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Chapter 49 ®)
Visual Programming for Minimum e
Viable Product in a Health Design Project

Teresa Blanco®, Natalia Carrera, Diego Cajal®, Eduardo Gil®,
and Roberto Casas

Abstract The presented work is part of a project aimed at designing and devel-
oping a digital health ecosystem focused on improving the monitoring and treat-
ment of depression. This ecosystem integrates various physiological indicators with
subjective mood and activity records to provide valuable insights for therapeutic
interventions. After conducting a comparative analysis of existing software related
to health digital ecosystems that integrate data from different sources, several limita-
tions were identified and addressed in our design. This paper presents the first steps
in the design of one of the key touchpoints of the overall service: the web interface for
healthcare professionals. The design strategy prioritizes real-world testing of func-
tionalities at an early stage through autonomous user testing, before undertaking user
experience design. The need to develop fully functional early prototypes led to the
use of Low-Code and Visual Programming Language techniques. These techniques
minimize the need for textual coding and increase the accessibility of functional
programming for teams without extensive programming expertise, as shown in the
paper. From a technical standpoint, the Minimum Viable Product (MVP) facilitated
data collection from multiple sources, including wearable devices, app-generated
data, subjective mood and activity logs, and qualitative diary entries. Open tools
from Google were used to collect and store subjective data, a third-party platform
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integrated with Google for objective data, and Looker Studio was integrated for visu-
alization and comparison between subjective and objective data. From a collaboration
and teamwork perspective, seamless integration of front-end and back-end function-
alities was achieved without requiring traditional coding approaches, facilitating
multidisciplinary collaboration between designers and developers. From a product
perspective, iterative refinement based on co-design and user feedback gathered
through evaluations involving healthcare professionals allowed for early validation
of the concept’s feasibility in a real-world setting and informed decision-making.

Keywords Functionalities assessment - Design-driven development + Design of
technological ecosystems - Low code - Health digitization - Multidisciplinarity -
Personalized medicine

49.1 Introduction

Approximately 7% of the adult population suffers from Major Depressive Disorder
(MDD) in Europe each year. The World Health Organization (WHO) describes
depression as a mental disorder characterized by a depressed state, lack of interest
and satisfaction, feelings of guilt and low self-esteem, sleep and appetite distur-
bances, low energy, and concentration [1]. These disorders can become recurrent
or chronic, significantly challenging patients’ ability to fulfill their responsibilities,
thereby limiting their quality of life, or even increasing individuals’ cardiovascular
morbidity and mortality [2]. Early identification and treatment of depression has
been shown to be a cost-effective intervention, which would reduce the associated
burden. Traditional diagnosis of depression is based almost exclusively on self-
administered scales, questionnaires, or interviews. Diagnosis is challenging because
symptoms are assessed retrospectively, thus can be biased by the patient’s dysfunc-
tional perception and ability to communicate psychological symptoms, especially in
certain populations such as the elderly and children.

Beyond diagnosis, one of the main challenges within the realm of depression
lies in effectively monitoring the progression of the disease. This is very impor-
tant to detect and prevent relapses, as well as to measure treatment efficacy, read-
just treatment, and ensure commitment and adherence to therapy [3]. Like many
habits, change in a problematic situation usually occurs gradually, progressively,
and sometimes imperceptibly; thus, professional follow-up is imperative to monitor
that improvements are consistently maintained. However, ensuring adequate follow-
up is not straightforward, as it requires more than just providing motivation, and it
also involves striking a balance to avoid dependence on the therapist.

There are several products and services currently on the market that perform
functions such as patient tracking or data integration between practices. Classic clinic
management software includes products for appointments, storing clinic history, and
issuing invoices [4]. The emergence of new technologies has led to the development of
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technological ecosystems that offer solutions for measuring patient monitoring data
through wearables and medical devices. The most relevant are included in Table 49.1.

For instance, Google Health [5, 14—16] leverages technology and data to improve
medical care and public health. Employing artificial intelligence, machine learning,
and medical informatics, it seeks to deliver innovative solutions, by interconnecting
several tools, including:

— Wearable health trackers for physical activity and health (heart rate, blood oxygen
saturation, skin temperature, and sleep, among others), offering personalized
tracking and insights.

— Health and activity platform with personalized recommendations and support
resources based on wellness data collected from apps and wearable devices.

— Clinically validated self-diagnostic questionnaire to assess mental health symp-
toms, which provides links to appropriate support resources. It is only available
in the United States of America.

— Data-sharing platform for data sharing between health, fitness, and wellness apps,
prioritizing user privacy.

— Clinical software that focuses for unifying healthcare data for clinicians, health-
care professionals, integrating medical records, test results, and other relevant
information of the patient.

Nonetheless, despite the proliferation of digital ecosystems, several limitations
remain unaddressed:

— Fragmented data integration: Existing applications often collect diverse data
(physical activity, sleep, eating patterns), but lack the ability to integrate these

Table 49.1 Software for measuring patient monitoring data with wearables and medical devices

Products Devices Patient platform | Online Chat | Reports
consultation
Google Health [5] | Wearables Yes No No Yes
iOS Health [6] Wearables Yes No No Yes
Samsung Health Wearables Yes No No Yes
(71
Cerner Health [8] | Wearables Yes No No Yes
Veradigm Wearables Yes Yes No Yes
FollowMyHealth
[9]
Validic [10] Wearables and | Yes No No Yes
other medical
devices
Healow Hub [10] | Wearables Yes Yes Yes Yes
AirStrip ONE [11] | Wearables Yes Yes No Yes
QardioDirect [12] | Medical devices | Yes Yes No Yes
Welldoc [13] Wearables Yes No No Yes
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with subjective measures like mood and daily activities. This hinders a holistic
view for mental health treatment.

— Limited Individualization: Current solutions may offer insufficient customization
to address the individual needs of each patient and therapist. Highly personalized
interventions are crucial for major depression, as symptoms presentations and
treatment responses can vary considerably among individuals.

— Restricted patient-professional interaction: Many health apps prioritize self-
monitoring and self-help, neglecting to facilitate communication and collabo-
ration between patients and healthcare professionals.

— Compartmentalized approach: Many tools focus on isolated aspects of mental
health or physical well-being, failing to address the interconnectedness of
physiological and psychological factors in a comprehensive manner.

49.1.1 Objectives

This paper presents the initial design stages of a digital mental health ecosystem for
major depressive disorder (MDD). We hypothesize that integrating objective physi-
ological data with subjective mood and activity tracking between consultations will
yield valuable insights to inform therapeutic, psychological, or psychiatric interven-
tions, potentially allowing to expedite interventions, enhancing treatment value, and
strengthening patient-professional connection.

The development of this ecosystem required different service design processes
and the development and integration of innovative technologies, including several
interfaces for several user profiles. This paper specifically focuses on the design
and development of a Minimum Viable Product (MVP) for the web interface of the
ecosystem, targeted towards mental health professionals.

Due to the project characteristics, a design approach was defined to prioritize
rapid user feedback and codesign through iterative design cycles, aligning with
agile methodologies. This approach emphasized functional evaluation over formal
considerations during initial development, enabling early user evaluations with a
fully functional and autonomous field prototype. Also, in line with the emphasis on
technological literacy for designers [17], this proposal seeks to explore the potential
of no-code tools within design-driven development (DDD) processes. Notably, the
MVP presented was designed and developed entirely by designers.
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49.2 Materials and Methods

49.2.1 Low-Code and Visual Programming as Design Tools

The primary goal of a Minimum Viable Product (MVP) lies in presenting the funda-
mental functionalities for a commercial product. Within the design process, proto-
typing and evaluation play a crucial role in substantiating or discarding hypotheses,
ultimately leading to the creation of a refined product that aligns with user and
contextual requirements. For designers lacking development or prototyping skills,
particularly those involving complex interactions or data integration, this phase can
be especially daunting.

While User Interface (UI) tools like Figma and Adobe XD excel at creating
high-fidelity prototypes for websites and mobile apps, their focus lies primarily on
evaluating user interaction (front-end functionality and formal dimension). These
tools often fall short when it comes to assessing the actual functionality and user
experience of the complete system (back-end functionality).

Low-code and visual programming languages are emerging tools that empower
designers to create basic prototypes. These techniques democratize software devel-
opment, enabling participation beyond professional programmers. As described in
literature, main low-code benefits are (i) improved collaboration between designers
and developers thanks to visual interfaces that can be understood by both; (ii)
faster development thanks to drag-and-drop interfaces and pre-built components; (iii)
reduced costs by minimizing the need for extensive coding, specialized developers
and software associated costs; (iv) increased agility that allows to adapt products to
today’s fast-paced environment where needs and technologies evolve rapidly; and
(v) simplified maintenance of application updates and security patches [18-23].

This, combined with in-depth user context research, empowers designers to adopt
a more user-centered design approach. Early and iterative user involvement, enabled
by low-code tools, facilitates continuous feedback and refinement of functionalities,
ultimately increasing the probability of meeting user requirements [18]. Additionally,
low-code programming can be constituted as a cost-effective solution, which is a good
asset to Frugal Innovation [24, 25].

49.2.2 MVP Requirements

The core functionalities to be implemented for the MVP were the following: (i)
Patient records quantitative objective data from biosignal analysis, (ii) Patient records
quantitative subjective data about their mood and activities, (iii) Patient records qual-
itative data as diary entries, (iv) Professional visualizes all Patient data in an interac-
tive Dashboard (v) Professional filters data, and (vi) Professional generates printable
reports (Table 49.2).
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Table 49.2 Core functionalities related to users

Patient end Professional end

Record biosignals Visualize all patient data
Record mood and daily activities Filter by patient and timeframe
Record diary entries Generate printable reports

49.2.3 Architecture

The MVP combines three primary data sources: application data, survey responses,
and the professional patient list. Google Sheets, Google Forms, and Looker Studio
cloud services (Fig. 49.1) were used to prototype the solution:

1. Patient records biosignal data using a dedicated mobile app. This app automat-
ically uploads the results in CSV format to the cloud for secure storage and
analysis within the web application.

2. Patientrecords their mood and daily activities by completing a short, daily Google
Form survey, based on a Likert-scale.

3. Patient records diary entries on an open-ended question embedded within the
same Google Form, allowing the patient to articulate personal thoughts and
experiences of the day in a more narrative format.

4. Mental Health Professionals visualize and interact with the data recorded by the
patient in a dashboard designed with Looker Studio, where they can filter by
patient and timeframe, and generate reports for future consultations.

APP App Data

(Biosignal
measurements)

CLOUD

Spreadsheet
Google Sheets

Survey and diary Spreadsheet Dashboard
Google Forms Google Sheets Looker Studio
Patient List

Google Sheets

Fig. 49.1 Software architecture diagram
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This data integration technique can be described as ETL (Extract, Transform,
Load), since data is extracted from multiple sources, transformed into an interpretable
form, and then loaded into a centralized system that also allows its visualization.

49.3 Results

49.3.1 Development of the Platform

The final dashboard utilized a segmented architecture with three distinct, interac-
tive screens, including embedded buttons to enhance user interaction and real data
accessibility. As mentioned, functionality took precedence over visual design.

The “Main Panel” (Fig. 49.2) act as the central hub, providing a high-level view of
patient data across various timeframes. This design facilitated comparative analyses
and patient progress tracking over time, with the following sections:

1. Patient and Date Selection: Professionals can easily select a patient for consul-
tation by entering their identification number (ID) and choosing the desired time
period using the filter box.

2. Navigation and reports generation buttons.

1
Panel principal “

+ Descargar PDF

D).
.
e
o | : e 2

Fig. 49.2 Sections of the main panel
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3. Habits Tracking: Visual representation of the patient’s responses from the daily
form.

4. Measurements Analysis: A table displays measurements for the selected period
with associated notes. Below, a graph provides a visual representation of all
measurements over time, enabling professionals to track patient progress.

5. Diary Entries: This section chronologically lists the patient’s diary entries with
the “Detailed view” button leading to the dedicated Diary Panel (see below).

The “Day Panel” (Fig. 49.3) focuses on in-depth exploration of data for specific
days. This screen allows mental health professionals to examine daily metrics in
detail, enabling a closer look at a patient’s status and activities on a particular day.
This detailed view is crucial for identifying potential relationships between different
data points. The panel includes following sections:

1. Patient and Date Selection: Professionals can easily change the patient or time
period for consultation, using the filter box.

2. Navigation and reports generation buttons.

3. Day Habits Visualization: Visual representation of the patient’s responses from
the form completed on the selected day.

4. Detailed Measurement Breakdown: A graph presents a breakdown of the
measurements taken on that day, including more detailed data and the different
tests performed. Additionally, a table displays all measurements taken over time
to visualize the patient evolution.

1D | R -
Panel Dia [ o]
o + Descargar PDF
e —
oot ] 3 a
e muestra las respuestas de L Vista de detalle de las medidas tomadas en el dia seleccionado y atos en
Leyonda
-
P S
: : I I
o 843 > == ==
Hoy ha sido muy mal dia G =
8 7
3/3

Fig. 49.3 Sections of day panel
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1
Panel Diario (o]

+ Descargar PDF

Entrada de diario 4

Hoy ha side muy mal aia

Fig. 49.4 Sections of diary panel

5. Day-Specific Diary Entry: If available, the diary entry of the selected day is
displayed. A “Detailed view” button leads to the Diary Panel (see below).

Finally, the “Diary Panel” (Fig. 49.4) prioritizes in-depth presentation of patient
diary entries. This section complements the quantitative data presented in the other
panels by offering a qualitative perspective on patient experiences. By integrating
diary narratives, the dashboard fosters a holistic understanding of the patient’s condi-
tion, encompassing both objective data and personal reflections. The panel includes
the following sections:

1. Patient Selection: Professionals can easily select a patient’s ID using the filter
box.

2. Navigation and reports generation buttons.

3. Diary Entry Calendar: A table displays all dates with available diary entries that
the professional can select.

4. Selected Diary Entry: This section displays the patient’s diary entry for the
selected day.

49.3.2 Evaluation

Two psychologists were involved in several rapid iterations of codesign and evalua-
tion of the MVP specific content and interface. The process included activities such
as workshops, focus groups, and informal meetings aimed at two goals: the first to
agree on and define the functionalities and minimum interface requirements, and
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the latter to present and discuss the results of the field use and functionality of the
prototypes. In this sense, they acted as co-designers and evaluators.

In addition, they collaborated with the team to develop and evaluate qualitative
patient survey questions that could be adapted to individual needs. While this was not
the primary focus of the project, the qualitative patient survey was also pretested in a
healthcare setting as a preliminary step to user interface design. This pretest helped
to obtain two good insights to undertake the design: to what extent the importance
of different daily aspects related to subjective data would vary depending on the
patient’s profile, highlighting the need of a high personalized user experience, and to
what extent the type of input data (strings, numbers, etc.) would influence how the
data would have to be processed and visualized (Fig. 49.5).

The project team itself also evaluated the process. At the team level, the MVP was
considered a very useful tool for early field testing of functionalities, for enhancing
communication among team members from development and design teams, as well as
for laying the groundwork for a more robust and user-centered future design. From
the perspective of the designer who implemented the low-code MVP, the process
was a valuable learning experience that highlighted the benefits of using a low-code
approach for rapid prototyping and testing.

’ Ajusus ?

= Panel Dia a
D

 Habitos |

W R SONN I RSSO
35
0 ’7 + Descargar PDF

Fig. 49.5 MVP evolution: an iteration result of qualitative pretests
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49.4 Conclusions

In the design process, prototyping and evaluation are fundamental for achieving a
successful outcome. This work explored the potential of design-driven development
empowered by no-code tools for creating early Minimum Viable Products (MVP)
that enable early and rapid evaluations of product functionality.

The framework is the development of a research project to create a digital
ecosystem aimed at improving mental health treatment and monitoring. The develop-
ment of this ecosystem required a service design process with different touchpoints
using innovative technologies in a complex environment. This paper presents the
prototype of one of the service touchpoints: the web for use by healthcare profes-
sionals, where physiological data of the patient is collected, along with subjec-
tive records of the patient’s mood and daily activities. In addition, conclusions and
challenges are presented derived from the comparative study of current healthcare
technology ecosystems.

In the early stages of the design, a strategic decision was made to prioritize the
evaluation of functionality over user experience in the case of the web. To this end,
low-code tools were used in the design team to generate an MVP that could be used
in the field with real users and make rapid iterations. This can be very useful in
environments where intervention needs to be especially careful, as in health realms.

It is true that in these cases the selection of evaluator users is very important. The
user must be aware that they are using a prototype that is visually very different from
the final one. Therefore, in this work the prototype was co-designed and evaluated
with healthcare professionals and the process was evaluated by the project’s technical
team, as part of an action-research process.

The MVP provided a valuable interface and a solid foundation for further
evaluation, improvement, and validation of hypotheses regarding the health data
ecosystem’s benefits in mental health treatment. The process was also highly valued
by the technical team. Moreover, this work reinforces the importance of designers’
technological literacy, and the key role they could play in the first steps of developing
products.

Now further research is being developed to refine the platform and assess its
effectiveness in clinical settings.
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