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Abstract
Background: Human papillomavirus (HPV) testing detects sexually transmitted infections with oncogenic types of HPV. For
many HPV-positive women, this result has negative connotations. It produces anxiety, fear of cancer or death, and disease denial.
Face-to-face counseling could present many difficulties in its implementation, but a counseling mobile app could be practical
and may help HPV-positive women reduce the psychosocial impact of the result, improve their knowledge of HPV and cervical
cancer, and increase adherence to follow-up.
Objective: This study aims to understand HPV-tested women’s perceptions about an app as a tool to receive information and
support to reduce the emotional impact of HPV-positive results. We investigated their preferences regarding app design, content,
and framing.
Methods: We conducted formative research based on a user-centered design approach. We carried out 29 individual online
interviews with HPV-positive women aged 30 years and over and 4 focus groups (FGs) with women through a virtual platform
(n=19). We shared a draft of the app's potential screens with a provisional label of the possible content, options menus, draft
illustrations, and wording. This allowed us to give women understandable triggers to debate the concepts involved on each screen.
The draft content and labels were developed drawing from the health belief model (HBM) and integrative behavioral model
(IBM) variables and findings of mobile health literature. We used an FG guide to generate data for the information architecture
(ie, how to organize contents into features). We carried out thematic analysis using constructs from the HBM and IBM to identify
content preferences and turn them into app features. We used the RQDA package of R software for data processing.
Results: We found that participants required more information regarding the procedures they had received, what HPV-positive
means, what the causes of HPV are, and its consequences on their sexuality. The women mentioned fear of the disease and stated
they had concerns and misconceptions, such as believing that an HPV-positive result is a synonym for cancer. They accepted the
app as a tool to obtain information and to reduce fears related to HPV-positive results. They would use a mobile app under doctor
or health authority recommendation. The women did not agree with the draft organization of screens and contents. They believed
the app should first offer information about HPV and then provide customized content according to the users’ needs. The app
should provide information via videos with experts and testimonies of other HPV-positive women, and they suggested a medical
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appointment reminder feature. The app should also offer information through illustrations, or infographics, but not pictures or
solely text.
Conclusions: Providing information that meets women’s needs and counseling could be a method to reduce fears. A mobile
app seems to be an acceptable and suitable tool to help HPV-positive women.
(JMIR Form Res 2022;6(1):e32610) doi: 10.2196/32610
KEYWORDS
mHealth; mobile application; counseling; HPV test; cervical cancer; health belief model; integrated behavioral model; patient
education; Argentina

Introduction

impact of HPV positivity and increase women's capacity to
adhere to follow-up.

Background

Women’s negative perceptions and concerns related to a positive
HPV result decrease when their information needs are met and
reassuring information is provided [24,25]. In addition,
counseling has been extensively used for a wide range of health
problems [26-28] and has been shown to increase HIV-testing
rates [29,30], improve adherence to treatments [31], increase
the quality of life of patients with cancer, and facilitate informed
health decisions [26]. The World Health Organization
recommends counseling as a strategy for interpersonal
communication between the health care provider and the woman,
as it allows women to become more informed and
knowledgeable about HPV and CC prevention; offers a space
to discuss sensitive topics, such as sexuality, disease, and death;
and may encourage them to adopt preventive practices [32].

Worldwide, more than 600,000 new cases and 240,000 deaths
occur annually due to cervical cancer (CC), which
disproportionately affects socioeconomically vulnerable women
[1]. High CC mortality is related to problems across the cancer
control continuum, including low screening coverage and loss
to follow-up, diagnosis, and treatment [2,3]. In recent decades,
human papillomavirus (HPV) testing has been developed as an
alternative screening method. HPV testing has become the
standard of care and a main strategy to accelerate the elimination
of CC [4]. HPV testing detects sexually transmitted infections
(STIs) with oncogenic types of HPV. Triage tests are used to
identify HPV-positive women who will require diagnosis and
treatment. In Argentina, the prevalence of high-risk HPV among
screened women is around 13% [5]. HPV-positive women with
negative triage will require rescreening in 12/18 months. Thus,
infection with an oncogenic type of HPV can be detected, but
positivity does not necessarily mean that the infection will cause
cancer or that the woman will require treatment.
These particular characteristics of HPV results may have a
negative impact on the psychosocial health of tested women
[6,7]. As with other STIs, HPV is often accompanied by a host
of negative beliefs and may cause fear, stigma, shame, and
anxiety [8,9]. HPV-positive women are usually the target of
negative stereotyping and may be questioned about their sexual
behavior, situations that only increase their psychological burden
[10]. HPV-positive results can also produce anxiety, fear of
cancer or death, and disease denial [11-13]. Thus, HPV-positive
results disrupt women’s lives [14], characterized by uncertainty
and ambiguity, and cause emotional impact and changes in their
everyday life [15-19].
Relating an abnormal screening test with cancer and inevitable
death can result in women being hesitant to continue follow-up
procedures [17,19,20]. Women with high distress after abnormal
screening tests are more likely to exhibit avoidant rather than
adaptive coping strategies [10,21,22], making it more likely for
nonadherence to occur [23]. Moreover, stigma related to the
screening test result with an STI can also lead to the
abandonment of follow-up and treatment [18]. Thus, HPV’s
psychosocial impact might not only diminish women’s quality
of life but also reduce their ability to complete diagnosis and
treatment, which are essential steps in preventing CC. There is
a critical need for interventions to reduce the psychosocial
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However, providing person-to-person counseling to all
HPV-positive women presents implementation obstacles that
may affect its quality. The main limitations are that it involves
1 or even several consultations, where each is time-consuming
and should be provided by well-trained providers in consultation
rooms that guarantee privacy [33-35]. Studies have pointed out
that women often receive limited support and tools to cope with
the psychosocial impact of HPV positivity, especially in settings
with limited health resources [17,20,36]. In addition, although
prevention programs from all countries in Latin America and
globally produce information materials, in general this
information is often provided without considering the barriers
to comprehending complex information related to HPV [37-39].
In Argentina, women have reported problems in comprehending
information during result delivery [20,40]. A study showed that
provider communication is mainly focused on informing women
of follow-up steps, leaving little to no room to address women’s
concerns, such as the sexual transmission of the virus and its
link with cancer [20]. Results from a study carried out among
200 HPV-positive women showed that almost half of them
considered that the information provided by health providers
was confusing and lacked clarity [40].
Therefore, women undergoing HPV testing need innovative
solutions to provide them with information, counseling, and
support that do not depend on extensive use of human resources
and time and that may increase their autonomy in accessing
patient-centered information. Mobile health (mHealth)
interventions can enhance the relationship between patients and
health services and have been shown to increase adherence in
primary care and gynecology care settings [41-43]. In particular,
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the use of mobile apps to communicate with patients showed
the improvement of health outcomes for a wide range of health
conditions, including mental health [44-46]. In cancer care, apps
provide accessible information and education at minimal costs
throughout the cancer care continuum [47]. Apps have various
advantages over other traditional approaches, including that
they can be referenced even after the consultation and that they
require less staff [12,48]. They are accepted by most patients,
and they positively contribute to strengthening patients’
engagement and empowerment [44,49-51].
Studies in low- and middle-income countries suggest that
mHealth interventions dependent on mobile phone ownership
are feasible and may reach the majority of patients in key
subgroups, such as those who have low education and limited
access to the health system [48,52]. In Argentina, more than
84.2% of women have access to the internet through a
smartphone [53]. Reduced access to sexual health counseling
has been reported for minority groups [54]; therefore, the
implementation of an app-based tool to provide women with
information and support might constitute a key intervention for
diminishing inequalities in CC prevention.

Objectives
In this paper, we report results from formative research carried
out to understand HPV-tested women’s perceptions about an
app as a tool to receive information and support to reduce the
emotional impact of HPV-positive results. In addition, we
investigated their preferences regarding app design, content,
and framing. The analysis was part of a study with the main
objective of designing a user-centered counseling app aimed at
reducing the psychosocial impact of HPV testing and increasing
adherence to follow-up.
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Methods
Theoretical Foundation
We relied on constructs from the health belief model (HBM)
[55] and the integrated behavioral model (IBM) [56]. Both have
been successfully used to explain interventions linked to CC
prevention and mHealth intervention [57-61]. Following these
models, we posited that the intention to adhere to follow-up
after a positive HPV test result is determined by changing
attitudes (eg, change of fatalistic thoughts about CC prevention
and reduced fear), perceived norms (eg, increased value of
cancer prevention care), and self-efficacy (eg, reduced
perceptions about barriers to CC prevention and increased
motivation to perform follow-up procedures) [55,56]. After
delivery of HPV test results, the app will provide HPV-positive
women with information and emotional and practical support
tools that will influence attitudes, perceived norms, and personal
agency, thereby favoring functional coping strategies. It will
also improve awareness and knowledge of HPV and the
importance of continuing diagnosis and treatment, as well as
the significance of having the skills to do so (eg, details on how,
when, and where). The app can promote cues to action, which
will have an effect on individual behavior by reducing the
psychosocial impact and triggering an intention to continue
health care [55].
An initial version of the app’s information architecture (IA)
based on the theoretical framework consisted of 3 modules
(Figure 1): (a) an Information module to provide women with
evidence-based information in plain language messages; (b) an
Emotional Support module to provide HPV-positive women
with support in a way that will allow them to change negative
thoughts [7,62] that lead to distress, diminished motivation, and
less active self-care; and (c) a Practical Support module to
provide women with tools to facilitate the continuation of the
line of care, including reminders for diagnostics and treatment
consultations.
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Figure 1. Theoretical foundations of the app’s IA (based on Skinner et al [55] and Montaño et al [56]). HBM: health belief model; HPV: human
papillomavirus; IA: information architecture; IBM: integrative behavioral model.

The app’s design process was based on a user-centered design
(UCD) approach [63]. The UCD includes the end users’
participation as co-designers and considers their specific
cultural, social, and economic background to understand their
preferences of information organization, features, and navigation
flow (sequences of screens and IA) [64,65].

3.

Design of App Mock-ups
The content and labels of the app draft screens (ie, mock-ups)
were designed in relation to the HBM and IBM frameworks.
We also incorporated findings of a review we carried out to
identify mHealth studies reporting on the development or
evaluation of mHealth app components [20,59,66].
The draft mock-ups (Figure 2) consisted of 7 screens, including
labels of the potential content, menus of options, and draft
illustrations, as follows:
1.
2.

Welcome screen: presents the app and its purpose.
Onboarding screen: inquires about the medical indication
received after the HPV-positive result. It offers the
following as possible answers: “You must get a
Papanicolaou (Pap) smear in 1 year,” “You must undergo
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4.
5.

6.
7.

a colposcopy,” “You must get a biopsy,” “You must return
in 18 months,” and “You must return in 5 years.” The list
of responses to this question was based on the guidelines
for the prevention of CC established by the health
authorities in Argentina [5].
Main Menu screen: presents a list of 4 options (Information,
Myths and Facts, Things to Make You Feel Better, and
Step-by-Step - Helpful Information). The content included
on these screens was created from evidence provided by
previous studies on women's knowledge and perceptions
of HPV, as well as their information needs [6-8,67,68].
Information screen: presents a list of topics that the app
provides information about.
Myths and Facts screen: presents a list of misconceptions
about HPV and CC. The app provides information that
refutes each myth.
Things to Make You Feel Better screen: provides a list of
coping strategy-oriented activities.
Step-By-Step - Helpful Information screen: We proposed
a menu with options to access useful information about the
studies and to schedule reminders.
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Figure 2. Options for app screens and their sequence and organization. HPV: human papillomavirus; Pap: Papanicolaou.

Setting
The study took place in Ituzaingó, a district located 10 km (6.2
miles) west of the city of Buenos Aires, Argentina. Ituzaingó
is part of the Metropolitan Area of Buenos Aires where one-third
of the country’s population lives. In 2015, HPV testing was
established as a primary screening for women aged 30 years or
over who were treated by the public health system. The public
health system provides health care access to the population not
covered by the social security sector (workers in the informal
economy and their families). For the uninsured, health services
are free of cost.

Participants
Eligible women were literate, aged 30 years or over, resided in
Ituzaingó, and mobile phone users. We carried out a purposive
sampling procedure among women HPV-tested in the past 12
months in the public health care sector. We recruited participants
by phone calls during which a recruiter explained the study aims
and asked for informed consent. If the woman accepted, she
consented to participate in the interview and a focus group (FG).
We used the Zoom platform because it allowed women to
participate without sharing personal data or logging in. We used
age as a stratification criterion because it was considered a
crucial variable to understand differences in cellphone use [69].
However, we did not find differences among analyzed groups.
The FGs conducted were:
•
•
•
•

FG1: 6 women aged 30-49 years
FG2: 4 women aged ≥50 years
FG3: 3 women aged 30-49 years
FG4: 6 women aged ≥50 years.

Data Collection
The original research protocol with face-to-face FGs was
designed before the onset of the COVID-19 pandemic. Due to
social distancing measures, we switched to an online strategy.
https://formative.jmir.org/2022/1/e32610
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Online tools for data collection are suitable for sensitive topics
and allowed us to solve logistical issues [70]. However,
according to the literature [70,71], FGs using videoconference
software require shorter durations and fewer participants per
group. In addition, promoting interactions between participants
is more challenging than in face-to-face FGs, due to audio delays
or interruptions produced by weak internet connections.
Therefore, from the original FG guideline, we selected some
dimensions to be collected in an individual interview where
women were asked about personal experiences and sensitive
topics. We carried out individual online semistructured
interviews about (1) the participant’s profile; (2) use of
cellphone, apps, and the internet; (3) personal experiences in
the gynecological consultation; (4) information needs regarding
HPV/CC; (5) risk perception and attitudes of HPV and CC; (6)
perceived norms and self-efficacy to adhere to follow-up
procedures; and (7) perceptions regarding an app as a tool to
receive HPV testing–related information and support. The
interviews also helped instruct women in the use of a virtual
platform during the FGs, if necessary.
Second, we carried out 4 online FGs using the same virtual
platform. Discussion in the FGs began with general questions
on women’s knowledge, beliefs, and attitudes regarding HPV
results and CC prevention. This information was used as a
trigger to introduce questions about women’s preferences
regarding the app and contextualize their answers. We then
shared the draft app's mock-ups (Figure 2). This allowed us to
give the women understandable triggers to debate the concepts
presented on each screen. We asked the women about each
screen’s content and their preferences for app features. This
paper presents the results we obtained from these FGs.
Two trained female researchers collected the information from
the FGs in Spanish. One of these women has a background in
social sciences and acted as a moderator (author VSA), while
the other woman, who has a background in app design and
JMIR Form Res 2022 | vol. 6 | iss. 1 | e32610 | p. 5
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user-experience research (author DS), acted mainly as an
observer but added further questions when needed; neither of
them lived in Ituzaingó, nor did they have any relation with the
health care institutions or their authorities. This was also stated
during the FGs. At the end of each FG and if needed, we
provided women with accurate information regarding HPV/CC
prevention and answered their questions to reduce confusion
related to discussed topics.
We carried out the fieldwork during the COVID-19 pandemic
(November and December 2020). In that period, social
distancing and semilockdown measures were in force for
nonessential activities, including most services for nonurgent
health issues. Despite this unprecedented context, we recruited
29 women during the individual interviews, of whom 19 (66%)
participated in the 4 FGs. We also carried out a pilot FG to test
the guide in a virtual environment. Each FG lasted 1 hour 55
minutes on average. Both were digitally recorded to transcribe
verbatim.

Analytic Approach
FG audios were transcribed to carry out thematic analysis of
the debates [72], based on an iterative and flexible process
following 6 steps:
1.

2.

3.

4.

To ensure coding reliability, 2 researchers (authors VSA
and LS) become independently familiar with the data
through transcriptions and the video recording.
We classified data using an initial codebook based on the
theoretical constructs (eg, knowledge, beliefs, and attitudes),
and in accordance with our research objectives, we
identified the reactions to the app and to each draft mock-up
screen (opinions).
We analyzed each category to generate new themes (eg, “a
salient aspect of the data in a patterned way, regardless of
whether that theme captures the majority experience of the
participants” [72]).
Both researchers met to review themes to identify
consistencies and resolve the inconsistencies with the other
members of the team.
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5.
6.

We grouped the emergent themes according to their
conceptual similarities to define and name the subthemes.
We sought examples that adequately graphed each theme.
Women’s preferences, reactions and opinions regarding the
app draft screens were coded into emergent categories
(subthemes) that identified their preferences with regard to
content, tool, feature, and design aspect.

For data processing, we used the RQDA package from R
software (R Core Team) [73,74] to organize, code, and
summarize patterns. RQDA is a tool that assists the analysis of
textual data, and it includes a number of standard
computer-aided qualitative data analysis features, such as
character-level coding, creation of documents or codes memos,
and organization of codes into code categories.
To ensure coding reliability, a third author (SA) verified coding
against a sample of transcripts and critically reviewed the data
and themes to improve the trustworthiness of the study [75]. A
detailed description of all procedures used to guarantee the
trustworthiness of data collection and analysis is included in
Multimedia Appendix 1.
Method details and FG results are presented following the
Consolidated Criteria for Reporting Qualitative Research
(COREQ).
The study’s protocol was approved by the Diagnóstico por
Imagen Morón (DIM) private clinic’s ethics committee. Before
the study began, women provided orally informed consent,
which was audio-recorded for documentation. The anonymity
of participants was guaranteed at each step of the study.

Results
Characteristics of the Women
A total of 19 women participated in 4 FGs. Most of them had
secondary-level education or less (12/19, 63%) and were
employed (11/19, 58%). Most of them lived with a partner and
had children, and near three quarters of them had public health
insurance (Table 1).
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Table 1. Characteristics of the focus group participants (N=19).
Variables

n (%)

Age (years); mean 47.4 years, range 31-66 years
30-39

5 (19)

40-49

4 (21)

50+

10 (60)

Educational level
Secondary (incomplete and complete)

12 (63)

Tertiary incomplete

5 (26)

Tertiary complete

2 (11)

Economic activity status
Economically active (labor force)

14 (74)

Economically inactive (out of labor force)

5 (26)

Family status
In a relationship with children

9 (47)

Single with children

8 (42)

Single without children

2 (11)

HPVa/Papb results
Positive/Normal

13 (68)

Positive/Abnormal

4 (21)

Negative

2 (11)

Health insurance

a

Public

14 (74)

Private/social security

5 (26)

HPV: human papillomavirus.

b

Pap: Papanicolaou.

Knowledge, Beliefs, and Attitudes Regarding HPV and
CC
Most of the participants were unclear on certain aspects related
to HPV and CC. HPV transmission was the topic that generated
the most questions and caused the most confusion. Although
most of the women knew about the sexual transmission of HPV,
some mentioned other possible routes of transmission, such as
poor hygiene or sharing clothes. The women also asked
questions, such as who is at risk of HPV, what type of organism
HPV is, what its symptomatology is, what the prognosis is in
the case of HPV-positive results, and follow-up or treatment
required. They also expressed interest in vaccines and
recommended screening tests according to age. The lack of
information led 1 of the women to conclude, “We don't know
anything” [FG3].
It would be great to have information because
sometimes they say, “No, I won't do this to you
because of such and such protocol,” and you’re just
left thinking, “But how come they did it to my friend?”
[FG3, 30-49 years old]
Likewise, in the FGs, results identified recurrent beliefs in the
different groups, such as that the virus affects more young
https://formative.jmir.org/2022/1/e32610
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women or women of childbearing age, that it is transmitted in
the context of heterosexual relations, and the idea of dormancy
of the virus associated with cancer being something that is
awakened.
The concerns that the participants mentioned were related to
infidelity, partner conflict in the face of an HPV-positive result,
possible discomfort during sexual intercourse due to HPV, or
the consequences on fertility. In at least 2 of the groups, the
women had initially mistaken the positive HPV test result for
a cancer diagnosis.
In all groups, receiving the HPV-positive result triggered
negative emotions, such as distress, anger, anxiety, shame, and
fear. Those who had a medical consultation where they received
information reported that it was a satisfying experience and
reduced their concerns. However, those who did not get an
opportunity to speak with a doctor shared a lot of concern, which
was only increased by the difficulties in obtaining an immediate
appointment during the COVID-19 pandemic.
[After receiving the HPV+ result] . . . I spent entire
nights crying, days with swollen eyes because I didn't
know what I had. And I couldn't rely on a
professional, there was nobody open for an
JMIR Form Res 2022 | vol. 6 | iss. 1 | e32610 | p. 7
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appointment, it was terrible because it was just when
the pandemic started. They didn't take appointments
anywhere and only cared about COVID cases, but
people also have other issues. [FG2, 50 years and
over]

App Acceptability
Participants in the different FGs expressed their willingness to
use an app to access information about HPV and CC, especially
to clarify doubts and have access to quality information until
they could consult a health professional. In all the groups, the
participants indicated that the health authorities, such as the
Ministry of Health or the Health Secretariat of the municipality,
would be reliable sources that would give legitimacy to the
content of the app. The presence of institutional logos would
provide an endorsement and, therefore, trust. Most of the
participants indicated that they would trust the app if a physician
or health professional recommended its use.
Woman 1: The idea [of the app] is great. Yes, I would
download it, but if someone recommends it to me...
Moderator: Who has to recommend it?
Woman 1: The doctors.
Woman 2: Well, if the doctor recommends it, even
better.
Woman 3: Yes, if it’s the doctor, even better.
Woman 2: Yes, I agree with the ladies. Professionals
that come from the Ministry of Health and are
approved for everything. [FG1, 30-49 years old]

Preferences on App Content, Features, and Design
Communication Style
All groups mentioned that the app should address the user's
doubts, offer advice, and provide information in a way that is
easy to understand: “It should be like a psychologist; it should
listen but also give you advice, guide you” (FG1) and “It should
explain things clearly” (FG2).
[How should the app be?]
Woman 1: . . . It should know how to emotionally
support us and how to respond to our questions. It
should know how to give the user peace of mind and
the information they need.
Woman 2: It has to seem human . . . [FG4, 50 years
and over]

The Welcome Screen
This screen included the sentence “Hi, I'm an HPV-specific app.
I'd like to help you” as an introduction to the app. Several
women criticized that it says, “I’m an app,” and suggested that
it should have a person's name, otherwise they would discard
its use. Some positively valued the illustration that was included
the draft, a health professional taking notes, which was
interpreted as a receptive gesture: “Like they’re listening to
what you tell them” (FG1).
Woman 1: I would put, instead of “I’m an app,” I
would give it a name to generate a more personal
bond more human, you know?
https://formative.jmir.org/2022/1/e32610
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Woman 2: Yes, because the greeting “I’m an app”
sounds like a robot, and you delete [an app] . . . so
they have a human identity, that looks like, simulates
being human. [FG3, 30-49 years old]

The Onboarding Screen
Faced with the options presented on the screen (Figure 2),
several women expressed confusion:
Woman 1: I don’t understand . . . so you open the
app, and it says it’s going to help you, and now it
jumps to “What did the doctor say?”
Woman 2: . . . So, you open the application knowing
that you have HPV?
Woman 1: . . . I think there could be another [screen]
before asking, “Did you get an HPV test?” [FG2, 50
years and over]
Some women were unaware of the different tests listed: “What
would be the difference between a Pap smear and colposcopy?”
(FG3). Regarding their results, several women had been told
that “everything was fine, that I should come back in a year”
(FG1), even though they registered an HPV-positive result. This
fact influenced the women’s reaction as to which option they
should choose, causing doubts as to whether the doctor's
indication was the right one for their case.
Woman 1: I was told that I have to get a PAP [smear]
and colpo[scopy] every year, as well as a
mammogram, which doesn’t appear here [as an
option on the screen].
Woman 2: [Reacting with doubts regarding the
screen] . . . Sometimes you think you have to undergo
such and such study, and you don’t actually have to
undergo it, and you never know if that’s right or not.
[FG3, 30-49 years old]

The Main Menu Screen
The women's reaction to the Main Menu screen (Figure 2) was
positive, with a high level of acceptability of the options: ”I
would like to read everything; if I open [the app], in just a day
I’d explore the whole application, from top to bottom“ (FG3).
Woman 1: It’s great.
Woman 2: I think it’s good.
Woman 3: I think it’s very good.
Woman 4: I would separate ”If you like, I can help
you with . . .“ and you have all the information,
”Would you like more information?“ and then,
absolutely, refer you with an appointment . . . make
an appointment to have the study done, no matter
what, and to consult a specialist, always. [FG4, 50
years and over]

The Information Screen
When evaluating the Information screen (Figure 2), the women
agreed that all the contents displayed were particularly important
and interesting to them. Moreover, these contents led to
proposals from the women on topics that this module of the app
should address.
JMIR Form Res 2022 | vol. 6 | iss. 1 | e32610 | p. 8
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[The app should provide information about] ”call or
contact us if you have any symptoms,“ or give
guidelines on at what age you should do it . . . ”If you
are over 30 years old, you have to get a specialized
test.“ In other words, more controls, to have all that
at your fingertips. ”Babies must be vaccinated from
this age to that age“ . . . That would help us a lot.
[FG2, 50 years and over]

The Myths and Facts Screen
This screen generated both positive and negative reactions.
Among the positive comments, the women recognized that
debunking inaccurate beliefs reduces concern: ”It’s important
to debunk myths because they generate a lot of stress“ (FG4).
Among those who rejected the Myths and Facts screen, it was
observed that the contents were interpreted as statements about
their behaviors, not as a myth to be refuted. In some cases, the
contents generated discomfort: ”It's like they blame us“ (FG1).
[After reading the screen] . . . You don’t have to be
unfaithful or suffer from . . . it isn’t cancer . . . nor is
it because the person is an easy woman . . . nor did
they die; in other words, they live with HPV and
nothing else . . . I mean, I tested positive, but I wasn’t
unfaithful or anything like that; I got it and I don’t
know where. It could have been in a gynecological
study that I had done . . . [FG2, 50 years and over]

The Things to Make You Feel Better Screen
This screen proposed a list of activities so that the user could
find emotional support. Among the options on the screen,
women were asked to indicate which options they preferred
(Figure 2). Of the proposed alternatives, the favored ones were
”Listening to other women's stories“ and finding ”Women
support groups that help each other.“ Some participants stated
that they wanted to hear testimonies from other women to know
”how she coped with the HPV result“ and ”how it went“ (FG3).
They also suggested that the app provide statistics about women
with HPV ”who got cured because they did everything“ (FG3).
The other proposed activities, such as ”List of activities you
like,“ ”Listen to messages or see pictures of loved ones,“ and
”Have music you like,“ were discarded because, on the one
hand, “People already have [music or photos] on their cell
phone” (FG1), while, on the other hand, they generated doubts
about the personal information shared with the app.
Woman 1: [The “Things to Make You Feel Better”
screen] . . . I don't get it. In the app, are you going to
hear or see stories of other women who went through
the same thing? That's good. But . . . “Listen to
messages from your loved ones” what would there
be there? Audios in there, or is that something you
would have to add? Have music that you like to listen
to? I kind of don't relate it to the issue . . .
Woman 2: I already know what makes me feel better;
why remind me of it?
Woman 3: Would we put pictures on the app? I
wouldn't let it, for example . . . [when] it asks for
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permissions to access [meaning not giving permission
to access photos or files]. [FG4, 50 years and over]

The Step by Step - Helpful Information Screen
The women of all the FGs named the Reminders function as
the most relevant: “I think it's great that it notifies you that you
have to have a check-up” (FG4). Likewise, many participants
proposed including a directory with care centers specialized in
CC prevention. They also proposed a function that would allow
scheduling appointments or “to be able to make an appointment
directly there [in the app], you can enter your address, and they
will give you an appointment at the nearest clinic” (FG1).
Several women showed interest in receiving notifications of the
availability of results: “so that you can go and know that it’s
ready” (FG2). Others proposed including a function that would
allow them to store or record previously performed studies: “.
. . maybe the doctor asks me and I don't remember (. . .) I have
to go and rummage through all the papers to see when [the last
study] was” (FG2).
. . . [in the app] you list the tests you should get done,
you have the doctors' appointments, and you go . . .
you have an agenda where you have all the tests you
should get, so, well, you check off: “I’ve already had
this done, ah, I need . . .” I don't know, “next time I
go to the doctor's office, I’ll ask them if this test is
suitable or not,” but you already have an agenda to
follow and comply with. [FG3, 30-49 years old]

Screen Flow
One criticized aspect of the draft shown to the women was the
sequence in which the screens were displayed.
Woman 1: I would like that before choosing an option
on “What did the doctor say?,” it would say, “Do
you know what HPV is?” first. Then if they don't
know, send the user to an option where you give her
all the information. If she already knows what it is,
then follow with the “What did the doctor say?”
options.
Woman 2: I want to find out what [HPV] is all about
first, then I want to see “What method should I
follow?” Or, if I already know what I should do,
”What is [that test] for?“
Woman 1: Also . . . if you’re already in treatment,
”What step are you in?,“ the ”step by step“ of the
process, the appointments and the studies would be
missing. If you’re already in treatment, ”How are
you?“ Give other options there: ”How are you
feeling?,“ ”Are you going to a center?,“ ”Are you
talking to anyone?“ That would also be another bonus
point, after the step by step. [FG2, 50 years and over]

Format Preferences
Regarding the different contents proposed in the app, the women
proposed videos with explanations provided by professionals
and testimonial videos with women relating their cases and
evolution. They pointed out the need for a feature that would
also allow sharing the information in the app with other women.
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As for formats, women positively valued infographics and
illustrations and, to a lesser extent, texts. Two groups stressed
the importance of providing content using different formats to
ensure accessibility: texts with audio for people with visual
impairment or videos with text for those with hearing
impairment.
Regarding the use of images, opinions were divided. On the
one hand, there were some who argued that health contents
through realistic images ”are shocking“ (FG1) and ”are very
off-putting“ (FG4). On the other hand, women who were in
favor of using real images pointed out that ”if they’re real, they
help to raise awareness“ (FG2).
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Woman 1: I would like there to be a video with a
specialist who can clearly explain what this disease
is and what steps you have to follow or what has to
be done . . . so that a registered specialist can guide
you. Not just anyone talking . . . and that they go
straight to the point . . . In the general framework,
they can guide you and tell you what you can do.
Woman 2: . . . but women's opinions too, there are
some videos . . . of real cases, it would be good too,
real cases . . . [FG3, 30-49 years old]
Table 2 summarizes the themes and subthemes obtained during
analysis. Additionally, in Multimedia Appendix 1, we present
verbatim examples for each theme and subtheme.
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Table 2. Knowledge, attitudes, and beliefs, acceptability, and screen evaluation: the app’s content and features (themes and subthemes).
Themes

Subthemes

Subtheme definition

Lack of information

The questions and concerns the women expressed during FGsa

Knowledge

that showed a lack of general knowledge of HPVb and CCc
prevention
Partial or incorrect information about HPV transmission The questions and statements the women expressed during FGs
that showed incomplete or incorrect information about HPV
transmission
Information needs: nature of HPV

The questions and concerns the women expressed during FGs
regarding the nature of HPV (“What kind of disease is it?”)

Information needs: symptomatology

The questions and concerns the women expressed during FGs
regarding possible HPV symptoms

Information needs: prognosis

The questions and concerns the women expressed during FGs
regarding the forecasting of the probable course of HPV and
the chances of recovery

Information needs: who is at risk for HPV?

The questions and concerns the women expressed during FGs
regarding who is at risk for HPV (what kind of person or
age/gender/sexual behavior profile)

Information needs: follow-up medical procedures

The questions and concerns the women expressed during FGs
regarding the follow-up medical procedures required after an
HPV-positive result

Only affects young people

Narratives showing women’s perceptions on HPV as a disease
that only affects young people

Is only transmitted via heterosexual intercourse

Narratives showing women’s perceptions on HPV as a disease
that is only transmitted in heterosexual intercourse

HPV and cancer as dormant diseases

Narratives showing women’s perceptions on the asymptomatic
nature of HPV linked with the idea of cancer as a dormant disease

An HPV-positive result causes conflicts with partner
over infidelity.

Emotional reactions related to the HPV-positive results (such
as anger) that may cause conflict with partners due to suspicions
of infidelity

HPV beliefs

Attitudes

An HPV-positive result causes fear of consequences in Narratives around fear of having consequences in sexual intersexual intercourse.
course due to HPV-positive results (such as feel pain or discomfort)
An HPV-positive result causes concerns on infertility.

Narratives around concerns that HPV causes infertility

An HPV-positive result causes distress.

Narratives around concerns due to distress caused by an HPVpositive result

App acceptability

Trust

Reactions to the app in terms of acceptability and the criteria
to be considered trustworthy

Welcome screen

App preferences identity: age/gender

Preferences around the app’s character identity in terms of age
and gender

Onboarding screen

Reactions: confusion

Women’s comments, concerns, and questions that showed the
confusion produced by the Onboarding screen

Contents Menu screen

Reactions: positively evaluated content

Reaction expressed in terms of approving the displayed content

Information screen

Reactions: positively evaluated content

Reaction expressed in terms of approving the displayed content

Myths and Facts screen (Emotional Support module)
Accepts the Myths and Facts screen

Reaction expressed in terms of approving the displayed content

Rejects the Myths and Facts screen

Reaction expressed in terms of rejecting the displayed content
(includes other reactions such as confusion or misunderstanding
of the displayed content)
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Subtheme definition

Things to Make You Feel Better screen (Emotional Support module)
Preferred activity: listening to other women

The main activities the women preferred from a list of displayed
options

Preferred activity: sharing with other women

The main activities the women preferred from a list of displayed
options

Dismissed activities

The activities dismissed as app features

Step by Step - Helpful Information screen (Practical Support module)
Reminder to make an appointment

App features proposed/accepted as practical support

Results availability reminder

App features proposed/accepted as practical support

Reminder of having an appointment

App features proposed/accepted as practical support

Directory

App features proposed/accepted as practical support

Communication style

Preferences on the app’s contents communication style (how it
should be)

Contents organization: screen flow

Preferences and suggestions on the app’s screens sequence
(order in which screens must be displayed in the app according
to its content)

Formats preferences: videos

Preferences on the app’s content formats

General app design

Formats preferences: multiple formats for accessibility Preferences on the app’s content formats
Formats preferences: images/photographs
a

Preferences on the app’s content formats

FG: focus group.

b

HPV: human papillomavirus.

c

CC: cervical cancer.

Discussion
Principal Results
Our results showed that women positively valued the app as a
tool to obtain information and counseling about HPV and CC.
Similar findings were reported by studies that analyzed women’s
preference for apps aimed at providing support to women
diagnosed with cancer [43,76-80]. Two studies analyzed the
acceptability of an app oriented toward educating people on
HPV and CC prevention. A research team from Norway
designed an app called FightHPV [81]. The app is a digital
game-based learning tool for mobile devices that aims to
communicate concepts that help people understand HPV-related
diseases, such as CC, and their prevention. Authors reported
positive reactions from potential users toward the educational
game (they enjoyed the game, and the game was challenging).
Additionally, a study carried out in the United States reported
the development of an interactive virtual patient educator for
Hispanic women about CC and HPV. During the design process
and in the pilot study, participants reported high levels of
satisfaction with the interaction with the system [82].
Our app was conceived to provide support to HPV-tested women
after the delivery of the test results. Our study showed that
women would accept and trust its contents as long as a physician
recommended it. Greenhalgh et al [83] analyzed dimensions
that influence the diffusion and adoption of health innovative
interventions. They conducted a systematic review, and many
of their conclusions were used to develop the Consolidated
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Framework Intervention Research (CFIR). Following
Greenhalgh et al’s [83] conclusions, the CFIR states that a key
element to achieving the acceptability and adoption of health
innovations is leader endorsement during its implementation.
According to this finding, experts' opinions have a particular
influence on the beliefs and actions of those who have to adopt
the health innovation. In our case, health professionals can be
perceived as experts who may exert influence through their
authority and status, instilling credibility to the contents provided
by the app (legitimacy).
Evidence has shown that it is important to offer users
personalized contents [84]. Initially, we chose an onboarding
screen to provide customized content according to the clinical
screening, diagnosis, and treatment protocol recommended by
the National Ministry of Health and the National Cancer Institute
[5]. However, our study concluded that women find the
onboarding options based on these recommendations confusing,
as they cannot relate them to the explanation provided by the
health professional. Adherence of health professionals to
national screening-diagnosis-treatment recommendations is
rather low [3], so women are often given instructions on
follow-up that do not align with national guidelines. This is the
case, for example, of the woman who was told to repeat a Pap
smear and colposcopy annually, an option not endorsed by the
national guidelines. In addition, evidence shows that women
lack general knowledge on HPV and CC prevention and have
problems understanding what their health professionals tell
them [39]. Therefore, our study showed the importance of an
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initial screen that provides a menu to access information
regarding HPV, and the purpose of screening tests before
providing customized content.
Following our theoretical framework, the app initial draft
included 3 separate modules: Information, Emotional Support,
and Practical Support. However, the FG participants rejected
this scheme and suggested reorganizing the screens and a new
hierarchical organization of modules. They agreed that more
knowledge helps them face fears and that the emotional support
tools (eg, Things to Make You Feel Better) should complement
the provided information, not be the central content of the app.
This result enhances the importance of user perceptions of the
app content and its organization as a key element in the design
process in order to ensure high final user engagement [78].
Our study showed that women highly value having a medical
appointment reminder feature (Practical Support module).
Similarly, the study Application of Communication and
Information Technologies to Self-Collection (ATICA study,
for its initials in Spanish), conducted in Jujuy, Argentina, found
that HPV-positive women highly accept receiving reminders
through the Short Messaging Service (SMS) to increase their
adherence to a Pap-based triage [85]. This is an important result
for the app design as reminders (eg, through SMS) have been
found to improve medication adherence and other treatment
compliance [48].
Regarding the app style and tone, women asked for an empathic
communication style even when clearly acknowledging that
they were interacting with a device (mobile phone). Similar
findings were found in a previous study that analyzed women’s
preferences regarding SMS content design [86] to receive
information about triage after an HPV-positive result. In that
study, also carried out in Argentina, women requested the SMS
content to emulate the overall friendly style of community health
workers. Other authors found that empathy is positively valued
among women when receiving information about being
HPV-positive and follow-up [39]. Additionally, our results
found that women positively value the application as it can
provide information through multiformat content. They agreed
that subtitled videos, illustrations, or infographics with audio
help them understand the content while ensuring accessibility.
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However, we did not find agreement on preference related to
real pictures or only text content.
Our findings have some implications for the design of mHealth
interventions targeted toward HPV-tested women. Health care
providers may consider using electronic health (eHealth)
technologies, such as smartphone apps, to provide patients with
psychosocial support after HPV-positive result delivery.
Furthermore, policy makers may consider funding and
supporting evidence‐based interventions delivered through
eHealth platforms. This is particularly important in the midst
of the COVID-19 pandemic, as using mHealth strategies has
been signaled as a key intervention that may help women in a
context where we must minimize face-to-face encounters.

Limitations
This study had some limitations. Due to the COVID-19
pandemic, we conducted online FGs, and we reduced the number
of participants for each group. The small sample and the specific
study setting may have limited the generalizability of our
findings. However, it is considered sufficient for qualitative
research, and clear themes emerged from the data. However,
the pandemic created an optimal setting as it hinders physical
interaction, thereby strengthening the argument for an mHealth
approach. In addition, we achieved theoretical saturation to the
main findings, such as content presence and screen organization.
The study results were limited to the women's points of view
and did not include health providers’ opinions regarding the
app; however, we plan to interview physicians from the
Ituzaingó health system as part of the app process design.

Conclusion
This formative research has shown that women accept an app
that provides information and counseling as part of the health
provider-woman encounter. A lack of knowledge or
misinformation about HPV and CC was the core of their
opinions and demands regarding the app design. Our findings
highlight the need to involve end users in the early stages of the
conceptualization and design process of mHealth innovations.
The key elements of the app design must be carefully chosen
in an endeavor to guarantee both comprehension of the contents
and usefulness to the end user.
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