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Chapter 1 - Introduction, Motivation, and Problem Statement
Hospital Infantil de México Federico Gómez (HIMFG) is a pediatric hospital in Mexico

City, Mexico. Its researchers and doctors serve patients from Mexico City and throughout

Mexico. Many of their patients are children suffering from cancer, who need both active

treatment programs and continual follow-up care. In a typical course of treatment, a child is first

diagnosed, then treated with chemotherapy or radiotherapy by oncologists. Once their round of

treatment is finished and they have sufficiently robust vital signs, they are sent home as

outpatients. The most dangerous side effects of the patients’ cancer therapies is suppression of

the immune system. Patients can develop low white blood cell count and resulting infection, a

condition known as fever-neutropenia or FN. For this reason, outpatients must be closely

monitored for signs of infection. In the event of fever or any other symptoms, the patient

returns to the hospital for diagnosis. The most common treatment for FN is full-spectrum

antibiotics until symptoms subside. FN remains a deadly threat to the patient until all rounds of

cancer treatment are finished and sufficient time passes for the immune system to make a full

recovery (Avilés-Robles). The active stakeholders involved in the treatment process are medical

staff at HIMFG, the patient, and the patient’s family or guardians, who are collectively referred

to as “caregivers” for the purpose of this analysis.

Currently, HIMFG’s communication with patients and their families is limited. Actions

such as scheduling preliminary and follow-up meetings, reporting symptoms, and voicing

concerns are all conducted either via a patient-initiated phone call or on-site at the hospital

(Avilés-Robles, Garcia-Martinez). This system leads to difficulties at multiple levels of

doctor-patient communication. For example, there is no digital system in place to remind

families of future appointments or calls; doctors often rely on sticky notes as reminders, which

results in families missing appointments critical to their child’s health. The current system also

has limited capacity, as there are only so many staff members at HIMFG. Patients often need to

wait in a queue to be attended to. Patients calling the hospital is also a reactive mode of

communication, rather than a proactive dialogue between the medical team and the patient’s

family. This can result in families failing to provide adequate monitoring and care, or only

reporting dangerous symptoms once it is too late.

In light of these challenges, our project purpose is to create an app for HIMFG to help

facilitate clear, convenient, and effective communication between doctors and outpatient

caregivers. Our app will reinforce existing doctor-patient communication by issuing reminders of

care instructions as well as symptom checking. Caregivers will be able to submit their child’s

health status at any time, where they are kept in a log visible to the medical team. In the event

the caregiver reports a health-critical symptom such as fever, the medical team will be notified

and the caregivers will be told that they must return to HIMFG for antibiotics and monitoring.

HIMFG can contact the caregiver to confirm the symptoms, get more information, and schedule

an appointment.
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Chapter 2 - Ethics and Design Statement
Virtues and the Virtual

When considering the communication app through the lens of virtue ethics, the key

questions are (1) What virtues must guide the creation of the app? and (2) What virtues will this

app promote or hinder on the part of doctors, patients, and caregivers?

The chief virtue which must guide this app’s development is humility, particularly

humility regarding the limitations of the app and limitations of health technology in general.

There is a temptation to indulge in the technological solutionism that Metcalf et al. describe as

a misplaced optimism in technology’s ability to solve problems and resolve ethical dilemmas.

This solutionism treats technology and its capabilities as a “silver bullet for ethical problems,”

rather than one tool among many which must be considered in the profoundly socio-relational

art and science of medical treatment. Doctors at HIMFG describe a lack of technology being

used in their current health care processes, but this does not necessarily imply that simply

adding more technology to the pipeline will improve the experience of all stakeholders.

There are several respects in which a lack of humility on our part during the app

development process may be negative. One possible pitfall is chasing trends such as machine

learning and data science, without adequate regard for the effects that replacing the diagnosis

of a doctor with the prediction of a model may have, both in terms of diagnosis accuracy and

clarity. We may also fail by adding too many features, thereby tampering with existing

relationships and systems that the hospital has already established with patients; the added

complexity that more supplementary features may indeed end up making doctor-patient

communication even worse at HIMFG. By practicing the virtue of humility with regards to the

technology we are creating, we will more clearly see how non-technical parts of the

patient-caregiver-system contribute to better experiences for patients and caregivers. After all,

not every part of the communication solution for HIMFG needs to be technological.

A second key virtue for our team as we create the app is empathy. We must be

particularly sensitive to our target population’s cultural background, and level of health literacy.

HIMFG provides care to patients from all over Mexico. Some patients hail from small rural

villages, many of which have cell service but still have less ubiquitous contact with technologies

like phone apps which most Americans take for granted. Some patients and their families may

be uncomfortable with the app, or lack fluency in using it. Face-to-face communication is more

natural and nuanced than words on a screen and virtual interfaces. Some patients may have

never communicated with health workers in any way other than face-to-face. Many patients’

families will have low educational attainment and health literacy, and may become confused or

frustrated by guidance from the app if they do not understand why certain precautions are

necessary, why certain symptoms are important to monitor, or even what medical terms for

certain symptoms mean and how to spot them.
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Both of these challenges of empathy should be carefully considered when creating the

app, most notably through mindful design. Accommodating the cultural and educational

backgrounds of patients can be seen as a way of uplifting their capabilities, per Sen and

Nussbaum. Improved capacities of the patients and caregivers include their emotional state and

sense of control over their environment (van Den et al.), thereby aiding their overall capacity to

flourish. By accommodating a patient’s cultural background, they might feel more recognized

and valued by their medical team, uplifting their emotional state. By accommodating a patient’s

medical and educational background, they might more clearly understand their health

circumstance and feel more in control of their illness and treatment.

There are several app features that the virtues of humility and empathy appear to

encourage. Clear instructions and explanations for each part of the app’s user interface will be

paramount. Many apps use certain icons and images which have an obvious meaning to digital

natives but not to less experienced users. For example, a little speech bubble icon typically leads

to a chat or messaging feature. For less digitally-savvy users, however, including text such as

“Mensajes” (messages) makes the meaning more clear. Voice instructions or audio feedback to

a user’s actions might also help familiarize the user with the different parts of the app and help

soften any feelings of impersonality the patient may be feeling. With regards to medical literacy,

the app would benefit from using as little medical/technical jargon as possible, providing helpful

analogies or graphics where necessary. As we design the app, we should work with doctors to

assemble a digestible list of symptoms to question users about, along with plain language

descriptions.

Of course, no virtue ethics-based analysis of a product would be complete without a

consideration of its effects on users’ virtues as well. What virtues will stakeholders most need to

practice with this new communication tool? Let’s consider the medical teams first. They are in a

similar position to the app designers, needing to practice humility and empathy as they

recognize that patients are coming from very different levels of comfort and familiarity with

mobile apps, and only a fraction will have used a mobile app in a medical setting before.

Doctors will also need empathy in order to make use of the new forms of medical data they will

be getting, particularly in parsing and understanding the subjective symptoms patients report;

after all, one patient’s sharp pain may be another’s dull throb. Fortunately, many of these

virtues required by doctors using the app will have been inculcated through years of medical

training and experience. The app is simply another medium to exercise the virtues common to

all medical practice.

Caregivers and patients must exercise particular virtues in response to the app as well. A

key virtue for these stakeholders is prudence. By freeing communication between patients and

their medical teams, patients will be better able to bring medical concerns to their doctors’

attention. This demand for attention, however, requires restraint. The medical team at HIMFG

are not social workers, nor are they 911. The design of the app can encourage prudent,
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thoughtful communication by providing prompts and a “human API” of sorts. Rather than freely

communicating like a text message or WhatsApp exchange, communication from the caregiver

requires selecting symptoms from a list and providing any numeric information. An FAQ section

of the app may help lighten the load on doctors by reducing repetitive questions on the same

topics. In any case, a feature like this must be workshopped carefully and strike the right

balance. Caregivers must feel free to candidly share symptoms and questions, even as

restrictions nudge them to stay on symptom monitoring. Prudence should not turn into

reservedness, which, in the case of this app, could be considered a vice given that a child’s life

may be in danger.

Relationship of the App with Existing Care Relationships

Besides the various virtues to be developed and exhibited by the app creators,

caregivers, and patients, there are also concerns from the perspective of care ethics.

Importantly, echoing Shannon Vallor’s worries concerning carebots and their impact on our

virtues and character, we must consider how this app might “outsource” care from people to

technology, where caregivers transfer their obligations of care to a carebot, risking the

degradation of the caregiver’s ability to administer care and empathize with their patients

(Vallor). While this app may not be serving the same purpose as a carebot, i.e. the app is meant

to assist caregivers, not replace caregivers entirely, it is still important to consider how the

introduction of a technology meant to ease communication between patients and caregivers

could infringe existing modes of caring and human relation.

An important concern is that the introduction of this app dehumanizes the relationship

between doctors and patients. Communicating with a doctor via phone call is a much more

personal and social activity than communicating via app monitoring. A consequence of this is

that both medical staff and patients may feel alienated from each other. For the doctor, viewing

the patient’s symptoms prevents the caregiver from developing a fuller relationship with their

patient. For the patient and their caregivers, providing only symptoms with a doctor via the app

may feel isolating, a feeling worsened by the stress of battling childhood cancer. The nuance and

freedom of verbal conversation cannot be replicated in the app, a more abstract and

decontextualized medium. The patient/caregiver relationship should be more than simply

emulating a publisher/subscriber dataflow dynamic. Relationship-building is critical for the

flourishing of both the doctor and patient, and person-to-person conversations over the phone

are more effective at building a relational community with the caregivers than communicating

via the app. For this reason, it may be worth exploring a voice chat feature, or a feature for

scheduling phone calls between caregivers and the medical team, to allow for conversations

with more informational and emotional bandwidth than symptom reporting allows.

A further way the app might frustrate existing doctor/caregiver dynamics is the

asynchronous nature of symptom monitoring. Although communication delay is a problem with
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HIMFG’s current communication methods (e.g. a patient might wait until the business hours and

there are sufficient receptionists to take their call; they may be left on hold for many minutes or

even hours), at least if a patient calls the hospital they can reasonably expect a response

eventually. With only reporting symptoms, however, it is contingent on the patient's

consistency.  In other words, phone calls and in-person speaking has a sense of interpersonal

presence; each party knows that when it speaks, it will be heard, and the other party is

obligated to immediately respond, as opposed to answering questions. Although symptom

reporting will always be different from a vocal conversation.

A third possible issue of care is that the app’s symptom checking reminders might reduce

the caregiver-patient relationship to one of checklists of physical symptoms, and not deeper

concern for the patient’s mental and spiritual health. The duties of the caregiver for an

outpatient, particularly a child, do not end at the usual regimen of medication and symptom

monitoring. How a child feels about their life-threatening cancer can never be captured in a

form or checklist. Many of the most difficult challenges of caregiving require conversation, not

automation. There are no easy solutions here, and in many ways the problem is out of our

hands as app designers. Naive solutions such as prompting users to rate their child’s mood on a

10 point scale, or sending them reminders to do mental health check-ins, risk depersonalizing

the problem even more, abstracting the child and caregiver’s legitimate fears and feelings under

the clinical umbrella of mental health rather than holistic human wellbeing.

Data Responsibility

Any app that deals with data, particularly those that deal with sensitive health

information, needs to ensure that informed consent is taken from the users. Ethical issues we

will have to consider in this situation is how do we balance ensuring that we provide enough

information about the data we gather and how we use it, while also making sure that it is not

something that people just check yes to without really reading it. The fact that the patients are

children adds an even greater dimension of responsibility considering the fact that the

vulnerable’s data needs to be handled with even more care. The additional barriers to informed

consent are also the possible gap in knowledge between medical personnel and the families,

which as previously stated, one of the ways to try to overcome that hurdle is using as little

jargon as possible.

Mexico has various health privacy laws that are relevant to the application. Comisión

Federal para la Protección contra Riesgos Sanitarios (COFEPRIS), or the Federal Agency for

Protection Against Sanitary Risks is one of them, and serves as one of the major bodies

governing the formulation, promulgation, and enforcement of regulations surrounding medical

devices and products. It is essentially the equivalent of the FDA in the United States. The Norma

Oficial Mexicana (Official Mexican Standard), abbreviated NOM, is the name of each of a series

of official, compulsory standards and regulations for diverse activities. NOM-024-SSA3-2010 and



6

NOM-168-SSA1-1998 are two relevant applicable laws, the former outlining the goals of

healthcare in Mexico more broadly via a national development plan to advance towards

universality in health care, whereas the latter discusses the scientific, technological and

administrative criteria, mandatory in the elaboration, integration, use and file of clinical records.

Our app will carefully consider what data to collect and where to store it in

conversations with our partner hospitals in Mexico, to ensure that the privacy of the users is

safeguarded. Additionally, we will maintain the Access, Rectification, Cancellation, and

Opposition (ACRO) rights of the users, which places the power of managing the data in the

hands of the holders, so to speak, as per NOM-024-SSA3-2010. By minimizing the number of

active stakeholders to only those strictly necessary to each individual aspect of the app, we will

try to limit to whom the data is exposed. For example, a patient’s appointment time might need

to be seen by the social worker if there is a need to facilitate transportation to the city, but

there is no real reason for them to be able to see the specifics of the clinical records.

Finally, it goes without saying that we will not sell data of any sort

Chapter 3 - Related Work
Currently, HIMFG has no formal way of communicating with cancer outpatients, and so

the goal of this project is to provide them with a mobile application with which (1) doctors and

professionals at HIMFG can interact with outpatients and vice versa and (2) outpatients can be

given an additional health resource when a doctor is not physically available. Accompanying this

app is a companion tool for HIMFG doctors and social workers to enter data for each child being

treated entailing both clinical data, like height and weight, and socioeconomic data, such as

place of residency and financial stability. This provides HIMFG with a unified digital record of

each child’s health information that the app can draw on and be made useful for doctors and

patients alike. This project will find importance in helping smooth communication between the

hospital and its outpatients as well as providing outpatients with the knowledge, assistance, and

guidance needed to monitor their health condition. It will also provide HIMFG with a more

unified electronic method of recording patient data.

Furthermore, HIMFG takes patients from all over Mexico, and as it is a premier facility,

its services and professionals are in high demand. Access to such quality care is not available to

a large portion of the country. So, providing an app to outpatients that acts as a conduit to

HIMFG directly may pose a risk of overloading doctors, further dividing their attention from not

only their physical work but also the virtual task of interacting with families through the app.

When demand for care and advice is so high, the app must be able to both satisfy families’

needs for medical guidance and refrain from overloading HIMFG’s already strained bandwidth.

To ensure all considerations, referencing similar applications such as Medvisor will help to aid

the direction of the design of the app. Medvisor won the Notable Strategy & Research Award

for the 2018 Core77 Design Awards. The mobile health app provides patients with an
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understanding of how their medications work through the consideration of side effects and

tracking from the patients' perspective with the goal to simplify side effect management and

promote motivation via success. Taking into account all the design elements and research done

for Medvisor can give a better grasp of the components needed to provide doctors and patients

at HIMFG with the best possible app. In addition, understanding the concepts of mobile health-

utilizing wireless communication devices to aid public health and clinical practice- can benefit

the development of the application and how the users will incorporate the app in their daily

lives. Mobile phones are used across the developing world, more than any other modern

technology. Innovative applications of mobile development applied to current health care

delivery and monitoring systems present significant opportunities for improving the quality of

life. Mobile health creates communication between researchers, clinicians, and patients simpler,

and as chronic disease becomes increasingly extensive, mobile technologies provide care

strategies that can combat these conditions (Kahn et al., 2010).

In order to provide HIMFG with a high-quality app in a timely manner, setting standards

can help to provide further security to the user. Oftentimes, health apps can be developed

rapidly, and not always by those with medical backgrounds, potentially creating contradicting

views on rapid technology development in comparison to detailed evidence-based medicine

principles. Thus, users are protected through standards by confirming the safety, quality, and

consistency of products (Van Velthoven et al., 2018). Another concept that can be valuable

when considering all aspects of the application is knowledge management. The World Health

Organization defines Knowledge Management (KM) as “a set of principles, tools, and practices

that enable people to create knowledge, and to share, translate and apply what they know to

create value and improve effectiveness”. The KM life cycle in the health sector of developing

countries displayed a deplorable execution. A common result is that the management of

information mainly done through Health care information systems, such as automation of

patient records, in developing countries is inferior for many reasons including data complexity,

static nature of database, absence of supports and motivation from participants, and lack of

technical staff (Bolarinwa et al., 2012). Therefore, creating an effective, user-friendly application

must be a priority to keep users engaged.

There is clearly a complex world to navigate here, especially considering the sensitive

nature of the information we are using. Though we have the frameworks here to guide us from

the ethics point of view, we still need to be able to apply them every step of the way. We need

to remember that this tech is meant to enhance the human relationships between the patient,

their families, and the caregivers. Keeping humility and empathy as our guiding virtues, we hope

that we succeed in our goal of helping reinforce, not replace existing doctor-patient

communication.
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Chapter 4 - Data Sources and Mechanisms
The central source of data for this application is from the forms of the mobile

application. Patients will provide data in the form of self-reported symptoms and logs. Several

forms are present in the application, asking for metrics such as number of breaths per minute,

temperature, and other easy to measure vital signs given that most families will not be trained

to take more difficult to measure biometric data. The stakeholders are precisely those people

who are providing the aforementioned data, so patients and their families and doctors. Below in

Figure 1 and Figure 2, we show screenshots of the application asking medical status questions

regarding the patient’s health as well as the final screens at the end of completing the medical

status form.

Figure 1: Medical status questions in the app
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Figure 2: Continued medical questions as well as results screens as the end of the form

In addition to these medical status questions, other researchers collaborating with

HIMFG requested that various survey questions regarding socioeconomic conditions of the

patient are also included in the application to be completed at the outset of the application’s

installation to the patient’s device. Further, we include a disclaimer page to the application to

ensure that patient expectations are set regarding what the application can do to serve a user,

and what it cannot. Figure 3 below displays screenshots of these pages.
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Figure 3: Screenshot of socioeconomic survey form and disclaimer pages

The socioeconomic survey form asks questions such as “Do you know of medical units

near your home where they can attend to the patient's medical emergencies?”, “Does the

current home where the patient is have access to the Internet for the continuous use of the

app?", and "What is the approximate monthly family expenditure on food?" The purpose of

these questions is to give data to HIMFG regarding the socioeconomic factors at play in the

patient’s risk for fever and neutropenia. The hospital would like not only symptomatic data from

the medical status form, but socioeconomic data which can be used to calculate more accurate

risk scores for children who may contract fever and neutropenia during their stay at home. A full

list of questions for both the medical status form and socioeconomic survey form can be found

in the appendix.
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Chapter 5 - Method
The data collection platform has two main components: (1) a mobile application

interface, and (2) a backend server and database for managing the data submitted by families.

Regarding the mobile application, we wanted to make sure that every family regardless of their

choice of mobile operating system could have access to the platform. For this reason, we chose

to write the application in Flutter1 - a cross-platform mobile application development

framework maintained by Google written with the Dart programming language. Flutter is a

framework that offers a cross-platform experience, meaning our application can be installed on

both devices that use iOS and Android alike. Specifically, Flutter supports devices running iOS

9.0 or later2 or version 19 and above of the Android API. Furthermore, Flutter supports web

browsers as well, providing transpilation from Dart to JavaScript and UI components to

HTML/CSS to allow conversion of mobile apps into corresponding single-page applications (SPA).

If families have no mobile devices to run the application, they have the option of using this SPA

instead. Of course, all of these ways of running the application assumes a connection to the

database, and hence an Internet connection.

Correspondence with the hospital revealed that the vast majority of families of patients,

let alone Mexico in general, use Android on their mobile device(s). To best accommodate these

users, we decided to use Google’s Material Design component library, which follows the design

language predominantly used by Google and other Android OEMs in their mobile software. We

thought that this design language would be most familiar to families since most people in

Mexico use Android on their mobile devices. Hosting of the app is to be through the Google Play

Store and the Apple App Store, although authorization and clearance for posting the app on the

latter option will take longer due to stricter regulations that Apple enforces on their software.

Regarding the backend server and database, we wanted to use frameworks and libraries

that have already been proven to be stable, secure, and reliable. We chose Flask3, a

Python-based micro framework, for our web server, and PostgreSQL4 for our database. There

were several alternatives to Flask we could have chosen, such as Django or FastAPI. However,

Flask has 2 main advantages: simplicity and support. A framework like Django takes a very

opinionated approach to building web applications, and therefore contains a lot of boilerplate

code and features implemented specifically in the “Django way”. In contrast, Flask is a micro

framework, supporting a smaller set of core features and leaving all other libraries and plugins

to be developed by the community. For example, we are able to add libraries such as

Flask-Migrate and Flask-SQLAlchemy extend Flask’s core functionality without needing to rely on

Django’s ORM software, and we are able to keep our web server free from features that we do

4 https://www.postgresql.org/
3 https://flask.palletsprojects.com/en/2.0.x/
2 https://docs.flutter.dev/development/tools/sdk/release-notes/supported-platforms
1 https://flutter.dev/

https://www.postgresql.org/
https://flask.palletsprojects.com/en/2.0.x/
https://docs.flutter.dev/development/tools/sdk/release-notes/supported-platforms
https://flutter.dev/
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not need, such as templating since we are not serving a frontend through the web server. We

wanted our web server to be easy to debug and develop for, and we thought Flask’s approach

would be most suitable. Regarding support, Flask has an advantage over frameworks like

FastAPI due to its stronger, more mature support from the developer community. While Flask’s

core is small, it is easily extensible with plugins and libraries written specifically for Flask. We

thought this modularity of software would be useful for scaling our servers more efficiently and

reliably so we would not have to wait on a developer team or community to support the

features we want to implement.

Regarding our database, we chose PostgreSQL for its ACID compliance, meaning it

guarantees atomicity, consistency, isolation, and durability of database transactions. Generally

speaking, this makes PostgreSQL a more reliable database than other implementations of SQL

such as MySQL. This is especially important because we are storing data regarding patients’

symptoms which is very valuable to the hospital. Further, PostgreSQL is well tested and

supported by a large developer community, becoming one of the most developer-loved

databases5.

We now explain the architecture of the platform. Below is a diagram illustrating the

technical architecture of the platform as a whole.

Figure 4: Diagram of the platform architecture

5https://insights.stackoverflow.com/survey/2020#technology-most-loved-dreaded-and-wanted-databases-l
oved4

https://insights.stackoverflow.com/survey/2020#technology-most-loved-dreaded-and-wanted-databases-loved4
https://insights.stackoverflow.com/survey/2020#technology-most-loved-dreaded-and-wanted-databases-loved4
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When a patient submits a symptom form, the mobile application sends an HTTP POST

request to the web server containing the form’s information as well as a patient ID. The server

logs this information in the PostgreSQL database. On the doctor’s side of the app, a doctor may

sign into their web application to register a session in a Redis store before issuing a GET request

for symptom data given a patient’s ID.

Authentication works similarly to the above diagram. When a patient logs in using their

HIMFG-given ID number after being registered by a doctor at HIMFG, they are able to create a

corresponding username and password combination for them to use to log into the app. Upon

completing this form, the web server hashes the password using the bcrypt algorithm6 and

stores the patient’s username in the PostgreSQL database. To prevent the patients from having

to re-enter their login credentials every time they open the mobile application, we

implemented a persistent login system. First we store their login data using the library

flutter_secure_storage7, which encrypts data using the platform’s native secure storage

service (Keychain for iOS, EncryptedSharedPreferences for Android). Then, when the user opens

the app again, the encrypted login credentials are restored.

Chapter 6 - Societal Impact

Regarding societal impact, we see this project as providing a technological resource for

families in need, specifically contributing to establishing a foundation for better

health-monitoring applications. Specifically, we see this project as having a positive societal

impact in 2 main capacities: (1) accessibility to technology and (2) building trust and

coordination between society and their technological tools for the better.

Regarding (1), we built this mobile application using a platform-agnostic framework for

the purpose of giving as many families access to the application as possible. Not only are they

able to use this application on all major mobile operating systems; they are also able to use it on

web browsers as well, adding to the accessibility of the application. Further, coordination with

HIMFG means that families will be able to access this application for free. There are no paywalls

or advertisements in the application; everything in the application is designed specifically for

communicating symptom information. We hope that this application’s use will spur the

development of more socially beneficial applications, encouraging more humanitarian/pro

bono/benevolent organizations to design software that ties in with their missions to aid the

community at large. Making technology accessible to as many people as possible aids in

democratizing technology in society, giving more people the ability to take part in a continually

technological world. While many forms of popular software are restricted to certain operating

7 https://pub.dev/packages/flutter_secure_storage#flutter_secure_storage
6 https://en.wikipedia.org/wiki/Bcrypt

https://pub.dev/packages/flutter_secure_storage#flutter_secure_storage
https://en.wikipedia.org/wiki/Bcrypt
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systems and platforms, more software needs to be created with cross-platform use in mind so

that no community is left without access to valuable software tools.

Regarding (2), we see this project as an example of how to build socially responsible

technology that society trusts. In this age, many apps and companies that build those apps have

motives that are not aligned with society at large. The proliferation of gig economy-based apps

such as Uber and Lyft raise questions about just wages, worker exploitation, and the

fragmentation of the working class. Google and Palantir’s products have worrying consequences

regarding not only privacy of data, but also privacy of people’s identities and locations. Public

trust in technology is becoming increasingly tenuous as people are becoming less sure that

using these companies’ apps are for their benefit. In the healthcare space, specifically

concerning the audience targeted by our application, families with children suffering from

cancer and the illnesses that follow it such as fever and neutropenia are severely mentally

taxed, worried about the health and safety of their children. They should not have to also bear

the mental burden of wondering whether their apps are harming them or society at large. We

see our application as a way to write software in a socially responsible way. Tying this

application to HIMFG means we can provide an interface for families to directly interact with

and convey information about their children without needing to worry about where the data

they are supplying is going towards. They can be assured that the only purpose of the

application is for the betterment of what kind of care can be provided to patients even outside

of the hospital. Our application provides a solution for a health and wellness problem that

patients face, and it is our partnership with HIMFG that gives our sole purpose of helping

families credibility.

Further, the minimalism of our application lends itself to more responsible software

development that might be followed also by other organizations and companies. One issue with

applications and software in recent years is the endless focus on feature-building which can lead

to unintended consequences. For example, YouTube’s dislike button, while providing value for

many users, was also used as a weapon by bad actors on the Internet to berate and harass

content creators, both deserving and undeserving alike. YouTube thought this was such a

problem that they recently removed it from the website8. Another example of features having

unintended consequences include racial demographic filters on various dating apps which often

exaggerate already present racial biases and promote sexual racism (Hutson, et al.).

At the root of these problems is how all of these applications are primarily meant for

driving engagement with the application; their goal is to convince consumers to purchase

memberships/subscriptions or maintain constant use of the application so that advertisers can

harvest data. This means that these applications are no longer meant simply for utility and

usefulness for the community at large; they are platforms for producing as much content as

possible, adding features wherever is most fertile for driving user engagement and app use. In

8 https://blog.youtube/news-and-events/update-to-youtube/

https://blog.youtube/news-and-events/update-to-youtube/
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contrast, our application provides the bare minimum number of features needed that users

(both families and the hospital) would find useful. Keeping the number of features available on

our app is not only more maintainable in the long run as the hospital eventually will take full

control of the app and its infrastructure; it has the added benefit of reducing the number of

socially negative side effects that a technology might have on society.

For example, while we were originally considering adding a real-time chat feature so

that families could correspond with doctors, our decision to keep our number of features low

prevented scenarios where doctors at HIMFG may feel overwhelmed and inundated with

questions they may not be able to answer at a moment’s notice. Further, adding chat features

between families and between families and doctors would have opened the possibility of

extraneous messaging and even trolling or disinformation. Keeping an application’s list of

features should be as minimal as possible means there are fewer ways to abuse that

application, and we feel that a similar model of simplicity would greatly benefit technology in

general in limiting the number of negative side effects technology would have on society at

large.

Chapter 7 - Conclusion
With this project, we have laid a strong foundation for an app that will greatly benefit

the HIMFG patients and other stakeholders. At the same time, we have been cognizant of the

ethical, privacy, and legal limitations of our application. It takes a multidisciplinary eye to make

sure that technical requirements are not merely being met, but that the technical requirements

are ordered towards the true human flourishing of the users and society writ large. This is

particularly true when dealing with vulnerable populations such as the patients of HIMFG and

their families. It has been a privilege to build for these families in this project, and be given the

opportunity to implement the practices of ethical design thinking.



16

References

Avilés-Robles, Martha. Personal interview. 12 April 2021.

Bates, D. W., Saria, S., Ohno-Machado, L., Shah, A., & Escobar, G. (2014). Big Data In Health

Care: Using Analytics To Identify And Manage High-Risk And High-Cost Patients. Health

Affairs, 33(7), 1123-1131. doi:10.1377/hlthaff.2014.0041

Bolarinwa, O. A., Salaudeen, A. G., & Akande, T. M. (2012). Overview of knowledge

management applications in health care delivery of developing countries. Academic

Research International, 3(3), 38.

Bonilla-Chacín, M.E., Aguilera, N. (2013). The Mexican Social Protection System in Health.

UNICO Studies Series; No. 1. World Bank, Washington DC. © World Bank.

https://openknowledge.worldbank.org/handle/10986/13300 License: CC BY 3.0 IGO.”

Cervantes, A. A. (2020). Mexico - Data Protection Overview. Data Guidance. OneTrust

Technology. www.dataguidance.com/notes/mexico-data-protection-overview.

Garcia-Martinez, Angelica. Personal interview. 16 April 2021.

Hutson, Jevan A, et al. “Debiasing Desire: Addressing Bias & Discrimination on Intimate

Platforms.” Proceedings of the ACM on Human-Computer Interaction, vol. 2, no. CSCW, 1

Nov. 2018, https://doi.org/10.1145/3290265.

Hoven, J. V., Vermaas, P. E., Poel, I. V. (2019). Handbook of Ethics, Values, and Technological

Design Sources, Theory, Values and Application Domains. Springer Netherlands,

221–250.

Kahn, J. G., Yang, J. S., & Kahn, J. S. (2010). 'Mobile' health needs and opportunities in

developing countries. Health Affairs, 29(2), 252-8.

doi:http://dx.doi.org/10.1377/hlthaff.2009.0965

MEDVISOR - by Communication Science / Core77 Design Awards. (n.d.). Retrieved from

https://designawards.core77.com/Strategy-Research/74928/MEDVISOR

Metcalf, J., Moss, E., Boyd, D. (2019). Owning Ethics: Owning Ethics: Corporate Logics, Silicon

Valley, and the Institutionalization of Ethics. Social Research: An International Quarterly.

datasociety.net/wp-content/uploads/2019/09/Owning-Ethics-PDF-version-2.pdf



17

Stormacq, C., Wosinski, J., Boillat, E., & Broucke, S. V. (2020). Effects of health literacy

interventions on health-related outcomes in socioeconomically disadvantaged adults

living in the community: A systematic review. JBI Evidence Synthesis, 18(7), 1389-1469.

doi: 10.11124/JBISRIR-D-18-00023

Vallor, S. (2011). Carebots and Caregivers: Sustaining the Ethical Ideal of Care in the Twenty-First

Century. Philosophy & Technology, 24(3), 251–268. doi:10.1007/s13347-011-0015-x

Velthoven, M. H., Smith, J., Wells, G., & Brindley, D. (2018). Digital health app development

standards: A systematic review protocol. BMJ Open, 8(8).

doi:10.1136/bmjopen-2018-022969



18

Appendix

"¿Ha recibido orientación respecto a
los cuidados primarios que se deben
tener si se presenta una complicación
luego de recibir quimioterapia?"

"Have you received guidance regarding
the primary care that should be taken if a

complication occurs after receiving
chemotherapy?"

"¿Conoce usted unidades médicas
cerca de su hogar donde puedan atender
urgencias médicas del paciente?"

"Do you know of medical units near your
home where they can attend to the

patient's medical emergencies?"

"¿Sabe de algún servicio médico al que
pueda acudir, cerca de su domicilio, en
caso de una urgencia (una vez que el
paciente presente signos de posible fiebre
y neutropenia)?"

"Do you know of any medical service that
you can go to, close to your home, in case
of an emergency (once the patient shows
signs of possible fever and neutropenia)?"

"¿Cuenta con apoyo para cuidar a los
niños o personas mayores que dependen
de usted cuando debe atender las
urgencias médicas del paciente?"

"Do you have support to take care of
children or elderly people who depend on

you when you have to attend to the
patient's medical emergencies?"

"¿Cuenta con algún apoyo económico
para las urgencias del paciente?"

"Do you have any financial support for the
patient's emergencies?"

"En caso afirmativo, ¿el apoyo con el
que cuenta es dinero en efectivo?"

"If yes, is the support you have available
in cash?"

"¿Cuánto tiempo aproximado le toma
llegar desde su vivienda al HIMFG?
(Especificar el domicilio actual)"

"How long does it take you to get from
your home to HIMFG? (Specify current
address)"

"¿Cuál es el ingreso familiar mensual
aproximado?"

"What is the approximate monthly family
income?"

"¿Cuál es el gasto familiar mensual
aproximado en alimentos?"

"What is the approximate monthly family
expenditure on food?"

"¿Cuál es el gasto familiar mensual
aproximado en: alimentos,
medicamentos, insumos para la atención
del paciente como: pañales, gasa,
material de curación, etc"

"What is the approximate monthly family
expenditure on: food, medicines, supplies
for patient care such as: diapers, gauze,
dressing material, etc"

"Desde la última quimioterapia que "Since the last chemotherapy that your
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recibió su hijo/hija  ¿La vivienda que
habita con el paciente tiene agua, drenaje
y electricidad)?"

son/daughter received, does the house
that the patient lives with have water,
drainage and electricity)?"

"¿Cuenta usted con un teléfono celular
con las siguientes caracterísitcas?"
(Android, iOS, Tiene acceso a WhatsApp",
Tiene acceso a WiFi, Tiene acceso a
Bluetooth)

"Do you have a cell phone with the
following characteristics?" (Android, iOS,
Has access to WhatsApp, Has access to
WiFi, Has access to Bluetooth)

"¿La vivienda actual en la que se
encuentra paciente tiene acceso a
Internet para el uso continuo de la APP?"

"Does the current home in which the
patient is located have Internet access for
the continuous use of the APP?"

"¿En la vivienda actual en donde está
el paciente se dispone de: (se consideran
inseguras las hamacas, camas altas o
dormir en la parte de arriba de una
litera)"

"In the current home where the patient
is, are there: (hammocks, loft beds or
sleeping on top of a bunk bed are
considered unsafe)"

"¿El paciente comparte la cama con
algún miembro del hogar?"

"Does the patient share a bed with any
member of the household?"

"¿Con cuántas personas comparte la
habitación o dormitorio el paciente?"

"How many people does the patient share
a room or bedroom with?"

"¿De acuerdo a lo que conoce del
padecimiento de la enfermedad del
paciente, ¿cuál es la señal de alarma que
hace necesario buscar atención médica?"

"According to what you know about the
patient's illness, what is the alarm signal
that makes it necessary to seek medical
attention?"

"¿Reconoce con facilidad las señales de
alarma de fiebre y neutropenia que
requieren atención médica para
(Nombre)?"

"Do you easily recognize the warning
signs of fever and neutropenia that
require medical attention for (Name)?"

"Ante la parición de fiebre debe recibir
atención pronto. ¿Cuáles son las barreras
para poder hacerlo?: "

"In the presence of fever, you should
receive prompt care. What are the
barriers to being able to do so?: "

"En general, ¿qué tan satisfecho está
con la atención médica que recibe en el
Hospital Infantil de México, Federico
Gómez?"

"In general, how satisfied are you with
the medical care you receive at the
Hospital Infantil de México, Federico
Gómez?"

Table 1: All socioeconomic survey questions in Spanish and English
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“¿Cuál es la frecuencia cardíaca del
paciente?”

“What is the patient's heart rate?”

"¿Cuál es la temperatura del paciente?" "What is the patient's temperature?"

“¿Qué es la frecuencia respiratoria?” "What is the patient’s respiratory rate?"

“¿Cómo es el comportamiento del
paciente?” (Somnolencia, Irritable,
Adormilado, Cansado, Juega y está alerta)

"How is the patient's behavior?"
(Drowsiness, Irritable, Sleepy, Tired,
Playful and alert)

"¿La piel se ve pálida?" "Does the skin look pale?"

"¿Cómo se siente la temperatura de la
piel?" (Normal, Fría, Caliente)

"How does skin temperature feel?"
(normal, cold, hot)

"¿Cómo se llena el capilar?" (Normal,
Anormal/Lento)

"How is the capillary filled?" (normal,
abnormal/slow)

"¿El paciente tiene dificultad para
respirar?"

"Is the patient having difficulty
breathing?"

"¿El color de la piel del paciente es
anormal, como un color violeta o azul?"

"Is the patient's skin color abnormal, such
as purple or blue?"

"¿Ha orinado en las últimas 8 horas?" "Has the patient urinated in the last 8
hours?"

"¿Tiene diarrea?" "Does the patient have diarrhea?"

"¿Tienes vómito?" "Does the patient have vomit?"

"¿Tiene sangrado en alguna parte del
cuerpo?"

"Is the patient bleeding anywhere on
their body?"

"¿Ha dejado de beber líquidos en las
últimas 8 horas?"

"Has the patient stopped drinking liquids
in the last 8 hours?"

"¿Ha dejado de comer en las últimas 8
horas?"

"Has the patient stopped eating in the last
8 hours?"

"¿Tiene dolor abdominal?" "Does the patient have abdominal pain?"

Table 2: All medical status form questions in Spanish and English


