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ABSTRACT

In response to the imperative to address the lingering respiratory effects of COVID-19,
we present the outcomes of our endeavor to develop a digital platform tailored for
effective therapeutic education in respiratory rehabilitation. This platform meets the
escalating demand for remote rehabilitation services, particularly for patients con-
tending with post-COVID-19 respiratory conditions. It not only furnishes therapeutic
education and facilitates self-guided rehabilitation sessions but also caters to the
training needs of healthcare professionals and students specializing in respiratory
rehabilitation. Employing a meticulous user-centered approach, we engaged reha-
bilitation therapy experts and collaborated with educational institutions to shape
the platform’s design. Its usability evaluation was guided by Abhay Rautela’s pro-
tocol, supplemented by the Computer System Usability Questionnaire (CSUQ). The
evaluation encompassed 58 participants undertaking tasks reflective of their roles
as patients. Insights collected via the CSUQ provided a comprehensive assessment
of user satisfaction and overall platform usability. The ensuing analysis of usability
evaluation results offers valuable insights into the platform’s strengths and areas for
enhancement. The cumulative usability acceptance percentage of 72.56% positions
our platform within the “Acceptable” range on the System Usability Scale (SUS). This
research advances respiratory rehabilitation by offering a solution that is accessible,
efficient, and adept at supporting post-COVID-19 recovery journeys.
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INTRODUCTION

The COVID-19 pandemic caused by SARS-CoV-2 has posed unprecedented
challenges to global healthcare systems, necessitating efforts to contain its
spread and minimize its impact on mortality. Addressing the long-term health
effects experienced by COVID-19 survivors, especially respiratory condi-
tions, has emerged as a significant concern, profoundly affecting the quality
of life and functional abilities of recovering patients.

In response, the healthcare field has rapidly evolved with the emergence
of Information and Communication Technologies (ICT), playing a piv-
otal role during the pandemic by facilitating work and social interactions.
Telemedicine and tele-rehabilitation have arisen as essential tools in providing
comprehensive post-COVID-19 care, bridging the gap between patients and
healthcare providers while ensuring the safety and accessibility of healthcare
services.

The field of telerehabilitation has gained prominence as a valuable
approach to delivering remote healthcare services, particularly in the con-
text of the COVID-19 pandemic. Several telerehabilitation platforms have
emerged to address the challenges of delivering rehabilitation interventions
to individuals with COVID-19-related sequelae. Notable platforms include
ReCOVery (Samper-Pardo et al., 2023), Rehab Guru (RehabGuru, 2022),
Rehab My Patient (RehabMyPatient, 2023), and FreePT (FreePT, 2023).
Additionally, platforms like Microsoft Teams, Zoom, Google Hangouts,
Skype, Facebook Messenger, and Apple Facetime have played pivotal roles in
facilitating telemedicine, offering video consultations with synchronous and
asynchronous support for ambulatory patients.

For successful TR technology, usability is crucial, embracing principles and
patterns that promote effectiveness, quality, and service usefulness. The evalu-
ation of usability in TR platforms holds significance in assessing user satisfac-
tion and optimizing system design. Abhay Rautela’s protocol (Rautela, 2018)
and the Computer System Usability Questionnaire (CSUQ) offer structured
methods for evaluating usability (Lewis, 2018). These frameworks guide the
identification of user needs and preferences, shaping platforms that cater to
user expectations.

Our research aims to advance post-COVID-19 care by developing a usable
digital platform for therapeutic education in respiratory rehabilitation. We
assess the platform’s usability using a proposed protocol and the Computer
System Usability Questionnaire (CSUQ).

This article presents the findings of our research, focusing on the results of
the usability evaluation and their implications for respiratory rehabilitation.
By providing evidence-based insights, we make a significant contribution to
the advancement of tele-rehabilitation and telemedicine as integral compo-
nents of post-COVID-19 care. The article is organized as follows: Section 2
elaborates on the specifics of the conducted case study. Following that,
Section 3 outlines the developed protocol for usability evaluation and the
corresponding experimental process. Lastly, Section 4 presents the findings
and ultimate conclusions.
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MATERIAL AND METHODS

As contemporary healthcare landscapes become increasingly reliant on tech-
nological solutions, the intricate interplay between user-centered design and
efficacious rehabilitation interventions emerges as a focal point of investi-
gation. The developed platform presents tele-rehabilitation with an asyn-
chronous approach. The usability evaluation was conducted considering the
platform’s main functionalities, focusing on those of greater value from the
patient’s perspective.

Case Study

The platform provides free and open access to asynchronous tele-
rehabilitation sessions for all users with COVID-19 sequelae. Figure 1 shows
the main interface of the tele-rehabilitation platform, where four main sec-
tions can be clearly identified. Section a) features a Log In for registered users,
section b) presents a button to access the platform as a guest, section ¢) pro-
vides a link for user registration on the platform, and section d) offers a link
to learn more about the platform.

NPN\R

Accessible Digital Therapeutic ) a)
Education Platform for Individuals

with Respiratory Rehabilitation . _oon
Needs

david.moralesO3@epn.edu.ec

‘! Password *
.
Forgot your password?

- I—

U have ar ount’ iREGISTER NOW!
d) ABOUT US

Figure 1: Principal interface of telerehabilitation platform.

In section a), the user can access all the exercises on the platform, includ-
ing comprehensive rehabilitation plans, as shown in Figure 2, section a).
Once the exercise is selected, the patient can perform it by following the
video demonstration, which clearly shows how to perform the exercise.
Additionally, a description of the exercise can be read as detailed in section b).

Users who do not wish to register on the platform can access tele-
rehabilitation materials as guests. In this section, the user can view exercises
with low difficulty and suitable for all audiences. However, they won’t be
able to track their progress with exercise assessments, which are conducted
after completing each exercise, as depicted in Figure 3.
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Figure 2: Telerehabilitation exercises.

The feedback obtained from the exercise evaluation helps the platform
keep a record of the patient’s progress and learn about their well-being during
the tele-rehabilitation session.
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Figure 3: Exercise evaluation.

The platform allows users to register easily and intuitively by filling out
forms, as shown in Figure 4. This involves entering their personal infor-
mation in section a), providing consent for the handling of their personal
information in section b), and specifying the specific aftermath they are
experiencing in section c).

Register Register Register
@ PersonaiData @) comsen @) Cinic s @ rersonoioms @ Consent @) cincosta @ resonsivss @ consent @) Clnio Data
Informed Consent Clinic History
Personal Data
DAVID | give my consent for the recording of my medical
information in your medical rehabilitation application. |
understand and accept that this information will be used Blood type
exclusively for treatment, monitoring, and improvement of Fes .
MORALES my physical rehabilltation process. Furthermore, | declare
the following:

1. 1have been informed and understand that my
personal medical information related to my physical SOLTERG
rehabiltation process will be collected, stored, and
uset in vaur merlical rehahilitatian annlication

Figure 4: User registration.
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Section d) provides information about the platform, its creators, the pur-
pose of the platform, and acknowledges all those who have contributed to
its realization.

EVALUATION RESULTS AND DISCUSSION

In this section, the usability evaluation process of the web platform PAR
“Therapeutic Education” is described. The usability evaluation was carried
out following the usability evaluation protocol proposed by (Rautela, 2018)
see Figure 5. This protocol was accompanied by the inquiry method pro-
posed by (Lewis, 1993, 2018) as seen in the Computer System Usability
Questionnaire (CSQU).

Stage 2.1: Create Stage 3: Conduct Stage 4: Analyze Stage 5: Create & Stage 6: Check whether
Scenarios & Tasks the Usability Test Usability Test Data ~ Present the Usability accepted recommendation
Test Report have been incorporated

Stage 1: Plan

the Usability Test @ | D\[O}O
4. b5
’—@@ B)—w
v
Stage 2.2: Recruit
Participans

Figure 5: Usability evaluation protocol.

Below, each of the stages of the protocol is described:

Defining Evaluation Objectives

The following objectives are defined.

1. To use the inquiry method, CSQU questionnaire, to evaluate the PAR
Web platform.

2. To understand the responses of patient users and their level of satisfac-
tion regarding the platform.

Preparing the Evaluation

In this stage, the necessary materials or documentation are prepared to
be provided to each user. This documentation may include the follow-
ing documents: consent letter, manuals, or tool instructions. In our case,
an instructional guide was provided, which specifies a description of the
platform and the details of the tasks to be performed by the users.

Participant Selection

This evaluation process was carried out with 58 users considered patients
who have experienced COVID, their ages ranging from 23 to 28 years old.

Usability Evaluation Execution

During this stage, the usability evaluation session of the PAR web platform
takes place, where the following points are explained:
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. General instructions on how the usability evaluation will be conducted.
« Delivery of the necessary documentation or links to each user.

Tasks

Among the specified tasks to be performed by each user are the following:

Table 1. Activities performed in the role of patient.

Tasks and subtasks

T1. Register as a patient on
the Platform

. Enter first name.

. Enter last name.

. Enter identification.

. Enter date of birth.

. Enter email address.

. Enter a password

. Select user type.

. Confirm consent.

. Enter medical history.

O 0NN L h W=

T2. Log in to the platform

1.Enter email address.
2.Enter password.

T3. Explore rehabilitation
exercises by workout plans

1. Access the Rehabilitation menu.

2. Click on workout plans.

3. Select a workout plan.

4. Click on difficulty and review plans categorized as
advanced, low, and basic.

5. Click on category and review the muscular and
respiratory options.

T4. Follow a low-difficulty
training exercise

1.Click on a video from the workout plans or free
training based on your need.
2. Repeat what you see in the exercise video.

T5. Evaluate an exercise
when it has been completed

1. Click on completed exercise.

2. Click and move the fatigue line according to your
progress level considering 1 (lower) to 10 (higher).
3. Click and move the recovery line according to your
progress level considering 1 (higher) to 10 (lower).
4. Click on Finish.

5. Check if the message “Exercise completed for the
day” appeared.

T6. Disconnect from the
platform

1. Click on the user with your name.
2. Click on Log Out.

Analyze and Present the Results of the Usability Evaluation

In this stage, the obtained values are analyzed and presented through the
inquiry method of the CSQU usability surveys (Lewis, 2018). The values
ranged from 1 (Strongly Agree) to 7 (Strongly Disagree), including the “Not
Applicable” (N/A) option; lower values were interpreted as indicators of
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higher satisfaction. To calculate the usability acceptance percentage, a cor-
respondence between CSUQ and SUS values was established to transform
the CSUQ scale values from 1 to 7 into a 0 to 100-point scale that matched
the SUS scale for interpretation. Equation 1 presents the formula for this
transformation.

16
csuo = 100 — ([ (Z2=1E3Y97) 4 *(@) (1)

16 6

The process to obtain an equivalent score to that of the SUS from a CSUQ
score involves subtracting 1 from the mean of the 16 individual CSUQ ques-
tions and multiplying that value by 100/6 to extend it to a 0 to 100-point
scale. Then, this value is subtracted from 100 to reverse the scale (Lewis,
2018). The transformation was carried out to utilize the SUS scale (Bangor,
Kortum and Miller, 2009), presented in Figure 6, which allows us to com-
pare adjective ratings and acceptability scores in relation to the obtained SUS
score. As we can observe in the SUS scale (Brooke, 2013), it assigns the label
“Acceptable” when the evaluation score is above 70, “Not Acceptable” when
the value is below 50, and “Marginal” when it falls between 50 and 70.

72.56%
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Figure 6: SUS scale.

Figure 7 presents the results of the average analysis for each question and
its correspondence between CSUQ and SUS, obtained from the usability eval-
uation of the PAR platform. Its average is 72.56%, which falls within the
“Acceptable” range according to the SUS scale, see Figure 6.
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Figure 7: Usability evaluation results per question.
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CONCLUSION

This paper has presented the development and evaluation of a digital plat-
form for respiratory rehabilitation in post-COVID-19 patients. The platform
addresses the growing demand for remote rehabilitation services, especially
in the context of respiratory conditions resulting from COVID-19. By pro-
viding therapeutic education and supporting self-rehabilitation sessions, the
platform caters to the specific needs of patients while also facilitating the
training and education of healthcare professionals and students in the field
of respiratory rehabilitation.

The platform’s design process, guided by a user-centered approach, incor-
porated insights from rehabilitation therapy experts and collaboration with
educational institutions. The usability evaluation, conducted using the pro-
tocol proposed by Abhay Rautela and the Computer System Usability
Questionnaire (CSUQ), involved a cohort of 58 participants in roles sim-
ulating patients. Through the CSUQ, feedback was gathered to assess user
satisfaction and overall platform usability.

The results of the usability evaluation indicated that the platform’s usabil-
ity falls within the “Acceptable” range based on the SUS scale. This research
offers valuable insights into the strengths and potential areas for improve-
ment of the platform. It serves as a significant step forward in advancing res-
piratory rehabilitation, offering accessible and effective solutions for patients
on their journey to post-COVID-19 recovery.

The study’s findings contribute to the ongoing evolution of tele-
rehabilitation and telemedicine as integral components of post-pandemic
healthcare. By prioritizing usability and user-centered design, this research
assists healthcare providers in delivering high-quality, patient-centric care
remotely. As we continue to navigate the challenges posed by the COVID-19
pandemic and its aftermath, the usability-driven solutions presented in this
study hold promise for improving the lives of patients and the efficacy of
healthcare services.
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