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Abstract

Background: The World Health Organization recommends incorporating patient-reported experience measures and
patient-reported outcome measures to ensure care processes. New technologies, such as mobile apps, could help report and monitor
patients’ adverse effects and doubts during treatment. However, engaging patients in the daily use of mobile apps is a challenge
that must be addressed in accordance with the needs of people.

Objective: We present a qualitative case study documenting the process of identifying the information needs of breast cancer
patients and health care professionals during the treatment process in a Chilean cancer institution. The study aims to identify
patients’ information requirements for integration into a mobile app that accompanies patients throughout their treatment while
also providing features for reporting adverse symptoms.

Methods: We conducted focus groups with breast cancer patients who were undergoing chemotherapy (n=3) or who completed
chemotherapy between 3 months and 1 year (n=1). We also surveyed health care professionals (n=9) who were involved in patient
care and who belonged to the oncology committee of the cancer center where the study took place. Content analysis was applied
to the responses to categorize the information needs and the means to satisfy them. A user interface was designed according to
the findings of the focus groups and was assessed by 3 trained information system and user interaction design experts from 2
countries, using heuristic evaluation guidelines for mobile apps.

Results: Patients’ information needs were classified into 4 areas: an overview of the disease, information on treatment and
day-to-day affairs, assistance on the normality and abnormality of symptoms during treatment, and symptoms relevant to report.
Health care professionals required patients to be provided with information on the administrative and financial process. We noted
that the active involvement of the following 4 main actors is required to satisfy the information needs: patients, caregivers, social
network moderators, and health professionals. Seven usability guidelines were extracted from the heuristic evaluation
recommendations.

Conclusions: A mobile app that seeks to accompany breast cancer patients to report symptoms requires the involvement of
multiple participants to handle the reports and day-to-day information needs. User interfaces must be designed with consideration
of the patient’s social conventions and the emotional load of the disease information.
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Introduction

Background
Cancer is a disease characterized by the accelerated
multiplication of abnormal cells that are able to spread to
different organs (metastasis), which is the main cause of death
worldwide, with almost 10 million deaths in 2020, and breast,
lung, colorectal, prostate, dermal, and gastric cancers are the
most common [1]. The situation in Latin America is worrying
because survival after 5 years of diagnosis is lower than that in
Organization for Economic Co-operation and Development
(OECD) countries [2]. In Chile, as in other countries of the
world, there has been an increase in morbidity and mortality
from acute and chronic noncommunicable diseases (NCDs).
Specifically, at the national level between 2009 and 2019, NCDs
were the main cause of death, with cancer ranked first and
cardiovascular diseases ranked second in 2019, and Chile has
been placed second in South America [3]. In addition, although
the disease can affect people throughout their life cycle, data
from the beginning of the second millennium have shown that
the number of new cases among both sexes increases with
advancing age [4].

In Chile in recent years, certain milestones have been achieved
that are together aimed at improving the detection, care, and
monitoring of people with cancer, among which are the National
Cancer Plan of 2018 [4], the National Cancer Law (Law 21 258)
[5], and the National Cancer Registry (NCR) [6]. In the National
Cancer Plan, 5 strategic areas are proposed, 3 of which are
considered transversal and fundamental, including the
strengthening of registration, information, and surveillance
systems [7]. The Cancer Law mentions mandatory notification
of the disease [5], and the NCR provides health authorities with
a national information system that continuously and
systematically collects, stores, processes, and analyzes data on
all cases and types of cancers that occur in the country, which
includes public and private health patients, and more than 20
establishments, with over 5000 cases of cancer recorded [2].

The NCR is a technological tool that helps monitor cancer trends
over time, guides the planning and evaluation of cancer control
programs, shows cancer patterns in different populations, and
identifies high-risk groups, enabling decisions to be made with
specific needs in mind, and information from the NCR
contributes to prioritizing resource allocation and promoting
research activities in specific areas [3]. However, the World
Health Organization now recommends that to guarantee health
care processes, it is important to incorporate patient-reported
experience measures (PREMs) and patient-reported outcome
measures (PROMs) [8]. This health entity mentions that quality
assurance and improvement are important components of the
development and sustainability of services that must consider
cultural characteristics. Thus, outcome measures reported by
patients and health professionals, and measures of experience
provide valuable data on the person’s centrality and

effectiveness regarding the services provided, presenting
information on a person’s self-perception of their health, which
may include quality of life, functioning, and self-efficacy, or
revealing a person’s perception of their experience of a service
of health or social care, which may include experience in terms
of access, waiting times, and the possibility of participating in
shared decision-making [8]. Therefore, it is necessary to
incorporate information directly from patients into the NCR.

Mobile apps for collecting and managing adverse symptoms
have been designed [9,10], and experimental evidence confirms
their positive effects among breast cancer patients, leading to
significantly less symptom prevalence and symptom burden
[11]. However, engaging patients in the daily use of apps for
reporting health experiences is challenging [12]. One strategy
to introduce a tool for reporting adverse symptoms into the daily
life of breast cancer patients and simultaneously influencing
their quality of life is to leverage positive experiences with
accompanying applications [13,14]. While there is evidence
that functionalities, such as discussion and learning forums, are
highly used by patients, adherence to use depends on various
factors, requiring a tailored design [15].

In this study, we aimed to identify the information needs of
patients and health care professionals in order to integrate them
into a mobile app that accompanies patients throughout their
treatment and, at the same time, offers functions for reporting
adverse symptoms. The following subsections present evidence
on the benefits of reporting adverse symptoms through PREM
and PROM surveys, and existing technological tools to support
this process.

Use of PREMs and PROMs in Cancer
The clinical follow-up of cancer patients is an interdisciplinary
activity that aims to control side effects and detect early possible
relapse, which varies depending on the type of cancer and
characteristics of the person [4]. In Chile, follow-up is part of
the treatment of cancer patients and is carried out through
secondary and tertiary care [16] to monitor possible
complications of the disease (metastasis, thrombosis, dysphagia,
etc) and treatment (myopathies, neuropathies, etc) [17].
However, such information, which focuses on estimating the
incidence and type of cancer, is not collected in the NCR or
used in nationwide statistics. The NCR collects information
from 4 population-based cancer registries in the country [18].
In this regard, the OECD’s recommendations indicate that Chile
should develop more systematic monitoring for cancer control:
(1) extending the registry to more regions; (2) expanding the
information collected from screening and diagnosis, similar to
childhood and cervical cancer where data are linked to public
and private sector providers; and (3) using PREMs and PROMs
to improve the quality of cancer care and overall care [19].

PROM surveys are standardized and validated surveys that
measure the results reported by patients during the perioperative
period to know the perceptions of health status, level of
perceived deterioration, extent of disability, and level of
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health-related quality of life, and can be classified as generic
or specific to a disease [20]. For example, the QLQ-C30
questionnaire is generic for cancer, is available in more than
100 languages, including Spanish [21], and is the most widely
used questionnaire [22]. On the other hand, the QLQ-PAN26
questionnaire [23] is specific for pancreatic cancer. These 2
questionnaires can be used together. The use of PROMs in
clinical practice is associated with (1) reduction of emergency
care; (2) improved doctor-patient communication, quality of
care, quality of life, and experience with providers; and (3)
better survival compared with usual care in patients with
metastases, who are undergoing chemotherapy [24]. Other
studies suggest that routine PROM collection may improve
quality of life and outcomes for pelvic cancer patients [25],
identify undetected symptoms [26], and aid in the clinical
management and intervention of adverse effects [27].

However, the quality of life of people with cancer is influenced
by not only the complications of the disease, but also the
consequences of treatment involving a high cost [28]; therefore,
it is important to include the measurement of financial toxicity
in PROMs, an example being the COST-FACIT survey [29],
which has 12 questions divided by themes (affect, coping,
family, financial, and resources) [30].

In general, the use of standardized surveys allows comparative
studies to be carried out; however, it is also possible to create
surveys that adapt to the local reality. For this, it is
recommended to follow the ISOQOL PROM measurement
standard [31,32]: (1) Conceptual model: description and
framework; (2) Confidence: degree to which the measurement
of the patient-reported outcome (PRO) is error-free; (3)
Validation: degree to which the instrument measures the PRO
concept it intends to measure; (4) Interpretability: ease of
understanding the meaning of the score of a PRO measure; (5)
Minimum important difference: minimum score difference that
patients or guardians perceive as important, beneficial, or
harmful; and (6) Load: time, effort, and other demands on those
who use the instrument or those who administer the instrument
(investigator or administrative).

The collection of PROMs through digital means is known as
ePROM. Authors have pointed out [33] that these have greater
acceptance and preference by patients, lower costs, similar or
faster completion times, and better data quality and response
rates, and that patient management of symptoms is more
appropriate. The disadvantages identified are related to privacy,
large initial financial investment, and the digital divide in the
case of some people.

With regard to PREM surveys, which are surveys of patients
to collect information regarding lived experiences during care,
the analysis of the impact of the care process [20], such as
waiting times and doctor-patient communication, can be
classified as (1) relational: regarding the relationship with those
who provide care (an example of a questionnaire is CARE) [34]
and (2) functional: with respect to practical situations such as
availability of care [20].

The National Cancer Program of the United Kingdom’s National
Health Service developed a PREM survey to monitor progress
in cancer care, drive quality improvements, support cancer care

commissioners and providers, and inform the work of the
various charities and stakeholders supporting cancer patients
[35]. In Chile, the PROM QLQ-ELD 14 (Spanish version),
which measures the quality of life of older adults with cancer,
has been validated, and it was concluded that the instrument in
the applied population presented psychometric properties
suitable for survivors of breast, colorectal, gastric, hematologic,
lung, gynecological, head and neck, prostate, skin, and other
cancers and found that gynecologic cancer survivors have the
worst mobility [36]. Other investigators [37] used the QLQ-C30
and QLQ-STO22 questionnaires for stomach cancer and
concluded that a significant proportion of patients showed an
improvement in global health and perception of pain, despite
the worsening of some symptoms that could be related to
therapy, indicating that research is required on a large scale to
confirm the observation.

The advantages of data collection using PROMs and PREMs
justify the need for their continuous collection to increase the
impact of an NCR. However, challenges need to be addressed
regarding the need to collect indicators at a time when patients
are comfortable (ideally at home [20]), and to design
user-centered tools that enable user engagement to overcome
digital divides [33].

Technological Tools for the Collection of PROMs and
PREMs
In the market, there are PROM and PREM collection tools that
can be divided into generic and specific applications.

Form Builder applications are applications that allow the
creation and distribution of generic surveys that, due to their
functionality, can be used for PROMs and PREMs, namely
Teamscope [38], Survey CTO [39], Beaver [40], KoBo Toolbox
[41], REDCap [42], and ODK [43].

ePROM and ePREM applications are tools that have
standardized surveys. Pro-CTCAE Patient Symptom Reporter
has a web application for the registration of adverse events
according to the CTCAE (Common Terminology Criteria for
Adverse Events) [44]. Buddy Care Platform allows automatic
sending of surveys and reminders, and incorporates instructions
and educational material for patients [45]; however, it is only
available for Germany, Finland, and the United States. Patient
IQ [46] captures PROMs, identifies predictors of clinical
outcomes, and improves the patient experience; however, it is
available only in the United States. My Clinical Outcomes is a
web application that allows regular collection of information
on diagnosis, treatment, and any clinical condition [47]. Philips
Quest Link integrates with external medical records and uses
validated questionnaires to collect, process, and align PROMs
and clinical information [48]. Heartbeat is a German web
application that allows the collection and analysis of PROMs,
and it can be integrated with external clinical records through
the FHIR (Fast Healthcare Interoperability Resources) clinical
message exchange standard [49]. Zedoc PROM, which is a
platform for the integral management of PROMs, has integration
with external systems through FHIR and has the support of
Logical Observation Identifiers Names and Codes (LOINC)
and Systematized Nomenclature of Medicine-Clinical Terms
(SNOMED CT), and it is available for New Zealand, Singapore,
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and Australia [50]. Force Therapeutics has integration with the
American Joint Replacement Registry and other records,
reserving the right to use the information registered on the
platform [51].

Form Builder applications are useful for the development of
surveys; however, they are designed for projects in which it is
not necessary to have an integration. On the other hand, specific
applications provide more functionalities than necessary, have
associated payment for their use, and are not available in Chile,
and currently, some reserve the right to use the data collected.

It can be said that from the technical point of view, there are
advances that allow the development of technological tools for
the collection of PROMs and PREMs, but from a
patient-centered approach, it is essential that this development
contemplates the needs of primary users, that is, patients and
cancer professionals.

Research Goal
This work aims to present the results of a qualitative case study
aimed at identifying the needs of cancer patients during the
breast cancer treatment process in order to design a mobile app
that allows the reporting of adverse symptoms and impacts, and
that improves the quality of life. In particular, the research
questions addressed in this study are as follows:

1. What information does a patient need during the breast
cancer treatment process?

2. What information does a health care professional need from
a patient during the breast cancer treatment process?

3. What are the user roles that must interact with the
application, so information needs are met?

To address these questions, we involved patients and health
care professionals in a co-design process.

Methods

Ethics Approval
The research protocol was reviewed and approved by the
Scientific Ethics Committee CEC Med-UC (3/2019).

Design and Sample
A qualitative case study was conducted to address the research
questions. Participants were informed about the study and
voluntarily signed the consent document. The study was carried
out between June and July 2019. Data were collected though
focus groups and a survey. The methodology of focus groups
was used to survey the needs of 2 types of users: breast cancer
patients and health professionals. We report the qualitative study
according to the guidelines in [52].

The focus groups were conducted by the first author (CT), who
was the principal investigator of the research project and has
more than 15 years of experience in eHealth research. There
was no relationship with the participants prior to the study.

Participants had knowledge about the goals of the research and
acknowledged the researcher and the research team as
participants of the NCR project. The methodological orientation
of the research was content analysis, as we aimed to identify
common information need themes across the participants.

The participants of the focus groups (both with patients and
health care professionals) were selected by convenience and
were the patients or professionals of the Chilean Health
Institution. In all focus groups, the participants were approached
face-to-face. Two focus groups were conducted with cancer
patients (n=4). One participant dropped out without giving
further reasons. All participants were women aged 34 to 53
years. The group of health professionals included those who
participated in the care of patients and belonged to the cancer
committee of the cancer center where the study was conducted
(n=9). No health care professionals dropped out from the focus
groups, and only 4 surveys were collected after the activity.

Data were collected in the clinic, and only the participants and
researchers were present during the activity. The cancer patients
were divided into the following 2 groups: stage I, II, or III
patients who were undergoing chemotherapy (n=3) and stage
I, II, or III patients who had finished chemotherapy between 3
months and 1 year (n=1).

For the patient focus groups, the following 4 guiding questions
were used: (1) What information about your disease would you
like to have? (2) What information regarding your treatment
would you like to have? (3) In what instances would you like
to have feedback from a health professional during your
treatment? (4) What symptoms have you reported to your doctor
that have been caused by an adverse effect? Field notes were
taken by the third author (RN). The first focus group with
patients lasted 55 minutes, and the second one lasted 33 minutes.
In the 2 cases, data saturation marked the end of the interviews.

For the health care professional focus group, the guiding
question was as follows: What are the information needs of
cancer patients during treatment? At the end of the group
session, a written survey form was delivered, which was to be
sent later to the research team and which inquired about the
information that professionals required from patients and how
important and feasible it was to provide the information
requested by patients through a digital tool.

Two researchers analyzed the collected data. The data were
analyzed following the content analysis method with an
inductive approach [53]. One of the researchers coded the
transcripts of the focus groups to obtain the subcategories. The
abstraction process, that is, the grouping of the categories around
less numerous and higher-level categories, was carried out
jointly by the 2 researchers. The main categories emerged from
grouping the generic categories into functional groups, which
were then considered in the design process as modules of the
system. In Figure 1, we provide an example of the content
analysis process.
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Figure 1. Example of the analysis process.

The results are presented as answers for each of the research
questions. Results

Cancer Patients
This group corresponds to patients with stage I, II, or III breast
cancer who are being treated with chemotherapy or who have
completed it. The information obtained from the guiding
questions is summarized in Table 1.
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Table 1. Summary of the information required by cancer patients.

Aspects pointed out by patientsScope of information requiredQuestion

Disease overviewWhat information about your
illness would you like to ob-
tain?

• What is disease?
• Symptoms
• Tests
• Treatments
• Procedures
• Aftermath

Treatment informationWhat information regarding
your processing would you like
to obtain?

• What is going to happen next?
• What is marking the tumor?
• How is the effect of the treatment determined?
• What can be done and what cannot?
• How much exercise can be done?
• Can other diseases affect cancer?
• How do I know if what I prepare to eat corresponds to a light regime?
• Are the sensations and consequences I have normal?
• Positive and negative effects of complementary therapies
• Activities focused on people who have overcome the disease or are in the same

process
• Other domestic aspects that impact quality of life (Where to buy turbans? How

to cut your hair? How to put on a bra?)

Parameters of normality and
abnormality in response to
treatment

In which instances would you
like to have feedback from a
health professional during
treatment?

• Help to identify what is expected and unexpected in the face of chemotherapy
• What are the symptoms for which the professional should be notified?
• What medicines to use in case of dizziness or discomfort?

Symptoms to reportWhat symptoms have you re-
ported to your doctor that have
been caused by an adverse ef-
fect?

• What is the difference between adverse effects and those of the treatment?
• Symptoms that affect quality of life
• Vomiting
• Allergies

Health Professionals
The group corresponds to health professionals who care for
cancer patients participating in the study. One aspect that stood
out in the focus groups with professionals was that they
considered it necessary to provide patients with guidance on
the administrative and financial process in which they are
immersed. They also mentioned the need to have the clinical
information of other professionals that patients consulted in the
process of research, diagnosis, and treatment of the disease. In
addition, all professionals who responded to the survey pointed
out that it was important to provide patients with generic
information on symptoms and intensity that should be reported
by the patients with different levels of urgency and provide
information on daily activities for well-being (diet and physical
exercise). Most professionals pointed out that it was important
to respond to private clinical questions (chat or private message)
and public questions (forum or social network) of patients
through a digital means of communication and deliver
nonclinical data for the well-being of cancer patients (activities,
information on turbans and bras, etc). On a scale of 1 to 5 (where
1 indicates little disagreement and 5 indicates strong agreement),
the importance of providing information on complementary
therapies to clinical treatments was scored 5 by a professional,
and the other 3 professionals scored it 3. In the responses, the
majority of respondents indicated (scores 4 and 5) that actions
qualified as important were feasible, except for the item of
answering private clinical questions, where all professionals
scored it 2 or 3. On the other hand, among 12 symptoms
presented to determine the adverse effect of a treatment, all

professionals agreed on one, pain, as an important symptom to
report. Likewise, all professionals who responded to the survey
agreed that for adverse effects, it is necessary to know the
temporality, severity, and intensity.

Proposal for the Design of the App
From the collection of information with patients and cancer
professionals, 4 areas of information needs were detected: (1)
knowledge regarding the disease in general, (2) feedback for
the reporting of symptoms, (3) support in administrative
processes and (4) complementary information. The solution
proposal consists of a mobile app called +Contigo (Spanish
word meaning +With you), whose functionality will be described
considering the 4 modules that compose it, according to the
actors involved. Based on this, the prototype design for the main
user interfaces and the design of the system architecture,
including its components and deployment, will be shown.

Modules
The solution in +Contigo proposes 4 modules with different
modalities of use: (1) Clinical information, (2) Report and
assistance, (3) Administrative guide, and (4) Community, which
are oriented to different actors or types of users. It is considered
that a large part of the actions will be carried out during the
process of implementation of the solution (pilot period and
white gear). Figure 2 shows the diagram of the +Contigo app.

Actors can access the 4 functional modules of +Contigo. Both
users are required to register in the system, and caregivers are
required to register the patients under their care. Although the
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system will know the user’s identity, it will be protected for any
interaction with other actors in the registry, unless the user
explicitly authorizes its use.

The mobile actor will be involved only with the module and
complementary information unit and will be able to contribute

information to the discussions of the patients’ and caregivers’
community, as well as edit or delete published information that
may be considered harmful to users from a clinical or quality
of life point of view.

Figure 2. +Contigo app diagram.

The professional actor of the avalanche will be directly related
to the reporting and assistance module and will receive
notifications from patients, which will be classified by priority
and severity, being able to deliver online responses (audios,
texts, images, videos, or reference links) or other types of actions
outside the system (telephone contact, schedule regular control,
or schedule urgent control attention).

The administrator has a central role in the +Contigo management
process consisting of configuring the system and providing
multimedia content, with the ability to define the different levels
in the clinical information module; configuring the different
types of symptoms, the degrees of severity with their description,
and the alert priority in the module of support and the system;
and uploading multimedia content, adding questions, providing
answers, adding checklist items in the module of administrative

support, and generating discussion topics in the module of the
community.

On downloading the app on a mobile device, users will be able
to recognize +Contigo (Figure 3), with the logo on the screen
of the mobile device.

When entering the app, the user will see the login screen (Figure
4) to start a secure session, which is protected by a password
and a chosen username.

Figures 5-8 present the domain model of each module. This
conceptual modeling represents the vocabulary of the system,
as well as the relationships allowed between these concepts,
with dependence (black rhombus) or without dependence (white
rhombus) and with many relationships (1.*) or with possible
relationships (0.*). Added text boxes with appended notes
(dotted lines) that complement the information are delivered to
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clarify how the model will respond to certain functional
requirements.

The clinical care process assistant module (Figure 5) provides
information to the patient regarding the level of care in which
the patient is, using questions and answers that allow the patient
to internalize the disease, the phases of the process, the
treatments, and, in particular, chemotherapy.

The report and assistance module (Figure 6) allows the user to
consult detailed information on chemotherapy symptoms,
indicating levels within expected ranges and those that are out
of normality, and allowing symptoms to be reported based on
a scale of type and severity. This module enables health care
professionals to interact with patients via text, audio, or video
messages, or initiate a phone call to the patient’s mobile.

The administrative guide module (Figure 7) is an informative
module with a focus of questions and answers, together with a
checklist to guide the patient regarding the eventual and possible
main procedures to be carried out in the process of the disease,
which is associated with the different stages and substages of
the care process.

The community module (Figure 8) provides practical and
everyday information for nonclinical aspects. This module is
aimed at supporting the quality of life (eg, where to find
clothing, support groups, and information and dissemination
activities); posing as a social network, where users can use a
fictitious or real name, with the objective that the community
shares the information it considers necessary and relevant; and
providing links to external resources, comments, photographs,
and audio or video messages.

Figure 3. Main page of +Contigo.
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Figure 4. +Contigo login screen.

Figure 5. Clinical information module. The image shows with dependence (black rhombus) or without dependence (white rhombus) and with many
relationships (1.*) or with possible relationships (0.*).
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Figure 6. Report and assistance module. The image shows with dependence (black rhombus) or without dependence (white rhombus) and with many
relationships (1.*) or with possible relationships (0.*).
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Figure 7. Administrative guide module. The image shows with dependence (black rhombus) or without dependence (white rhombus) and with many
relationships (1.*) or with possible relationships (0.*).
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Figure 8. Community module. The image shows with dependence (black rhombus) or without dependence (white rhombus) and with many relationships
(1.*) or with possible relationships (0.*).

Interface
A prototype design for the main user interface and the design
of the +Contigo architecture are presented, including its
components and deployment to finally propose the data model.

With the main version of the first level of the clinical
information module (Figure 9), the user can access information
on the whole process, patient diagnosis, multidisciplinary case
analysis, cancer staging, treatment, and case tracking. From the
bottom menu, the user can quickly access information and other
modules such as port, administrative guide, and community.

The sublevel of the clinical information module (Figure 10)
displays multimedia information (text, audio, and video) of the
stage of the clinical care process selected in the main view (in
this case, Treatment), where the active section of the interface
in which the user is located is identified through a color change.

The report and assistance module (Figure 11) is accessible
directly from “Report” in the bottom menu. Here, the patient

can choose what aspects they want to report (health outcomes,
care experience, symptoms, or financial burden).

The report of symptoms related to the disease or treatment
(Figure 12) is made by indicating severity through a scale
represented in a set of 5 selectable faces (radio button) that can
be accompanied by complementary information through a voice
message by pressing the microphone icon, which activates this
function on the phone.

Answers to frequently asked questions in the administrative
guide module (Figure 13) are available directly from “Assistant”
in the menu below. Here, administrative information is provided
using the approach questions, response, and checklist to guide
the patient regarding the main procedures to be carried out.
When a question is selected from the list, the answer is
displayed, and when it is selected again, it collapses, hiding the
answer.

The recording of voice notes of the patient in the administrative
guide module (Figure 14) is accessible directly from “Assistant”
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in the lower menu, showing the answer to a selected question
in this case, which corresponds to a list of steps, among which
the patient can identify those that were fulfilled or not. In
addition, an audio can be incorporated into each response by
pressing the microphone icon.

Figure 15 exemplifies some possible topics of conversation in
the community module, which is accessible directly from the
bottom menu. The interface groups several categories, and each

has different conversation topics that can vary, renew, and
expire, depending on the interests of the participants. The
functionality of this section is like a conversation chat, but a
moderator (health professional) has been put in charge of
reviewing the material before its publication to ensure that the
suggestions and recommendations to be discussed in the
community do not affect the quality of life of the participating
patients.

Figure 9. Main view of the clinical care process (first level). The selected section is identified by a color change.
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Figure 10. Clinical care process assistant module (sublevel).

Figure 11. Report and support module parameters.
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Figure 12. Symptom report and assistance module.

Figure 13. Administrative guide module (assistant questions).
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Figure 14. Administrative guide module (record of patient voice notes).

Figure 15. Possible topics of conversation in the community module.
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Architecture
A 3-layer architecture is proposed for the development of the
app, considering microservices, that is, monolithic apps (with
their self-contained server), and with the scope limited to a
subset of the data model (consistent with the concepts of the
domain model). To ensure portability, the development of a
progressive web application compatible with different mobile

operating systems (Android and iOS) is proposed, with
development in Angular 8. It is proposed to use the same server
and database management system that the organization already
has to implement the data tier. The main architectural definitions
are specified in Table 2.

Table 3 shows the quality attributes that the app must have.

Table 2. Definitions of high-level architecture.

SolutionConcern

Stand-alone web applicationType of application

Ionic 4, Angular 8, Postresql (or available), Java 7Relevant technologies

ContainerizationDeployment strategy

N/AaCross-cutting concerns (optional)

Microservices, Model-View-Controller design patternStyles and patterns of architecture

ConstructionReuse, purchase, or construction

aN/A: not applicable.

Table 3. Quality attributes of the app.

JustificationElementQuality attribute and decision

Compatibility

Development of self-contained monolithic apps on the Java framework (spring
boot) for server independence.

Spring bootMonolithic Java app

Interoperability standards are not implemented due to not sharing clinical infor-
mation.

REST API consumption of patient
identification and contact informa-
tion

REST APIa

Reliability

The Circuit Breaker pattern is used to detect faults and encapsulates the logic
of preventing a failure from constantly repeating during maintenance, including
a temporary system failure or unexpected system difficulties.

Using Circuit Breaker design patternCircuit Breaker design
pattern

Safety

The security component of the development framework will be used to provide
security to the back end.

Spring boot securitySpring boot

The security component of the development framework will be used to provide
security to the front end.

Angular securityAngular 8

Maintainability

Minimum data models will be defined for each module, with separate back end
apps for each.

Microservices architectureMicroservices

Portability

The use of Ionic 4 allows the user to port the app to different mobile operating
systems. Angular 8 supports multiple browsers (Chrome, Firefox, Edge, and
Opera).

Angular utilization 8Ionic 4 - Angular 8

Performance efficiency

Make adjustments to the database and queries, and apply the necessary indexes.Make query adjustments and use of
indices

Query tuning

Usability

The use of these technologies allows users to achieve their goals effectively,
efficiently, and with satisfaction in a specific context of use.

Use of Angular 8 and Angular Ma-
terial

Angular 8 and Angular
Material

aAPI: application programming interface.
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Discussion

Requirements for Reporting Health Experiences
While various applications for reporting health experiences and
outcomes are available, some are general [38-43], which can
be adapted for PREM and PROM purposes, but do not allow
integration, and others are specific [44-51], but provide more
functionality than necessary, have associated payment, and are
not available in many countries, with some reserving the right
to use the collected data. In this sense, our study managed to
identify 4 categories of requirements, generating a mobile app
design based on the responses of primary users (patients and
cancer professionals). Although the sample corresponded to
patients with breast cancer, it is estimated that +Contigo would
be useful for patients with other types of cancers.

It is currently recognized that cancer is not only a public health
problem, but also a sociohealth, social, and economic problem,
which affects the patient, family, and community [4]. Therefore,
it is necessary to know the demands and needs of patients and
carry out all actions that tend to reduce waiting and ignorance
of this disease, given that many patients have a delayed
diagnosis (23.57%), being largely the cause of health system
inefficiencies (79.03%) [54]. New technologies can be a means
to bridge inequity gaps [55] and a means to access the
information that patients and clinicians need, and safeguard the
methods, standards, processes, and tools that have been reported
in the literature to assess the quality of health information
systems [56,57].

Threats to Validity
According to Wohlin et al [58], we analyzed the threats to the
study’s internal, construct, and external validity. Internal validity
refers to the existence of other elements affecting the observed
results. As in any case study, the specific context (in this case,
the cancer center) might affect the results. Nevertheless, our
approach is not explanatory but exploratory, so the results are
meant to be interpreted in the context of the case study provided
in the Introduction. Construct validity deals with the degree to
which the measurements reflect what the researchers have in
mind and help answer the research questions. We addressed
this threat by designing the questions for patients and health

professionals beforehand and explaining them to the subjects
during the focus groups. The survey questions were designed
to answer research questions 1 and 2, while the third research
question came up from the requirements analysis. External
validity addresses to what extent it is possible to generalize the
findings. The sample size and the scope of the study certainly
limit the generalizability of the results. However, as in other
case studies, we intend to provide enough detail for the audience
to extend the results to cases with common characteristics and
for which the findings are relevant [59]. Finally, the conclusion
validity in case studies mainly deals with the reliability of the
measures. We addressed this threat by providing details of the
content analysis and the categorization of the findings; however,
different researchers might come up with different categories
by following the same analysis procedure.

Usability Evaluation
We evaluated the app’s design through a heuristic evaluation
[60], where trained evaluators identified potential usability
problems by reviewing the app or prototypes through the
application of a set of design best practices called heuristics.
Three information system and user interaction design experts
from Chile and Spain performed the assessment. The evaluators
reviewed the front end of the patient and caregiver mobile app
and mockups of the apps for the health professional and social
network moderator. The evaluators received a high-level
description of the app features (described in the Modules section
of this paper) and the app prototypes. The evaluators were asked
to base their review on the heuristics for mobile apps by Bertini
et al [61]. The reported problems indicated the function and role
of the user, the heuristics involved, and their severity, which
was classified as low, medium, and high. Evaluators were asked
to provide recommendations for the improvement of each. 

A total of 62 usability problems were identified by the experts,
and 18 of them had high severity. Among the most severe issues,
the more compromised heuristics were “Ease of input, screen
readability, and glanceability” (7 issues), “Esthetic, privacy,
and social conventions” (6 issues), and “Consistency and
mapping” (5 issues). The features with more severe issues were
patients’ symptoms and experience with reporting. Table 4
presents the features with high severity problems.

Table 4. Features with high severity issues.

Issues (high severity)FeatureUser

2HomePatient

2Disease informationPatient

4Report symptomsPatient

2Report mental healthPatient

1Report quality of lifePatient

3Report experiencePatient

1HomeHealth professional

1ReportsHealth professional

1AlertHealth professional
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Some of the most severe issues were related to the patient home
screen and the disease information features, which was
named “My Journey” in the app. The “journey” feature name
and metaphor were directly elicited from the focus groups since
patients wanted to avoid seeing cancer or disease in a daily use
app. Reviewer 1 from Spain mentioned that the “My
Journey” feature was not intuitive for finding information about
the disease and treatment. We think this is due to idiosyncratic
differences between Chile and Spain, and is consistent with the
heuristic “Esthetic, privacy, and social conventions” in [61],
which enforces taking into account the social and emotional
aspects of the system. Regarding the results and experience
reporting features, both Reviewer 2 and Reviewer 3 reported
issues related to the heuristic “Ease of input, screen readability,
and glanceability.” Given the length of the questionnaires, the
reviewers recommended separating them into subsections, which

would provide visibility on the questionnaires’ completion
status, and autosaving the responses to avoid information loss.
Regarding providing assistance for patient queries on the
normality of their symptoms, Reviewer 1 and Reviewer 3
reported that the system should clearly separate the interaction
with an automatic assistant or a health professional.

After the evaluation process, the researchers analyzed the
problems graded with high severity. The evaluators’
recommendations for these problems were studied and grouped
by the compromised heuristics and the associated features. From
the information requirements identified in the case study and
the heuristic evaluation, we present a set of guidelines for
designing a mobile app for self-reporting results and experiences
among breast cancer patients (Table 5). The guidelines consider
the information requirements that must address the app and the
usability considerations.

Table 5. Proposed guidelines for designing a mobile app for self-reporting results and experiences among breast cancer patients.

Usability guidelineInformation requirement guideline

1. Name the features that provide information about the disease matching patients’ social conventions.Disease overview information

2. Consider the actual treatment and status of the patient to avoid cognitively and emotionally overwhelming
the patient.

3. Organize the information matching the timeline and flow of actions for the patient.

Treatment information

4. Provide interaction mechanisms for patients and community moderators to avoid disinformation and inap-
propriate social behavior.

Treatment information (day-to-day
affairs – community)

5. Patients should know whether their queries will be addressed by an automatic assistant (chatbot or other)
or a health professional.

Parameters of normality and abnormal-
ity in response to treatment

6. Apply the best usability practices for questionnaires: Break up questionnaires into multiple steps, provide
completion status feedback, and autosave.

7. Provide prioritized notifications with contact information for health professionals to reach patients reporting
abnormal symptoms.

Symptom report

Conclusions
This study has allowed the characterization of the needs of the
primary actors involved (patients and cancer health care
professionals). The findings show that the main information
needs are related to generic information on symptoms and
intensity, which should be reported according to different levels
of urgency; guidance on the administrative process; nonclinical
data that contribute to the well-being and daily comfort of
patients (activities, data on turbans and bras, etc); and daily
activities for well-being (diet and physical exercise). The
satisfaction of the needs must be supported by different mobile
app features, including multimedia information on the disease
and treatments, interactive forms and query mechanisms to
report symptoms, experiences and requirements of assistance,
and a social network for enabling community support for

day-to-day affairs. The information needs require the
collaboration of the community of patients, caregivers, health
care professionals, and social network moderators. The heuristic
evaluation of the user interface reveals that the app must
consider delivering disease and treatment information taking
into account the emotional effect on patients as well as their
social conventions, and address the length of some
questionnaires (particularly symptoms and experiences) with
usability best practices.

Future research will focus on empirically assessing the effects
of the study on patients’ symptoms and experience reporting.
We aim to evaluate how using the app’s features correlates with
patients’ reporting behaviors. Results from the heuristic
evaluation suggest that more research is needed to underpin the
cultural nuances of providing information about the disease
considering patients’ social conventions.

Acknowledgments
This work was funded by the ANID FONDAP (152220002), and the Center for the Prevention and Control of Cancer (CECAN).

Conflicts of Interest
None declared.

References

J Med Internet Res 2023 | vol. 25 | e45968 | p. 19https://www.jmir.org/2023/1/e45968
(page number not for citation purposes)

Taramasco et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Cancer: Facts and figures. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/cancer
[accessed 2022-09-07]

2. Registro Nacional de Cáncer: en qué consiste la nueva plataforma para registrar a pacientes con la enfermedad a nivel
nacional (National Cancer Registry: what is the new platform to register patients with the disease nationwide). El Mostrador.
URL: https://www.elmostrador.cl/agenda-pais/2020/11/18/registro-nacional-de-cancer-en-que-consiste-la-nueva-
plataforma-para-registrar-a-pacientes-con-la-enfermedad-a-nivel-nacional/ [accessed 2022-09-07]

3. Martínez-Sanguinetti MA, Leiva-Ordoñez AM, Petermann-Rocha F, Celis-Morales C. ¿Cómo ha cambiado el perfil
epidemiológico en Chile en los últimos 10 años? Rev. Méd. Chile 2021 Jan;149(1):149-152 [doi:
10.4067/s0034-98872021000100149]

4. Plan Nacional de Cáncer 2018-2028 (National Cancer Plan 2018-2028). Ministerio de Salud. URL: https://www.minsal.cl/
wp-content/uploads/2019/01/2019.01.23_PLAN-NACIONAL-DE-CANCER_web.pdf [accessed 2022-03-03]

5. National Cancer Act. Library of the National Congress. Law 21.258. Biblioteca del Congreso Nacional de Chile. URL:
https://www.bcn.cl/leychile/navegar?idNorma=1149004 [accessed 2022-03-03]

6. Projects. National Cancer Registry. Carla Taramasco. URL: https://carlataramasco.cl/ [accessed 2022-06-20]
7. Villalobos Dintrans P, Hasen F, Izquierdo C, Santander S. [New challenges for health planning: Chile's National Cancer

PlanNovos desafios para o planejamento no setor da saúde: o Plano Nacional do Câncer no Chile]. Rev Panam Salud Publica
2020;44:e6 [FREE Full text] [doi: 10.26633/RPSP.2020.6] [Medline: 31942168]

8. Marco de aplicación: Orientación para los sistemas y servicios (Application framework: guidance for systems and services).
World Health Organization. URL: https://iris.who.int/bitstream/handle/10665/337374/%209789240014718-spa.
pdf?isAllowed=y&sequence=1 [accessed 2022-09-07]

9. Howell D, Molloy S, Wilkinson K, Green E, Orchard K, Wang K, et al. Patient-reported outcomes in routine cancer clinical
practice: a scoping review of use, impact on health outcomes, and implementation factors. Ann Oncol 2015
Sep;26(9):1846-1858 [FREE Full text] [doi: 10.1093/annonc/mdv181] [Medline: 25888610]

10. Schougaard L, Larsen L, Jessen A, Sidenius P, Dorflinger L, de Thurah A, et al. AmbuFlex: tele-patient-reported outcomes
(telePRO) as the basis for follow-up in chronic and malignant diseases. Qual Life Res 2016 Mar;25(3):525-534 [FREE
Full text] [doi: 10.1007/s11136-015-1207-0] [Medline: 26790427]

11. Fjell M, Langius-Eklöf A, Nilsson M, Wengström Y, Sundberg K. Reduced symptom burden with the support of an
interactive app during neoadjuvant chemotherapy for breast cancer - A randomized controlled trial. Breast 2020 Jun;51:85-93
[FREE Full text] [doi: 10.1016/j.breast.2020.03.004] [Medline: 32247251]

12. Lavallee D, Chenok K, Love R, Petersen C, Holve E, Segal C, et al. Incorporating Patient-Reported Outcomes Into Health
Care To Engage Patients And Enhance Care. Health Aff (Millwood) 2016 Apr;35(4):575-582 [FREE Full text] [doi:
10.1377/hlthaff.2015.1362] [Medline: 27044954]

13. Jongerius C, Russo S, Mazzocco K, Pravettoni G. Research-Tested Mobile Apps for Breast Cancer Care: Systematic Review.
JMIR Mhealth Uhealth 2019 Feb 11;7(2):e10930 [FREE Full text] [doi: 10.2196/10930] [Medline: 30741644]

14. Akingbade O, Nguyen K, Chow K. Effect of mHealth interventions on psychological issues experienced by women
undergoing chemotherapy for breast cancer: A systematic review and meta-analysis. J Clin Nurs 2023
Jul;32(13-14):3058-3073 [FREE Full text] [doi: 10.1111/jocn.16533] [Medline: 36168199]

15. Zhu H, Chen X, Yang J, Wu Q, Zhu J, Chan SW. Mobile Breast Cancer e-Support Program for Chinese Women With
Breast Cancer Undergoing Chemotherapy (Part 3): Secondary Data Analysis. JMIR Mhealth Uhealth 2020 Sep 16;8(9):e18896
[FREE Full text] [doi: 10.2196/18896] [Medline: 32936087]

16. Criterios Técnicos para Programación Modelo de Atención Oncológica (Technical Criteria for Programming Oncological
Care Model). Ministerio de Salud. URL: https://www.minsal.cl/wp-content/uploads/2020/09/ANEXO-21.pdf [accessed
2022-10-22]

17. ORIENTACIÓN TÉCNICA PARA EL MANEJO INTEGRAL DE LA PERSONA CON CÁNCER Y SU FAMILIA.
Ministerio de Salud. URL: https://redcronicas.minsal.cl/wp-content/uploads/2018/09/2018.09.10_OT-MANEJO-
PERSONA-CON-CANCER-Y-SU-FAMILIA.pdf [accessed 2023-01-10]

18. SEGUNDO INFORME NACIONAL DE VIGILANCIA DE CÁNCER EN CHILE: Estimación de Incidencia (Second
national report on cancer surveillance in Chile: Incidence estimation). Ministerio de Salud. URL: http://epi.minsal.cl/
wp-content/uploads/2020/08/VF_Informe_RPC_Estimacion_Incidencia.pdf [accessed 2022-07-01]

19. Estudios de la OCDE sobre Salud Pública, Chile. HACIA UN FUTURO MÁS SANO: EVALUACIÓN Y
RECOMENDACIONES (OECD Studies on Public Health, Chile. Towards a healthier future: Evaluation and
recommendations). OECD. URL: https://www.oecd.org/health/health-systems/Revisi%C3%B3n-OCDE-de-Salud-
P%C3%BAblica-Chile-Evaluaci%C3%B3n-y-recomendaciones.pdf [accessed 2022-07-01]

20. Kingsley C, Patel S. Patient-reported outcome measures and patient-reported experience measures. BJA Education 2017
Apr;17(4):137-144 [FREE Full text] [doi: 10.1093/bjaed/mkw060]

21. EORTC QLQ-C30. European Organization for Research and Treatment of Cancer. URL: https://www.eortc.org/app/uploads/
sites/2/2018/08/Specimen-QLQ-C30-English.pdf [accessed 2022-09-01]

J Med Internet Res 2023 | vol. 25 | e45968 | p. 20https://www.jmir.org/2023/1/e45968
(page number not for citation purposes)

Taramasco et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.elmostrador.cl/agenda-pais/2020/11/18/registro-nacional-de-cancer-en-que-consiste-la-nueva-plataforma-para-registrar-a-pacientes-con-la-enfermedad-a-nivel-nacional/
https://www.elmostrador.cl/agenda-pais/2020/11/18/registro-nacional-de-cancer-en-que-consiste-la-nueva-plataforma-para-registrar-a-pacientes-con-la-enfermedad-a-nivel-nacional/
http://dx.doi.org/10.4067/s0034-98872021000100149
https://www.minsal.cl/wp-content/uploads/2019/01/2019.01.23_PLAN-NACIONAL-DE-CANCER_web.pdf
https://www.minsal.cl/wp-content/uploads/2019/01/2019.01.23_PLAN-NACIONAL-DE-CANCER_web.pdf
https://www.bcn.cl/leychile/navegar?idNorma=1149004
https://carlataramasco.cl/
https://iris.paho.org/handle/10665.2/51803
http://dx.doi.org/10.26633/RPSP.2020.6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31942168&dopt=Abstract
https://iris.who.int/bitstream/handle/10665/337374/%209789240014718-spa.pdf?isAllowed=y&sequence=1
https://iris.who.int/bitstream/handle/10665/337374/%209789240014718-spa.pdf?isAllowed=y&sequence=1
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)31752-1
http://dx.doi.org/10.1093/annonc/mdv181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25888610&dopt=Abstract
https://europepmc.org/abstract/MED/26790427
https://europepmc.org/abstract/MED/26790427
http://dx.doi.org/10.1007/s11136-015-1207-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26790427&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0960-9776(20)30083-7
http://dx.doi.org/10.1016/j.breast.2020.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32247251&dopt=Abstract
https://doi.org/10.1377/hlthaff.2015.1362
http://dx.doi.org/10.1377/hlthaff.2015.1362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27044954&dopt=Abstract
https://air.unimi.it/handle/2434/653758
http://dx.doi.org/10.2196/10930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30741644&dopt=Abstract
https://doi.org/10.1111/jocn.16533
http://dx.doi.org/10.1111/jocn.16533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36168199&dopt=Abstract
https://mhealth.jmir.org/2020/9/e18896/
http://dx.doi.org/10.2196/18896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936087&dopt=Abstract
https://www.minsal.cl/wp-content/uploads/2020/09/ANEXO-21.pdf
https://redcronicas.minsal.cl/wp-content/uploads/2018/09/2018.09.10_OT-MANEJO-PERSONA-CON-CANCER-Y-SU-FAMILIA.pdf
https://redcronicas.minsal.cl/wp-content/uploads/2018/09/2018.09.10_OT-MANEJO-PERSONA-CON-CANCER-Y-SU-FAMILIA.pdf
http://epi.minsal.cl/wp-content/uploads/2020/08/VF_Informe_RPC_Estimacion_Incidencia.pdf
http://epi.minsal.cl/wp-content/uploads/2020/08/VF_Informe_RPC_Estimacion_Incidencia.pdf
https://www.oecd.org/health/health-systems/Revisi%C3%B3n-OCDE-de-Salud-P%C3%BAblica-Chile-Evaluaci%C3%B3n-y-recomendaciones.pdf
https://www.oecd.org/health/health-systems/Revisi%C3%B3n-OCDE-de-Salud-P%C3%BAblica-Chile-Evaluaci%C3%B3n-y-recomendaciones.pdf
https://doi.org/10.1093/bjaed/mkw060
http://dx.doi.org/10.1093/bjaed/mkw060
https://www.eortc.org/app/uploads/sites/2/2018/08/Specimen-QLQ-C30-English.pdf
https://www.eortc.org/app/uploads/sites/2/2018/08/Specimen-QLQ-C30-English.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. DiRisio A, Harary M, van Westrhenen A, Nassr E, Ermakova A, Smith T, et al. Quality of reporting and assessment of
patient-reported health-related quality of life in patients with brain metastases: a systematic review. Neurooncol Pract 2018
Nov;5(4):214-222 [FREE Full text] [doi: 10.1093/nop/npy024] [Medline: 31386015]

23. EORTC QLQ - PAN26. European Organisation for Research and Treatment of Cancer. URL: https://www.eortc.org/app/
uploads/sites/2/2018/08/Specimen-PAN26-English.pdf [accessed 2022-07-01]

24. Maharaj A, Samoborec S, Evans SM, Zalcberg J, Neale R, Goldstein D, et al. Patient-reported outcome measures (PROMs)
in pancreatic cancer: a systematic review. HPB (Oxford) 2020 Feb;22(2):187-203 [FREE Full text] [doi:
10.1016/j.hpb.2019.09.002] [Medline: 31635959]

25. Moss C, Aggarwal A, Qureshi A, Taylor B, Guerrero-Urbano T, Van Hemelrijck M. An assessment of the use of patient
reported outcome measurements (PROMs) in cancers of the pelvic abdominal cavity: identifying oncologic benefit and an
evidence-practice gap in routine clinical practice. Health Qual Life Outcomes 2021 Jan 15;19(1):20 [FREE Full text] [doi:
10.1186/s12955-020-01648-x] [Medline: 33451330]

26. Kargo A, Coulter A, Jensen P, Steffensen K. Proactive use of PROMs in ovarian cancer survivors: a systematic review. J
Ovarian Res 2019 Jul 15;12(1):63 [FREE Full text] [doi: 10.1186/s13048-019-0538-9] [Medline: 31307510]

27. Meryk A, Kropshofer G, Hetzer B, Riedl D, Lehmann J, Rumpold G, et al. Use of Daily Patient-Reported Outcome
Measurements in Pediatric Cancer Care. JAMA Netw Open 2022 Jul 01;5(7):e2223701 [FREE Full text] [doi:
10.1001/jamanetworkopen.2022.23701] [Medline: 35881395]

28. Lentz R, Benson A, Kircher S. Financial toxicity in cancer care: Prevalence, causes, consequences, and reduction strategies.
J Surg Oncol 2019 Jul;120(1):85-92 [FREE Full text] [doi: 10.1002/jso.25374] [Medline: 30650186]

29. Witte J, Mehlis K, Surmann B, Lingnau R, Damm O, Greiner W, et al. Methods for measuring financial toxicity after cancer
diagnosis and treatment: a systematic review and its implications. Ann Oncol 2019 Jul 01;30(7):1061-1070 [FREE Full
text] [doi: 10.1093/annonc/mdz140] [Medline: 31046080]

30. COST: A FACIT Measure of Financial Toxicity. FACIT. URL: https://www.facit.org/measures/FACIT-COST [accessed
2022-09-07]

31. Reeve B, Wyrwich K, Wu A, Velikova G, Terwee C, Snyder C, et al. ISOQOL recommends minimum standards for
patient-reported outcome measures used in patient-centered outcomes and comparative effectiveness research. Qual Life
Res 2013 Oct;22(8):1889-1905 [FREE Full text] [doi: 10.1007/s11136-012-0344-y] [Medline: 23288613]

32. de Souza J, Yap B, Hlubocky F, Wroblewski K, Ratain M, Cella D, et al. The development of a financial toxicity
patient-reported outcome in cancer: The COST measure. Cancer 2014 Oct 15;120(20):3245-3253 [FREE Full text] [doi:
10.1002/cncr.28814] [Medline: 24954526]

33. Meirte J, Hellemans N, Anthonissen M, Denteneer L, Maertens K, Moortgat P, et al. Benefits and Disadvantages of Electronic
Patient-reported Outcome Measures: Systematic Review. JMIR Perioper Med 2020 Apr 03;3(1):e15588 [FREE Full text]
[doi: 10.2196/15588] [Medline: 33393920]

34. CARE Measure. URL: https://caremeasure.stir.ac.uk/ [accessed 2022-07-01]
35. Pevernagie D, Bauters F, Hertegonne K. The Role of Patient-Reported Outcomes in Sleep Measurements. Sleep Med Clin

2021 Dec;16(4):595-606 [FREE Full text] [doi: 10.1016/j.jsmc.2021.07.001] [Medline: 34711384]
36. Lorca L, Sacomori C, Fasce Pineda G, Vidal Labra R, Cavieres Faundes N, Plasser Troncoso J, et al. Validation of the

EORTC QLQ-ELD 14 questionnaire to assess the health-related quality of life of older cancer survivors in Chile. J Geriatr
Oncol 2021 Jun;12(5):844-847 [FREE Full text] [doi: 10.1016/j.jgo.2020.12.014] [Medline: 33422462]

37. Betancour P, Mueller B, Sola J, Arancibia J, Ascui R, Araya I, et al. Quality of life and preoperative chemotherapy in gastric
cancer in Chile: results from the observational study of perioperative chemotherapy in gastric cancer (PRECISO). Annals
of Oncology 2019 Jul;30:iv61 [FREE Full text] [doi: 10.1093/annonc/mdz155.222]

38. Form Builder. Teamscope. URL: https://www.teamscopeapp.com/features/form-builder [accessed 2022-07-01]
39. How It Works. Survey CTO. URL: https://www.surveycto.com/product/how-it-works/ [accessed 2022-07-01]
40. Electronic Patient Reported Outcomes (ePRO). Castor. URL: https://www.castoredc.com/epro/ [accessed 2022-09-07]
41. KoBoToolbox. URL: https://www.kobotoolbox.org/ [accessed 2022-09-07]
42. REDCap. URL: https://www.project-redcap.org/ [accessed 2022-09-07]
43. ODK. URL: https://getodk.org/ [accessed 2022-09-07]
44. Basch E, Reeve BB, Mitchell SA, Clauser SB, Minasian LM, Dueck AC, et al. Development of the National Cancer

Institute's patient-reported outcomes version of the common terminology criteria for adverse events (PRO-CTCAE). J Natl
Cancer Inst 2014 Sep 29;106(9):dju244-dju244 [FREE Full text] [doi: 10.1093/jnci/dju244] [Medline: 25265940]

45. Automate your collection of patient-reported outcome measures (ePRO) and patient-reported experience measures and
generate real-time reports. Buddy Healthcare. URL: https://www.buddyhealthcare.com/en/electronic-patient-reported-
outcomes-collection [accessed 2022-09-07]

46. Electronic Patient-Reported Outcomes. Patient IQ. URL: https://www.patientiq.io/platform/patient-reported-outcomes
[accessed 2022-09-07]

47. My Clinical Outcomes. URL: https://www.myclinicaloutcomes.com/ [accessed 2022-09-07]
48. Outcome Measurement. Philips. URL: https://www.philips.com.my/healthcare/clinical-solutions/patient-reported-outcomes

[accessed 2022-09-07]

J Med Internet Res 2023 | vol. 25 | e45968 | p. 21https://www.jmir.org/2023/1/e45968
(page number not for citation purposes)

Taramasco et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/31386015
http://dx.doi.org/10.1093/nop/npy024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31386015&dopt=Abstract
https://www.eortc.org/app/uploads/sites/2/2018/08/Specimen-PAN26-English.pdf
https://www.eortc.org/app/uploads/sites/2/2018/08/Specimen-PAN26-English.pdf
https://linkinghub.elsevier.com/retrieve/pii/S1365-182X(19)30711-7
http://dx.doi.org/10.1016/j.hpb.2019.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31635959&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-020-01648-x
http://dx.doi.org/10.1186/s12955-020-01648-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33451330&dopt=Abstract
https://ovarianresearch.biomedcentral.com/articles/10.1186/s13048-019-0538-9
http://dx.doi.org/10.1186/s13048-019-0538-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31307510&dopt=Abstract
https://europepmc.org/abstract/MED/35881395
http://dx.doi.org/10.1001/jamanetworkopen.2022.23701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35881395&dopt=Abstract
https://doi.org/10.1002/jso.25374
http://dx.doi.org/10.1002/jso.25374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30650186&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)31244-X
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)31244-X
http://dx.doi.org/10.1093/annonc/mdz140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31046080&dopt=Abstract
https://www.facit.org/measures/FACIT-COST
https://doi.org/10.1007/s11136-012-0344-y
http://dx.doi.org/10.1007/s11136-012-0344-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23288613&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/cncr.28814
http://dx.doi.org/10.1002/cncr.28814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24954526&dopt=Abstract
https://periop.jmir.org/2020/1/e15588/
http://dx.doi.org/10.2196/15588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33393920&dopt=Abstract
https://caremeasure.stir.ac.uk/
https://linkinghub.elsevier.com/retrieve/pii/S1556-407X(21)00053-9
http://dx.doi.org/10.1016/j.jsmc.2021.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34711384&dopt=Abstract
http://doi:10.1016/j.jgo.2020.12.014
http://dx.doi.org/10.1016/j.jgo.2020.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33422462&dopt=Abstract
https://doi.org/10.1093/annonc
http://dx.doi.org/10.1093/annonc/mdz155.222
https://www.teamscopeapp.com/features/form-builder
https://www.surveycto.com/product/how-it-works/
https://www.castoredc.com/epro/
https://www.kobotoolbox.org/
https://www.project-redcap.org/
https://getodk.org/
https://europepmc.org/abstract/MED/25265940
http://dx.doi.org/10.1093/jnci/dju244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25265940&dopt=Abstract
https://www.buddyhealthcare.com/en/electronic-patient-reported-outcomes-collection
https://www.buddyhealthcare.com/en/electronic-patient-reported-outcomes-collection
https://www.patientiq.io/platform/patient-reported-outcomes
https://www.myclinicaloutcomes.com/
https://www.philips.com.my/healthcare/clinical-solutions/patient-reported-outcomes
http://www.w3.org/Style/XSL
http://www.renderx.com/


49. Heartbeat Medical. URL: https://heartbeat-med.com/#sgq0skwxtaeb12w41a6ro [accessed 2022-09-07]
50. The Clinician. URL: https://theclinician.com/proms [accessed 2022-09-07]
51. Force Therapeutics. URL: https://www.forcetherapeutics.com/why-force/ [accessed 2022-09-07]
52. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for

interviews and focus groups. Int J Qual Health Care 2007 Dec;19(6):349-357 [FREE Full text] [doi: 10.1093/intqhc/mzm042]
[Medline: 17872937]

53. Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs 2008 Apr;62(1):107-115 [doi:
10.1111/j.1365-2648.2007.04569.x] [Medline: 18352969]

54. Identificando brechas en trayectorias terapéuticas de pacientes adultos con cáncer de mama y pulmón en chile develando
desigualdades en la atención de patologías priorizadas. Universidad del Desarrollo. URL: https://repositorio.udd.cl/server/
api/core/bitstreams/b2553d48-f376-436a-af28-77c35e647d6c/content [accessed 2022-12-10]

55. Magna AAR, Allende-Cid H, Taramasco C, Becerra C, Figueroa RL. Application of Machine Learning and Word Embeddings
in the Classification of Cancer Diagnosis Using Patient Anamnesis. IEEE Access 2020;8:106198-106213 [FREE Full text]
[doi: 10.1109/access.2020.3000075]

56. Noël R, Taramasco C, Márquez G. Standards, Processes, and Tools Used to Evaluate the Quality of Health Information
Systems: Systematic Literature Review. J Med Internet Res 2022 Mar 08;24(3):e26577 [FREE Full text] [doi: 10.2196/26577]
[Medline: 35258469]

57. Taramasco C, Figueroa K, Lazo Y, Demongeot J. Estimation of life expectancy of patients diagnosed with the most common
cancers in the Valparaiso Region, Chile. Ecancermedicalscience 2017 Jan 17;11:713 [FREE Full text] [doi:
10.3332/ecancer.2017.713] [Medline: 28144287]

58. Wohlin C, Runeson P, Höst M, Ohlsson MC, Regnell B, Wesslén A. Experimentation in Software Engineering. Berlin,
Germany. Springer; 2012.

59. Runeson P, Höst M. Guidelines for conducting and reporting case study research in software engineering. Berlin, Germany.
Springer; 2009:131-164

60. Nielsen J, Molich R. Heuristic evaluation of user interfaces. In: CHI '90: Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems. 1990 Presented at: SIGCHI Conference on Human Factors in Computing Systems; April
1-5, 1990; Seattle, Washington, USA p. 249-256 [doi: 10.1145/97243.97281]

61. Bertini E, Gabrielli S, Kimani S, Catarci T, Santucci G. Appropriating and assessing heuristics for mobile computing. In:
AVI '06: Proceedings of the Working Conference on Advanced Visual Interfaces. 2006 Presented at: International Conference
on Advanced Visual Interfaces; May 23-26, 2006; Venezia, Italy p. 119-126 [doi: 10.1145/1133265.1133291]

Abbreviations
FHIR: Fast Healthcare Interoperability Resources
NCR: National Cancer Registry
NCD: noncommunicable disease
OECD: Organization for Economic Co-operation and Development
PREM: patient-reported experience measure
PRO: patient-reported outcome
PROM: patient-reported outcome measure

Edited by T Leung, C Hoving; submitted 24.01.23; peer-reviewed by N Mungoli, I Iakovou; comments to author 03.04.23; revised
version received 30.06.23; accepted 13.10.23; published 27.11.23

Please cite as:
Taramasco C, Rimassa C, Noël R, Bravo Storm ML, Sánchez C
Co-design of a Mobile App for Engaging Breast Cancer Patients in Reporting Health Experiences: Qualitative Case Study
J Med Internet Res 2023;25:e45968
URL: https://www.jmir.org/2023/1/e45968
doi: 10.2196/45968
PMID: 38010791

©Carla Taramasco, Carla Rimassa, René Noël, María Loreto Bravo Storm, César Sánchez. Originally published in the Journal
of Medical Internet Research (https://www.jmir.org), 27.11.2023. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet

J Med Internet Res 2023 | vol. 25 | e45968 | p. 22https://www.jmir.org/2023/1/e45968
(page number not for citation purposes)

Taramasco et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://heartbeat-med.com/#sgq0skwxtaeb12w41a6ro
https://theclinician.com/proms
https://www.forcetherapeutics.com/why-force/
https://doi.org/10.1093/intqhc/mzm042
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18352969&dopt=Abstract
https://repositorio.udd.cl/server/api/core/bitstreams/b2553d48-f376-436a-af28-77c35e647d6c/content
https://repositorio.udd.cl/server/api/core/bitstreams/b2553d48-f376-436a-af28-77c35e647d6c/content
http://10.1109/
http://dx.doi.org/10.1109/access.2020.3000075
https://www.jmir.org/2022/3/e26577/
http://dx.doi.org/10.2196/26577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35258469&dopt=Abstract
https://europepmc.org/abstract/MED/28144287
http://dx.doi.org/10.3332/ecancer.2017.713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28144287&dopt=Abstract
http://dx.doi.org/10.1145/97243.97281
http://dx.doi.org/10.1145/1133265.1133291
https://www.jmir.org/2023/1/e45968
http://dx.doi.org/10.2196/45968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38010791&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Research, is properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/,
as well as this copyright and license information must be included.

J Med Internet Res 2023 | vol. 25 | e45968 | p. 23https://www.jmir.org/2023/1/e45968
(page number not for citation purposes)

Taramasco et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

