives you a reward that you can get easily” (P. 5)

“That you can have contact via chat. You have a problem and within the app you
have contact with people” (P. 5). “It would be very complicated, but a chat with
a professional... A social section where you can have a chat, communicate with
friends” (P. 4). “Above all, try to involve the partners more... because it is a very
important foundation” (P. 5). “That the professional says in 15 days we’ll have a
Webex call... So there is no need to come all the way here” (P. 1)

“A blog section to write up your routines” (P. 5)

“Yes (assessment), in a private section for the professional and the person” (P 0.5)

“You are not going to learn everything at once, even if you put an extensive tuto-
rial. You go inside and try it out” (P. 5)

“That when I had those cravings to go and eat something I shouldn’t, I could enter
the application and it would suggest something else and distract me from that
thought” (P. 1). “That depending on what situation you are in, you need one
function or another” (P. 2). “The possibility of putting content” (P. 4)

“Always the connection with one of those weight graphs that measure percentages
of fat or muscle or whatever” (P. 5)

“A calendar, to plan a diet or something like that” (P. 5)

“A shopping cart” (P. 5)
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Catego- Subcat- Description  Areas Verbatim examples
ries egories
Duration  Time the Before surgery (4) “But it would be useful even before the operation because I didn’t have any
of moni-  app should After surgery (5) information. People who are in the pre-surgery group, post-surgery, one year
toring be active  Continuous use (3) after surgery, two years and more than two years” (P. 1). “The app would be very
during the Frequency of app useful when a person is going to have an operation, or even if they are not going
inter- use (2) to have an operation, but they go to a psychologist because they eat too much” (P.
vention 5). “It would be very interesting especially for people who have just had surgery”
process (P. 5). “The app has to be followed by everyone from the beginning and they get
used to it” (P. 5)

“I think that the first year is crucial” (P. 1). “Especially for people who have just
had surgery, which is a time... when you are most lost” (P. 5). “For me the first
year... it didn’t require a big effort. Now, however, it is a sacrifice” (P4). “It
should also be designed for people who, like us, have had surgery more than
three years ago” (P. 2). “People who are in the pre-surgery group, post-surgery
and after one, two and more than two years” (P. 1)

“The information thing no, but the SOS thing yes, because we will always have
that problem, resorting to food” (P. 2). “Over the years you always fall off the
wagon. The years go by and I forget those strategies” (P. 3). “It’s been 7 years
now and... I will be like this all my life... Maybe if at the beginning it is more
continuous, but at the end it can be more occasional” (P. 5)

“At the beginning every week is fine, but later on every 15 days” (P. 2)

“When time goes by, after two or three years onwards, so that it doesn’t get boring,
it should be once a month” (P. 3)

Profes- Professional Surgeon (1) “The surgeon before and after the surgery” (P. 3)

sionals’ profiles Endocrinologist (1)  “The endocrinologist is more dedicated to assessing analyses... they look after the

involve-  that Psychiatrist and physical aspect” (P. 5)

ment should be psychologist (all) ~ “It is necessary to include a psychiatrist or a psychologist” (P. 2) (all participants
involved in Dietician / nutrition-  agreed)
the opera- ist (2) “The dietician, to control and advise us” (P. 4). “The nutritionist that I had helped
tion of the Traumatologist (1) me a lot too” (P. 5)
app “It would be good if there was a traumatologist because most of us who are like

this have bad knees or feet due to being overweight” (P. 5)

App Barriers  Difficulties  App not interesting ~ “That it might bore you” (P. 1). “If you are explaining it to us we are listening,
imple- that might  to the user (3) active...” (P. 2). “If you have to read everything... I am the first one whose
menta- exist when mind... begins to wander (P. 3)
tion applying

the UP in
app format

Solutions  Solutions to  Audio (1) “In some way, if you are explaining it to us, we are listening, we are active, we
barriers Videos (1) participate...” (P. 2)
encoun- Gamification (1) “For me it would be much better if there is a video of the professional explaining
tered it” (P. 4)

“App that is like a game” (P. 5)

Popula- Population ~ General population  “It’s an app that would be good for you to be healthy. For those who are diagnosed,
tion that would (1) for them, compulsory. But for others as well” (P. 5)
profile be recom-
mended
to use the
app

Opinion Useful- Extent of Use for psychologi-  “If used in the right way... If we use it correctly, it can be very good. It can be very
on ness belief that cal treatment (5) good and it can help, but only if you listen to what it tells you” (P. 1). “It would
tech- the app is be very interesting” (P. 5). “It’s more difficult... it’s not the same as having a psy-
nology useful chologist in person who tells you to do it” (P. 2). “It’s like the food, diets, sport

and everything” (P. 3). “It’s one of the things that works very well... if you get to
meditate a little bit before each meal it helps you not to eat” (P. 5)

@ Springer



Journal of Clinical Psychology in Medical Settings

Catego- Subcat- Description  Areas Verbatim examples
ries egories

Face-to-  Arguments Commitment to “In the struggle for not regaining the weight lost... being accountable to someone
face in favor therapist (4) helps a lot” (P. 1). “You are doing badly, but you have the courage to go and
benefits of face- Personalization (1) get weighed” (P. 3). Exemplifies a hypothetical self-verbalization: “I have done

to-face Motivation/Rein- badly, but from now on...” (P. 4). “It has happened to me, I have said at times: 1
monitoring  forcement (2) am not going. I did go, but I don’t know if it was just to face the music” (P. 2)

Credibility (1) “She knows about my case, but the app doesn’t” (P. 1)

Mobility (1) “The therapist always motivates you after seeing her. You come out stronger. You
feel good when you go there and you have lost weight” (P. 5). “If you are face to
face, that person motivates you personally, but the app is the same for every-
body” (P. 2)

“I think that it’s for the credibility” (P. 2)
“At least this way you get out of your house” (P.5)

Face-to-  Arguments  Shame (2) “When you know you are doing it wrong you are ashamed to go and tell him” (P.
face against Displacement (1) 2). “There are days when you think... he’s going to think ‘why am I going if I
disad- face- haven’t done it?’ ” (P. 4)
vantages  to-face “Exactly, that would be a disadvantage (the displacement) ” (P. 5)

monitoring

App Arguments  Immediacy (3) “It’s easier. It’s more instantaneous” (P. 2) “If I have a doubt I go to it straight away
advan- in favor of Perseverance (1) because with you I might not have an appointment until...” (P. 3). “When you
tages app-based Personalization (2) wake up, being able to have a psychologist there to tell them what is happening

monitoring Distance learning to you and to help you at a specific moment can be very important” (P. 5)
@) “If you are motivated, it helps you to keep going in your daily life” (P. 1)
“It would focus on the specific situation you are going through” (P. 1). “Profession-
als could see my graphs prior to my visit” (P. 5)
“A person who can’t move around much can have direct contact at a specific
moment” (P. 5)

Appdis- Arguments  Veracity of data (3)  “I can say whatever I want to the mobile phone and it won’t control me” (P. 1).
advan- against Lack of personaliza-  “It’s more about credibility...they are selling a product” (P. 2). “It’s easier to
tages app-based tion (1) deceive yourself with the app” (P. 5)

monitoring No mobility (1) “An app is the same for everyone. What motivates me might not motivate you and
the other way round. (P. 2)
“If you use the app, it’s harder to get out” (P. 5)

Format Extent of Blended (all) “It would be best after the face-to-face” (P. 1). “I think it would be perfect... You
prefer- belief that know that behind the app there is a professional that can see your responses and
ences the two they will correct you” (P. 2). “Both options (online and face-to-face) combined

modalities would be the best solution” (P. 5) (P. 3, P. 4 and P. 6 agreed)
can be

comple-

mentary
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Catego- Subcat- Description  Areas Verbatim examples
ries egories
Useof Typeof  Technology Mobile (all) “I use my mobile phone” (P. 4) (all participants agreed)
tech- device used daily Tablet (2) “Tablet... Nowadays I use everything that has an Internet connection” (P. 1). “I
nology Television and also use the tablet” (P. 5)
computer (2) “T use the TV” (P. 1). “The computer is also used” (P. 5)
Period of Hours spent 1h (1) I spend one hour” (P. 3)
use daily on 3-4h(2) “I spend 3—4 h a day” (P. 0.2). “I don’t know, maybe about 3—4 h. Maybe more” (P.
theuse of 4-5h (1) 4)
technol- 10h (1) “Four or five hours” (P. 5)
ogy “Me 10 h. And if I can more, more” (P. 1)
Target Purpose Information (3) “No, to look for information on everything. For example, the illness of a rela-
for which  Leisure time/multi- tive” (P. 1). “looking for information on Google...” (P. 2). “I use it for various
technology  media (3) information” (P. 5)
is used Employment (1) “Playing solitaire, playing games with colours, for me it’s a moment of rest” (P. 2).

Social networking
3

Sport and food (2)

Mental Health (2)

I play strategy games like Clash of Clan, Minecraft, sudoku...” (P. 5). “Mostly
watching YouTube videos” (P. 5)

“Both (work and leisure) ” (P. 5)

“Instagram or Facebook™ (P. 1). “Even WhatsApp chats. On Facebook there are

2-3 bariatric surgery groups” (P. 2). “I also follow those recipes that appear on
Facebook and Instagram” (P. 3)

“But also sports and food apps. Strava, a social network that is connected to
the watch and marks a route... And it not only records what you do, but also
the friends you have” (P. 1). “I downloaded some fitness and exercise apps...
(WeWard) is for counting your steps, it connects you with your friends and at the
end of the day it gives you points” (P. 0.5)

“I download meditation podcasts on Spotiffy” (P. 2) “I had one that did medita-
tion” (P. 5)

Appendix 4: Extraction of Areas, Subcategories and Categories for Professionals Focus
Groups

Catego-  Subcat-  Description  Areas Verbatim examples
ries egories
App Content ~ Materials Psychoe-  “Teach them to differentiate between moments of real hunger and emotional hunger” (PR. 3)
design and con- duca- “So that they can work on it. So that they do not have feelings of guilt” (PR. 3). “What we see in
tent that tion (1) those who have an excellent evolution: motivation, when it comes to diet, exercise and the emo-
should be  Emo- tional aspect” (PR. 9). “In the unit we see patients referred by the endocrinologist when there has
addressed tional been a problem after bariatric surgery and we do see in most cases that there is a problem that they
through regula- don’t know how to manage. Many become depressed because they don’t use food to channel their
the app tion (6) feelings and they have an emptiness that if they don’t learn to regulate in another way they will
Medical relapse again when their digestive system allows it”. (PR.4). “It is true that there should be some
aspects kind of psychological follow-up after surgery. Give them guidelines to manage moments of food

2) transgression” (PR.2). “We have little experience in this aspect because we see that psychological

Useful assistance is not covered. We have an obesity unit and hundreds of patients are operated on every
infor- year and it is incredible that they do not have psychological assistance. It is worth looking at from
mation the point of view of a bariatric surgery unit” (PR. 5). “Post surgery there are people with many
3) anxious and depressive symptoms, so you have to treat them in whatever way you can” (PR.1)

Exercise ~ “Thinking a bit about them and their needs, I think it should also include information on medical
2) aspects because they are always very anxious about this subject which is very unfamiliar to them”

(PR 4). “Information on how to lose weight because they think that once they have had surgery
they have to be super thin” (PR. 6)

“Information on how to prepare meals. Things that make their life easier” (PR. 9). “When I think of
the app, I imagine that it has to include aspects on three levels: exercise, nutrition and emotional
support” (PR. 4). “I know of a dietician who also included a shopping list. Products that can be
bought and they make it by food recommendations” (PR. 6)

“What we see in those who have an excellent evolution: motivation, when it comes to diet, exercise
and the emotional aspect” (PR. 9). “When I think of the app, I imagine that it has to include
aspects at three levels: exercise, nutrition and emotional support” (PR. 4)
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Catego-  Subcat-  Description  Areas Verbatim examples

ries egories

Function- Aesthetic Logs (3)  “I think it should include daily records of how these people feel on a day-to-day basis and then the

ality features Question-  psychologist should evaluate them” (PR.8). “At times of increased risk for dietary transgressions,
that naires they can note down the moment” (PR.2). “I also think it would be interesting to record hours of
should be 1) sleep, stress, exercise” (PR.1)
included in Weight “But these types of emotional problems, of emotional regulation, do not come up unless you ask
the app graphs directly” (PR.10)
(all) “Visual record of weight control” (PR.4) (all participants agreed)
Audio- “We can put a short podcast with guiding information because if they don’t like to read they would
visual like that style” (PR. 9). “They can also put videos” (PR.9). “Let it be like WhatsApp” (PR. 6)
2) “That they can talk to each other, those who are included in this application” (PR. 6)
Chat (1)  “Remind them of the time since surgery. ‘It’s been a year since the surgery’ or ‘it was two years ago’.
Calendar I would say jWarning! you are on the red line’, because that is when they start to get overconfident.
(€8] Then remind them where they are post-surgery” (PR. 3)

Duration Importance Time of  “It makes sense post and pre (...) Post there are people who have many anxious and depressive
of timing inter- symptoms, so you have to treat them in whatever way you can” (PR.1). “In post, unlike in pre, it is
and dura- vention the excessive worry about regaining that weight” (PR. 1). “Post-surgery, as opposed to pre, it is the
tion of 3) excessive concern they have about regaining that weight” (PR. 3)
interven-  Dura- “Two years from the point of view of nutritional intervention but the monitoring is for five years”
tion tion of (PR.5). “After two years, it is when there is again an increase in weight (...) and it is true that it

moni- should be done in some way” (PR. 2)
toring
@)

App Barriers  Difficul- Overload “This is already getting a bit out of hand because diet, emotions, exercise are too many things to
imple- ties in the 2) assess manually” (PR. 1). “It is also not a huge workload because if you are going to require the
menta- implemen- Motiva- patient to record everything, they are still going to hate the application. The danger of this is that if
tion tation of tion (1) they see this information and are not interested, they may close the application and not continue”

the app Lack of (PR.5)
human  “Motivation, as in everything. Sometimes they don’t do very simple things. So even more so they
contact have to be aware that they have these emotional problems. The key to the application is that they
(€)) want to use it” (PR.1)

“I also think that if they don’t have someone at the foundation as a reference, it can be more difficult
for them to connect afterwards. If there is no psychologist behind the application, for example,
who can provide them with a certain level of security, it is more difficult for them to engage” (PR.
4)

Solutions ~ Strategies to  Initial “It is important to have a face-to-face meeting first and the importance of managing emotions first
improve profes- because that may be what engages them with the app. If you don’t work on managing emotions
the sionals’ first, they may not see it as useful. That is why I think it is important to manage the previous
application  contact phase” (PR. 5). “But if they are referred to a unit where psychologists could make that assessment
response 2) and intervention and have the accompanying application. It is explained to them that the interven-
rate Explain tion includes follow-up and the use of the app” (PR.4)

benefits “Within the psychoeducation workshops we do, a workshop could be dedicated to taking advantage
2) of the emotional part and all the benefits they can get from the use of this app” (PR.5). “We should
Testimo- introduce it in some way as a package and tell them: later on after surgery, as there are emotional
nials problems that have to do with food intake, there will be an app” (PR. 10)
2) “Seeing other people. I mean, there are patients who have already had surgery, have been followed
Notifica- up and so on. Seeing someone for whom it has worked helps a lot” (PR. 2). “That there is a patient
tions who is an expert” (PR. 7)
(1) “That it send you a message and you don’t have to remember to log into the app” (PR. 6)
Gamifi-  “And like the clocks that when you have achieved ten thousand steps it is like a party” (PR. 2).
cation- “Sure, you have to give them reinforcements” (PR. 5)
Rein- “Of course, I also think that they can have medical, dietary, psychological aspects and that they can
force- have access to what they need at any given moment, although there may be a general basis with
ment the register. But that this basic information in the app can be accessed if each person needs it” (PR.
2) 4). “Written information that may be in a part of the application that is not compulsory. That it
Personali-  is included in the application in a section as if it were a library where you can consult something
zation at some point” (PR. 2). “Creating your own avatar seems to work on a motivational level. Many
3) applications get people hooked because of that part, because people identify with their avatar”
Profes- (PR. 4)
sionals ~ “And the part that is supported by professionals, I think it is important. That there is a multidiscipli-
(1) nary team of professionals behind the app. It will always give more confidence” (PR.4)
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Catego-  Subcat-  Description  Areas Verbatim examples
ries egories

Intention Intention of Recom- “We would have to see how it works first” (PR. 2)
to use profes- menda-

sionals to tion (1)
recom-
mend this
technology
to their
patients
Opinion  Useful-  Extent of Use of “I do know of applications that are good and I use them with patients” (PR.7). “Yes, if we see
on ness belief that apps that an individual patient can benefit from a particular application, we might give it to them as a
tech- the app is 2) recommendation” (PR.3)
nology useful

Face-to-  Disadvan- Biases (1) “So sometimes the information they give you is very biased and you have to be there checking and
face tages of Time (1) checking and you don’t trust everything they tell you” (PR. 2)
disad- face- “Of course, because you get a first visit and you don’t know them and in half an hour you have to
van- to-face decide whether this person is fit or not to be operated on. So it often makes little sense to what
tages emotional extent I know if this patient can be operated on. We all know that any assessment requires several

assess- sessions and that is physically impossible” (PR. 2)
ments

App Arguments  Acces- “A more continuous monitoring, that they have it on a more conscious level” (PR.4) “Easier access
advan- in favor of sibility to information” (PR.7)
tages app-based 2) “I think with the help of the motivational part as well, so that they can keep their own monitoring”

monitor- Self-mon-  (PR.4). “T think that in this sense the app for monitoring emotions” (PR.5)
ing itoring  “I think the advantage of the app would be that all the medical part would be in writing: the most
(€)) frequent, the least frequent” (PR. 4)
Informa-
tion (1)

Format  Extent of Face-to-  “Right now I think the need is to have someone who can help with these symptoms, like a psycholo-
prefer- belief that face (2) gist or psychiatrist, to help regulate them. And to do this through a mobile app, I personally don’t
ence the two Blended see it” (PR.1). “We need that visual positive reinforcement. Yesterday I had a patient who had

modalities “4) bariatric surgery but she didn’t believe it and I told her how much weight she has lost. That’s why
can be they do need that personal contact” (PR.6)

comple- “Maybe it would be a second phase. In the first phase they would need a more personal contact
mentary and then probably something complementary would be possible” (PR.5). “The idea is a bit of a

blended system, which is a combination. Given that we can’t see them as often as they would need,
if we can see them once a month they would have all those guidelines that can help them, dietary
aspects, a thermometer of emotional regulation” (PR.4). “I think it is a way of having that contact
that we can’t maintain due to lack of staff and it is a way for patients to have that contact until

the visit” (PR.2). “What we do here is mostly individualised and combined with group sessions”

(PR.3)

Author contributions Conceptualization: Jorge Osma, Vanessa Fer-
reres-Galan, Laura Andreu- Pej6; Methodology; Jorge Osma and
Verdnica Martinez-Borba; Formal analysis: Verénica Martinez-Borba,
Alba Quilez-Orden, Christian Lépez-Cruz; Writing-original draft
preparation: Verdnica Martinez-Borba, Alba Quilez-Orden, Vanessa
Ferreres-Galan, Christian Lépez-Cruz; Writing-review and editing:
Jorge Osma, Laura Andreu-Pejé; Funding acquisition: Jorge Osma,
Laura Andreu-Pejo, Vanessa Ferreres-Galan. All authors read and
approved the final manuscript.

Funding Open Access funding provided thanks to the CRUE-CSIC
agreement with Springer Nature. This work was supported by Univer-
sitat Jaume I and FISABIO “Ayudas UJI- FISABIO” (2021-A03) and
the Gobierno de Aragén "Departamento de Ciencia, Universidad y
Sociedad del Conocimiento" [research group grant S31_23R].

Data Availability Data supporting the findings of this study are avail-
able within the article and its supplementary files.

@ Springer

Declarations

Conflict of interest Authors Ver6nica Martinez-Borba, Alba Quilez-
Orden, Vanessa Ferreres-Galan, Christian Lopez-Cruz, Jorge Osma,
and Laura Andreu-Pej6 declare that they have no conflict of interest.

Ethics Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
The study was approved by the Ethics Committee of the General Uni-
versity Hospital from Castell6n.

Consent to Participate Informed consent was obtained from all indi-
vidual participants included in the study.

Consent for Publication No individual person’s data (individual details,
images or videos) are reported in this manuscript.



Journal of Clinical Psychology in Medical Settings

Human and Animal Rights Our research did not involve animals.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Alqahtani, F., & Orji, R. (2020). Insights from user reviews to improve
mental health apps. Health Informatics Journal, 26, 2042-2066.
https://doi.org/10.1177/1460458219896492

Andersson, G., & Titov, N. (2014). Advantages and limitations of
Internet-based interventions for common mental disorders. World
Psychiatry, 13, 4-11. https://doi.org/10.1002/wps.20083

Barbosa, L. N. F., de Melo, M. C. B., da Cunha, M. D. C. V., Albu-
querque, E. N., Costa, J. M., & da Silva, E. F. F. (2021). Brazil-
ian’s frequency of anxiety, depression and stress symptoms in the
covid-19 pandemic. Revista Brasileira De Saiide Materno Infantil,
21, S413-S419. https://doi.org/10.1590/1806-9304202100S2000
05

Barlow, D., Farchione, T., Sauer-Zavala, S., Latin, H., Ellard, K., Bul-
lis, J., Bentley, K., Boettcher, H., & Cassiello-Robbins, C. (2018).
Unified protocol for transdiagnostic treatment of emotional disor-
ders: Therapist guide (2nd ed.). Oxford University Press.

Bean, M. K., Stewart, K., & Olbrisch, M. E. (2008). Obesity in Amer-
ica: Implications for clinical and health psychologists. Journal of
Clinical Psychology in Medical Settings, 15,214-224. https://doi.
org/10.1007/s10880-008-9124-9

Breuing, J., Konsgen, N., Doni, K., Neuhaus, A. L., & Pieper, D.
(2022). Information needs of patients undergoing bariatric surgery
in Germany: A qualitative study. BMC Health Services Research,
22, 1-9. https://doi.org/10.1186/s12913-022-07950-2

Bryman, A. (2012). Social Research Methods (4th ed.). Oxford Uni-
versity Press.

Bullis, J. R., Boettcher, H., Sauer-Zavala, S., Farchione, T. J., & Bar-
low, D. H. (2019). What is an emotional disorder? A transdiagnos-
tic mechanistic definition with implications for assessment, treat-
ment, and prevention. Clinical Psychology: Science and Practice.
https://doi.org/10.1111/cpsp.12278

Conceicao, E. M., Fernandes, M., de Lourdes, M., Pinto-Bastos, A.,
Vaz, A. R., & Ramalho, S. (2020). Perceived social support
before and after bariatric surgery: Association with depres-
sion, problematic eating behaviors, and weight outcomes. Eat-
ing and Weight Disorders, 25, 679—692. https://doi.org/10.1007/
s40519-019-00671-2

Corp, I. B. M. (2013). IBM SPSS statistics for windows, version 22.0.
IBM Corp.

Dekker, M. R., & Williams, A. D. (2017). The use of user-centered
participatory design in serious games for anxiety and depression.
Games for Health Journal, 6, 327-333. https://doi.org/10.1089/
24h.2017.0058

DeMeireles, A., Ross, R., & Ghaferi, A. A. (2019). Leveraging mobile
technologies to improve longitudinal quality and outcomes

following bariatric surgery. Mhealth. https://doi.org/10.21037/
mhealth.2019.02.02

Ferreres-Galan, V., Quilez-Orden, A. B., & Osma, J. (2022). Applica-
tion of the unified protocol for transdiagnostic treatment of emo-
tional disorders in post-bariatric surgery patients: An effectiveness
and feasibility study in group format. Anales De Psicologia, 38,
219-231. https://doi.org/10.6018/analesps.482301

Garrido, S., Cheers, D., Boydell, K., Nguyen, Q. V., Schubert, E.,
Dunne, L., & Meade, T. (2019). Young people’s response to six
smartphone apps for anxiety and depression: Focus group study.
JMIR Mental Health, 6, €14385. https://doi.org/10.2196/14385

Hernéez, A., Zomeiio, M. D., Dégano, I. R., Pérez-Fernandez, S.,
Goday, A., Vila, J., Civeira, F., Moure, R., & Marrugat, J. (2019).
Exceso de peso en Espaiia: Situacién actual, proyecciones para
2030 y sobrecoste directo estimado para el Sistema Nacional de
Salud. Revista Espariola De Cardiologia, 72, 916-924. https://
doi.org/10.1016/j.recesp.2018.07.009

Heuser, J., Maeda, A., Yang, L., Masino, C., Duggal, S., Jackson, T.,
& Okrainec, A. (2021). Impact of a mobile app to support home
recovery of patients undergoing bariatric surgery. Journal of Sur-
gical Research, 261, 179-184. https://doi.org/10.1016/j.jss.2020.
12.005

Hjelmeseth, J., Rosenvinge, J. H., Gade, H., & Friborg, O. (2019).
Effects of cognitive behavioral therapy on eating behaviors, affec-
tive symptoms, and weight loss after bariatric surgery: A rand-
omized clinical trial. Obesity Surgery, 29, 61-69. https://doi.org/
10.1007/s11695-018-3471-x

Iribarren, S. J., Cato, K., Falzon, L., & Stone, P. W. (2017). What
is the economic evidence for mHealth? A systematic review of
economic evaluations of mHealth solutions. PLoS ONE, 12,
e0170581. https://doi.org/10.1371/journal.pone.0170581

Jumbe, S., Hamlet, C., & Meyrick, J. (2017). Psychological aspects
of bariatric surgery as a treatment for obesity. Current Obesity
Reports, 6, 71-78. https://doi.org/10.1007/s13679-017-0242-2

Kihlke, F., Buntrock, C., Smit, F., & Ebert, D. D. (2022). Systematic
review of economic evaluations for internet- and mobile-based
interventions for mental health problems. NPJ Digital Medicine,
5, 175. https://doi.org/10.1038/s41746-022-00702-w

Kuckartz, U., & Radiker, S. (2019). Analyzing qualitative data with
MAXQDA. Springer International Publishing.

Kumar, S., Jones Bell, M., & Juusola, J. L. (2018). Mobile and tra-
ditional cognitive behavioral therapy programs for generalized
anxiety disorder: A cost-effectiveness analysis. PLoS ONE, 13,
e0190554. https://doi.org/10.1371/journal.pone.0190554

Lai, C., Aceto, P, Santucci, F. R., Pierro, L., Petrucci, I., Cacioppo,
M., Castelnuovo, G., Sollazzi, L., Bellantone, R., & Raffaelli, M.
(2021). Preoperative psychological characteristics affecting mid-
term outcome after bariatric surgery: A follow-up study. Eating
and Weight Disorders - Studies on Anorexia, Bulimia and Obesity,
26, 585-590. https://doi.org/10.1007/s40519-020-00892-w

Lauren, D., Sijercic, I., & Cassin, S. E. (2020). Preoperative and post-
operative psychosocial interventions for bariatric surgery patients:
A systematic review. Obesity Reviews. https://doi.org/10.1111/
obr.12926

Lavraskas, P. (2008). Encyclopedia of survey research methods. Sage
Publications, Inc. https://doi.org/10.4135/9781412963947.n192

Messiah, S. E., Sacher, P. M., Yudkin, J., Ofori, A., Qureshi, F. G.,
Schneider, B., Hoelscher, D. M., de la Cruz-Muifioz, N., & Barlow,
S. E. (2020). Application and effectiveness of eHealth strategies
for metabolic and bariatric surgery patients: A systematic review.
Digital Health, 6, 205520761989898. https://doi.org/10.1177/
2055207619898987

Mitchell, L. M., Joshi, U., Patel, V., Lu, C., & Naslund, J. A. (2021).
Economic evaluations of internet-based psychological interven-
tions for anxiety disorders and depression: A systematic review.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/1460458219896492
https://doi.org/10.1002/wps.20083
https://doi.org/10.1590/1806-9304202100S200005
https://doi.org/10.1590/1806-9304202100S200005
https://doi.org/10.1007/s10880-008-9124-9
https://doi.org/10.1007/s10880-008-9124-9
https://doi.org/10.1186/s12913-022-07950-2
https://doi.org/10.1111/cpsp.12278
https://doi.org/10.1007/s40519-019-00671-2
https://doi.org/10.1007/s40519-019-00671-2
https://doi.org/10.1089/g4h.2017.0058
https://doi.org/10.1089/g4h.2017.0058
https://doi.org/10.21037/mhealth.2019.02.02
https://doi.org/10.21037/mhealth.2019.02.02
https://doi.org/10.6018/analesps.482301
https://doi.org/10.2196/14385
https://doi.org/10.1016/j.recesp.2018.07.009
https://doi.org/10.1016/j.recesp.2018.07.009
https://doi.org/10.1016/j.jss.2020.12.005
https://doi.org/10.1016/j.jss.2020.12.005
https://doi.org/10.1007/s11695-018-3471-x
https://doi.org/10.1007/s11695-018-3471-x
https://doi.org/10.1371/journal.pone.0170581
https://doi.org/10.1007/s13679-017-0242-2
https://doi.org/10.1038/s41746-022-00702-w
https://doi.org/10.1371/journal.pone.0190554
https://doi.org/10.1007/s40519-020-00892-w
https://doi.org/10.1111/obr.12926
https://doi.org/10.1111/obr.12926
https://doi.org/10.4135/9781412963947.n192
https://doi.org/10.1177/2055207619898987
https://doi.org/10.1177/2055207619898987

Journal of Clinical Psychology in Medical Settings

Journal of Affective Disorders, 284, 157-182. https://doi.org/10.
1016/j.jad.2021.01.092

Molina-Recio, G., Molina-Luque, R., Jiménez-Garcia, A. M., Ventura-
Puertos, P. E., Hernandez-Reyes, A., & Romero-Saldafia, M.
(2020). Proposal for the user-centered design approach for health
apps based on successful experiences: Integrative review. JMIR
MHealth and UHealth, 8, €14376. https://doi.org/10.2196/14376

Osma, J., Martinez-Garcia, L., Prado-Abril, J., Peris-Baquero, ()., &
Gonzalez-Pérez, A. (2022a). Developing a smartphone App based
on the Unified Protocol for the transdiagnostic treatment of emo-
tional disorders: A qualitative analysis of users and profession-
als’ perspectives. Internet Interventions. https://doi.org/10.1016/j.
invent.2022.100577

Osma, J., Martinez-Garcia, L., Quilez-Orden, A., & Peris-Baquero,
0. (2021). Unified protocol for the transdiagnostic treatment of
emotional disorders in medical conditions: A systematic review.
International Journal of Environmental Research and Public
Health, 18, 5077. https://doi.org/10.3390/ijerph 18105077

Osma, J., Peris-Baquero, O., Suso-Ribera, C., Farchione, T. J., & Bar-
low, D. H. (2022b). Effectiveness of the unified protocol for trans-
diagnostic treatment of emotional disorders in group format in
Spain: Results from a randomized controlled trial with 6-months
follow-up. Psychotherapy Research, 32, 329-342. https://doi.org/
10.1080/10503307.2021.1939190

Paul, L., van der Heiden, C., van Hoeken, D., Deen, M., Vlijm, A.,
Klaassen, R. A., Biter, L. U., & Hoek, H. W. (2021). Cogni-
tive behavioral therapy versus usual care before bariatric sur-
gery: One-year follow-up results of a randomized controlled
trial. Obesity Surgery, 31, 970-979. https://doi.org/10.1007/
$11695-020-05081-3

Sarwer, D. B., & Heinberg, L. J. (2020). A review of the psychosocial
aspects of clinically severe obesity and bariatric surgery. Ameri-
can Psychologist, 75, 252-264. https://doi.org/10.1037/amp00
00550

Schreier, M. (2012). Qualitative content analysis in practice. SAGE
Publications.

Sherf-Dagan, S., Hod, K., Mardy-Tilbor, L., Gliksman, S., Ben-
Porat, T., Sakran, N., Zelber-Sagi, S., Goitein, D., & Raziel, A.
(2018). The effect of pre-surgery information online lecture on
nutrition knowledge and anxiety among bariatric surgery candi-
dates. Obesity Surgery, 28, 1876—1885. https://doi.org/10.1007/
s11695-018-3134-y

Simon, G. E., Von Korff, M., Saunders, K., Miglioretti, D. L., Crane,
P. K., van Belle, G., & Kessler, R. C. (2006). Association between

@ Springer

obesity and psychiatric disorders in the US adult population.
Archives of General Psychiatry, 63, 824. https://doi.org/10.1001/
archpsyc.63.7.824

Spirou, D., Raman, J., & Smith, E. (2020). Psychological outcomes
following surgical and endoscopic bariatric procedures: A sys-
tematic review. Obesity Reviews, 21(6), €12998. https://doi.org/
10.1111/0br.12998

The LABS Consortium Retention Writing Group, Gourash, W., Ebel,
F., Lancaster, K., Adeinji, A., Lacono, L., Eagleton, J., MacDou-
gall, A., Cassady, C., Ericson, H., Pories, W., Wolfe, B., & Belle,
S. (2013). Longitudinal assessment of bariatric surgery (LABS):
Retention strategy and results at 24 months. Surgery for Obesity
and Related Disorders. https://doi.org/10.1016/j.soard.2013.02.
012

Tolvanen, L., Svensson, A Hemmingsson, E., Christenson, A., &
Lagerros, Y. T. (2021). Perceived and preferred social support
in patients experiencing weight regain after bariatric surgery—a
qualitative study. Obesity Surgery, 31, 1256-1264. https://doi.org/
10.1007/s11695-020-05128-5

Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for
reporting qualitative research (COREQ): A 32-item checklist for
interviews and focus groups. International Journal for Quality
in Health Care, 19, 349-357. https://doi.org/10.1093/intqhc/
mzm042

Webb, C., & Orwig, J. (2015). Expanding our reach: Telehealth and
licensure implications for psychologists. Journal of Clinical Psy-
chology in Medical Settings, 22, 243-250. https://doi.org/10.1007/
s10880-015-9440-9

Wentzel, J., van der Vaart, R., Bohlmeijer, E. T., & van Gemert-Pijnen,
J. E. W. C. (2016). Mixing online and face-to-face therapy: How
to benefit from blended care in mental health care. JMIR Mental
Health, 3, e9. https://doi.org/10.2196/mental.4534

World Health Orgnization [WHO]. (2024). Obesity and overweight,
Key Facts. https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.jad.2021.01.092
https://doi.org/10.1016/j.jad.2021.01.092
https://doi.org/10.2196/14376
https://doi.org/10.1016/j.invent.2022.100577
https://doi.org/10.1016/j.invent.2022.100577
https://doi.org/10.3390/ijerph18105077
https://doi.org/10.1080/10503307.2021.1939190
https://doi.org/10.1080/10503307.2021.1939190
https://doi.org/10.1007/s11695-020-05081-3
https://doi.org/10.1007/s11695-020-05081-3
https://doi.org/10.1037/amp0000550
https://doi.org/10.1037/amp0000550
https://doi.org/10.1007/s11695-018-3134-y
https://doi.org/10.1007/s11695-018-3134-y
https://doi.org/10.1001/archpsyc.63.7.824
https://doi.org/10.1001/archpsyc.63.7.824
https://doi.org/10.1111/obr.12998
https://doi.org/10.1111/obr.12998
https://doi.org/10.1016/j.soard.2013.02.012
https://doi.org/10.1016/j.soard.2013.02.012
https://doi.org/10.1007/s11695-020-05128-5
https://doi.org/10.1007/s11695-020-05128-5
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1007/s10880-015-9440-9
https://doi.org/10.1007/s10880-015-9440-9
https://doi.org/10.2196/mental.4534
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight

	Recommendations for the Development of Psychological Smartphone Applications in the Context of Bariatric Surgery: Focus Groups with Professionals and Patients
	Abstract
	Introduction
	Methods
	Participants
	Procedure
	Measures
	Data Analysis

	Results
	Participant Characteristics
	Data Extraction Reliability
	Categories, Subcategories, and Areas Extracted
	App design
	Content 
	Information 
	Emotional Regulation 

	Functionality
	Logs 
	Audio-visual 
	Chat Support 
	Questionnaires 
	Calendar 
	Weight Graph 

	Duration
	Professionals’ Involvement
	App Implementation
	Barriers 
	Solutions 
	Population 
	Intention to Use 

	Opinion on Technology
	Usefulness 
	Face-to-Face Benefits 
	Face-to-Face Disadvantages 
	App Advantages 
	App Disadvantages 
	Format Preferences 

	Use of technology


	Discussion
	Appendix 1: Guide Interview for Patients’ and Professionals’ Focus Groups
	Questions Included in the Guide for Patients’ Focus Group
	Questions Included in the Guide for Professionals’ Focus Group

	Appendix 2: Consolidated Criteria for Reporting Qualitative Studies (COREQ): 32-Item Checklist
	Appendix 3: Extraction of Areas, Subcategories and Categories for Patients Focus Groups
	Appendix 4: Extraction of Areas, Subcategories and Categories for Professionals Focus Groups
	References


