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Abstract

Introduction: e-Seating is a mobile application developed to assist rehabilitation
professionals in decision-making during the prescription of wheelchairs and
postural support devices (WPSD). The app provides a structured assessment
protocol, aligns with the stages of the prescription process, integrates relevant
information, and generates technical reports. Objective: To describe the
development and evaluation process of the e-Seating application. Method: This
qualitative, exploratory, and descriptive study was conducted in three phases,
involving 91 participants, including occupational therapists, physical therapists,
physiatrists, technicians, wheelchair users, and technology specialists. In phase 1,
challenges related to WPSD assessment and prescription were identified, informing
the development of the initial prototype. In phase 2, the app was tested and refined
based on feedback collected through four iterative versions. In phase 3, technology
experts assessed the app’s usability. Data collection methods included semi-
structured interviews, focus groups, and heuristic evaluations. Data analysis
followed a qualitative approach. Results: Phase 1 revealed a lack of systematization
in WPSD assessment and prescription, communication gaps between professionals
and technicians, and limited user participation. In phase 2, feedback from
rehabilitation professionals contributed to improvements in each app version. In
phase 3, usability testing informed refinements to the app’s technical and
functional features. Conclusion: The study led to the development of a structured
framework for WPSD assessment and prescription, offering comprehensive
support throughout the prescription process.

Keywords: Wheelchair, Assistive Technology, Mobility Assessment, Occupational
Therapy, Seating, Postural Support.
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Development and assessment of the e-Seating app as a tool for prescribing wheelchairs and postural support devices: a qualitative study

Resumo

Introdugiio: e-Seating é um aplicativo desenvolvido para apoiar os profissionais de
reabilitagio na tomada de decisio no processo de prescricio de cadeiras de rodas e
dispositivos de adequagio postural (CRDAP). Oferece um roteiro sistematizado de
avaliacdo, acompanha as etapas da prescri¢do, integra informagoes e gera relatérios
técnicos. Objetivo: Apresentar o processo de desenvolvimento e avaliagio do aplicativo
e-Seating. Método: Trata-se de um estudo qualitativo, de cardter exploratério e
descritivo, conduzido em trés fases, com a participacio de 91 individuos (terapeutas
ocupacionais, fisioterapeutas, fisiatras, técnicos, usudrios de cadeiras de rodas e
especialistas em tecnologia). Na fase 1, foram identificados os desafios relacionados 4
avaliagio e prescricio de CRDAP que subsidiaram o desenvolvimento do protétipo
inicial. Na Fase 2, o e-Seating foi testado e aprimorado a partir dos feedbacks recebidos
em quatro versoes. Por fim, na fase 3, especialistas em tecnologia avaliaram a usabilidade
do aplicativo. A coleta de dados foi realizada por meio de entrevistas semiestruturadas,
grupos focais e avaliagio heuristica. A andlise dos dados seguiu abordagem qualitativa.
Resultados: Na fase 1, identificou-se a auséncia de sistematizagio nos processos de
avaliacio e prescri¢io de CRDAP, dificuldades na comunicagio entre profissionais e
técnicos e participagio limitada dos usudrios. Na Fase 2, os profissionais de reabilitagio
contribuiram com sugestées que aprimoraram cada versdo do aplicativo. Na Fase 3, os
testes de usabilidade possibilitaram o refinamento dos requisitos técnicos e funcionais
da ferramenta. Condlusdo: Este estudo resultou na proposi¢io de um roteiro para
avaliagio e prescri¢io de CRDAP, promovendo suporte na jornada de prescri¢o.

Palavras-chave: Cadeira de Rodas, Tecnologia Assistiva, Avaliacio da Mobilidade,
Terapia Ocupacional, Sistema de Posicionamento, Suporte Postural.

Introduction

The World Health Organization (WHO) estimates that between 10 and 15% of the
world population has some type of disability and that 10% of them need a wheelchair
(World Health Organization, 2011). In developing countries, wheelchairs are often not
fitted according to their user’s body features and only less than 5% of those who need
this equipment have a model fit to their condition (Jhpiego Corporation, 2015;
Cruz et al., 2016; Caro & Cruz, 2020).

Several wheelchair users need additional postural support devices (PSD) (Cook &
Polgar, 2015; Pontes et al., 2021; Hosking, 2024). Regardless of the type of PSD, there
is evidence that appropriate evaluation methods can promote better choices and
outcomes for patients (International Organization for Standardization, 2006; Khasnabis
& Mines, 2013; International Society of Wheelchair Professionals, 2016). The WPSD
prescription is part of a complex intervention which is usually performed by
physiotherapists (PT) and occupational therapists (OT) (Hastings et al., 2003; Campos,
2013). Some studies show the importance of expertise in the WPSD prescription process
and some assessment scales can assist practitioners in their decision-making (Kenny &
Gowran, 2014; Aissaoui et al., 2001, Hatta et al., 2007, Toro et al 2017).

Our study highlights a singular contribution to be added to the assessments available
since it is not focused on the outcomes, such as functioning, user skills or satisfaction
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with the technology; it rather focuses on establishing a framework with features to
prescribe the technology to the user and considers their participation in this process
(Kirby & Doucette, 2019).

A review of the literature gives evidence to support the need of our study to provide
a framework for the process of prescription, to standardize it and to organize the
documentation of practice. Our study aims to present the research process of
development and usability of the e-Seating prototype, a mHealth App developed to
support the process of assessment and prescription of WPSD for OTs and PTs.

Methods

Ethics

This study was approved by the ethics and research committee Institutional Review
Board of the Universidade de Siao Paulo, Brazil (protocol number
53929516.6.0000.0065). All the participants signed a consent form to participate in
this research. The data was stored on the study researcher's external hard drive and will
be preserved for five years.

Study Design

This study has a qualitative approach, consisting of three sequential stages of
development and evaluation. An iterative process consisted in consulting/user testing
(using open interviews at all stages), system (re)design and software development. Figure
1 shows all the stages and participants of our study. All questionnaires used in this study
are available on Supplementary Material (Klein, 2020).

RESEARGCH DESIGN
QUALITATIVE APROACH
I
INVESTIGATIVE EXPLORATORY
STAGE 1 STAGE 2 STAGE 3
Identifying the content to develop the Tests of prototypes Usability Tests
prototype v1 v1,v2, v3 and v4 V5 and v6

& 2 °
\ el L1
B ™= o —
Questionnaire with Interview with Interview with experts
Rehabilitation practitioners technicians Wheelchair users in digital technology

AL S NN

i

Group 1 Group 2 Group 3 Group 4
(Stages 1 and 2) (Stage 1) (Stage 1) (Stage 3)
N=73 N=5 N=5 N=8

Total sample N=91

Figure 1. Qualitative research design. These three stages are described as follows concerning their
participants, instruments, data collection and data analysis.
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STAGE 1 - Prototype development v1

This stage aimed to identify the clinical practice features and the terminology used in
the prescription of WPSD by rehabilitation practitioners, specialized technicians and
user’s needs. All stage 1 interview structure questions were developed based on a literature
review and on AT abandonment studies, clinical practice challenges related to WPSD
prescription (Frost et al., 2012; Lange & Minkel, 2017). The three questionnaires were
previously validated by a commission of specialists in the field. The study methodology
used qualitative techniques (Murphy et al., 1998; Mays & Pope, 2000).

All the content or discourse of the answers was explored to develop the prototype (v1) of
the App based on the real needs of the rehabilitation settings. The App was developed in
Android Studio® with Kotlin® language and used SQLite” to implement an internal database.
The remote database service is provided by back4app® (Klein & Lopes, 2018).

Recruitment stage 1

A convenience sample of twenty-four participants (n=24) was invited to join Stage
1. The inclusion criteria for each participant and the instruments for data collection are
described as follows and are available in Supplementary Material.

1) Practitioners: fourteen practitioners (n=14) (OTs, PTs and physiatrists): have a
minimum of twenty-four months of clinical practice of WPSD, work experience in a
range of settings (public and private) of different workplaces in the State of Sao Paulo,
Brazil. The form themes comprised evaluation features, such as procedures,
instruments, tools, and terminology adopted for WPSD prescription. For data
collection, the principal author contacted the professionals by telephone and, after they
signed an online agreement, the researcher sent the link to the participants by e-mail.

2) Specialized technicians: using the 'snow ball technique', five participants (n=5) who
were technicians working in orthopedic settings were recruited, with a minimum of
twelve months of practical experience in WPSD, and work experience in different
settings of rehabilitation (public, private or self-employed). A semi-structured
interview consisted of questions related to the themes: comprehension of the
prescriptions, communication with the rehabilitation team, and the participation of
users in the process of experimenting the WPSD prescribed. The interviews were
conducted at the workplace.

3) WPSD Users: five participants (n=5) were included: aged eight or over; being literate
and a user of WPSD for at least six months. A semi-structured interview consisted of
questions related to the themes: evaluation process for WPSD, perception of the user
about their participation in the process of prescription, the practitioners involved, and
follow-up services of the WPSD. The participants were invited to the interviews through
social media. These interviews were conducted by the principal author in the
participant’s home. All the interviews were recorded using an iPhone 6° by Apple Inc.
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Data analysis stage 1

All the interviews were categorized. For practitioners, data were organized into categories
such as instruments and tools used by practitioners, methods of assessment, terminology
adopted, strategies to monitor the client and difficulties faced in clinical practice.

For the specialized technicians, the analysis aimed to identify their comprehension
about WPSD prescription, communication with users and their families and also with
the practitioners.

For WPSD users, data were analyzed according to the information in their report
about the evaluation process, prescription, satisfaction with WPSD and follow-up.

At this stage, we adopted Lefevre’s analysis of the content, which gathers information
from the different respondents to summarize all the content in a collective discourse
(Lefevre & Lefevre, 2010).

The qualitative analyses of the participant’s discourse were performed, but the
discourse of the practitioners was mostly used to define the terminology to formulate
the flow diagram for v1 of the e-Seating App (Creswell & Clark, 2017).

STAGE 2 - Prototypes Versions Test 1 to 4 (v1, v2, v3, v4)

The second stage aimed at improving the overall functioning of the app and
consisted in developing, testing and evaluating the prototype versions 1, 2, 3 and 4. The
instruments and data collection are described in the sequence order of their application:

Description of Test vl

Six practitioners (OTs, PTs and physiatrists) were invited for this stage. The criteria
were that the subjects had worked with WPSD for a minimum of twelve months and
worked in different places. The goal was to present the first version(v1) of the App to
them, for exploring it. v1 was presented individually to the participants using a Tablet
Samsung Galaxy® Note model SM-P601 - version Android 5.1.1. The participants
answered the open question, based on the design thinking method (McLaughlin et al.,
2019): “What do you think of this App?”. The main researcher took note of the
suggestions. The answers were also recorded using an iPhone 11° by Apple Inc. Data
from this exploratory question were used for improving v2.

Description of Test v2

To test v2, a convenience sample of ten participants (n=10) was invited based on the
inclusion criteria of at least twelve months of WPSD prescription experience. The e-
seating App was presented by the main author of this research to all the participants
simultaneously using a 300 x 228 Data Show Projector HD with the App Vysor® -
Android control on PC. All the participants were asked to complete a questionnaire
following the demonstration of each item of the e-Seating App.

A Health Care Professionals Questionnaire was developed using a five-rating Likert
Scale where 1: Strongly disagree, 2: Disagree, 3: Neutral, 4: Agree and 5: Strongly agree,

for the issues: suitability in clinical practice; content about the wheelchair; variety of
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PSD, backrest, head restraint, trunk support, upper limb and lower restraints models;
safety system and tables/ supports (Supplementary Material).

The participants also scored the feasibility of the PDF report assessment produced
by the App and the interaction between the user and the practitioner. It was possible for
the participants to give feedback on all the questions and suggestions to improve the
App for the next prototype, v3. This test was used as a reference to the agile prototyping
method of software development (Srivastava et al., 2017).

Description of Test v3

v3 was applied to thirty-nine rehabilitation practitioners (n=39) from one of the
hospitals in Sao Paulo, Brazil. The inclusion criteria were that the subject be an OT or
PT, with or without experience in WPSD.

The procedures were exactly the same as those adopted for v2 (including the
questionnaire applied). The feedback given by the participants was used for the next
prototype, v4 (Srivastava et al., 2017).

Description of Test v4

v4 was tested with a small sample of four rehabilitation practitioners (n=4). The
inclusion criteria was to have a minimum twenty-four-month experience in WPSD
prescription. We aimed to compare if both ways of data gathering (printed form or app)
were considered effective by the practitioners.

The participants tested v4 of the App in a context of focus group technique (Vicsek,
2007). Each participant met the researcher at the University where the research was
being conducted. In a special room, they received a link to download the e-Seating App
to their own mobile phones.

All the participants received a case study with the full information about a patient
who needed a WPSD prescription. They received instructions on how to apply the
assessment to the case study. These participants were then divided randomly into two
pairs (2-2); one pair started to use the app and the other used a printed sheet with the
same content as the app. The time to complete the assessment was recorded. After this,
both groups changed their roles, i.e. the one who performed the assessment with the
app turned to the printed sheet and so on for the other group.

When they had completed both methods, the main researcher asked the pairs to
discuss both ways of performing the prescription for 25 minutes, and after this, all four
participants discussed outcomes together for a further 45 minutes. These discussions
were recorded and transcribed by a research assistant.

Data analysis Stage 2

This stage comprised a quantitative and qualitative approach by the descriptive data
from the questionnaires, organized in the Microsoft Excel Program®, to identify the
frequency and intensity of answers. The notes were organized in Tables with the main
suggestions reported by the participants for each prototype (Srivastava et al., 2017).
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STAGE 3 - Prototypes Usability Test Versions 5 and 6

v5 and v6 were tested by eight technology experts (TEs) (computer programmers,
engineers and UX designers) in two tests (test 1 and test 2). The goal was to find gaps and
technological problems using the Nielsen Heuristic Assessment method (Nielsen, 2012).
Each participant tested the prototypes using a Samsung Galaxy “Note tablet - Android
version 5.1 - 2014 edition. They were guided through the performed four predefined tasks:
1) registering a new patient, 2) prescribing a wheelchair, 3) prescribing PSD and 4) exporting
the final report document to their own email and then answering a 10-question form
(Supplementary Material). The notes were reviewed and the programmers implemented the
suggested changes in v6. Test 2 was performed with the same evaluation method as in test
1. All the TE tests comments were recorded by the main author of this research during the
test and after these procedures, the final v7 was concluded.

Data analysis Stage 3

The answers given by the TE were organized into tables. Each of the 10 questions of
the interview script was classified according to the level of usability problems, ranging
from 0 to 4 (0: unimportant; 1: an aesthetic problem; 2: a simple problem; 3: a serious
problem; 4: a catastrophic problem). All the qualitative suggestions were transcribed and
analyzed for the final adjustments of the App.

Finally, the e-Seating App followed these development steps and the system
architecture represents the WPSD prescription flow in Figure 2.

WPSD prescription flow

PR

7 s A
(PDF ) -
— €D =)

Figure 2. Architecture for WPSD prescription by the e-Seating App. The prescriber evaluates the
patient and adds the data in the App. The system generates a PDF document with the illustrated
prescription and detailed metrics. The technician interprets the prescription and performs the
customization of the mobility device.

Results

STAGE 1 - Gathering information for developing v1

In Stage 1, the frequency of PSD types mentioned and the terminology adopted by
the participants are described in Table 1, and the fourteen practitioners were
interviewed, according to Table 2.
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Table 1. Terminology and Postural Support Devices (PSD) cited by the rehabilitation practitioners (n=14).

Device category Number of PSD cited Terminology used n (%)
hard and flat support 9 64%

anatomical 9 64%

plan 8 57%

different densities 6 42%

Seat n=10 with cushion space insertion 4 28%
modular 4 28%

custom molded 3 21%

digitized 3 21%

canvas or tarpaulin 2 7%

hard surface 9 64%

hard plan surface 8 57%

anatomical 7 50%

carved 6 42%

digitized 5 35%

with lateral support 5 35%

Backrest n=14 arched 4 28%
wedge 4 28%

different backrest heights 4 28%

modular backrest 4 28%

tarpaulin 3 21%

with regulated straps 3 21%

custom molded 2 14%

with lumbar support 2 14%

with a two-point support 7 50%

adjustable 6 42%

fixed/rigid 5 35%

curved 4 28%

with a three-point support 4 28%

Trunk supports n=13 anatomical 3 21%
custom molded 3 21%

modular 2 14%

plan 2 14%

retractable 2 14%

in one point 2 14%

adjustable 6 42%

removable 6 42%

occipital support 6 42%

forehead stabilizer 6 42%

lateral support 5 35%

Head restraints n=13 R plan . > 35%
with angulation 4 28%

modular 4 28%

fixed 4 28%

curved 2 14%

rigid/hard 2 14%

anatomical 2 14%

cushioned 7 50%

tray 7 50%

Upper limbs support n=06 adjustable height 6 42%
removable 3 21%

manufacturer's originals 2 14%

box 8 57%

wedge 6 42%

“swingaway” 6 42%

Lower limbs support n=7 footplates 5 35%
tray 4 28%

hangers 3 21%

cushioned 2 14%
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Table 1. Continued. ..
Device category Number of PSD cited Terminology used n (%)
pelvic belt 13 92%
shirt belt (torso) 8 57%
Safety System n=6 ch}est bele 8 o7%
diagonal 3 21%
a four-point support 2 14%
modular 2 14%
customized table 10 71%
with angulation 6 42%
tray 4 28%
Tables and supports n=6 acrylic 3 21%
wooden 2 14%
with edges around 2 14%

In stage 1, the main perceptions self-reported by specialized technicians regarding
their professional practice were: a) difficulties in understanding the terminology
described in the prescription by the rehabilitation practitioners, b) doubts about PSD
measures suggested in the prescription, ¢) insufficient communication with the
prescriber, and d) they recommended a standardization of the terminology in the App
to help them better understand the prescriptions.

The third group interviewed comprised five wheelchair users. Three of them self-
reported feeling pain and discomfort initially when they had the PSD in their
wheelchairs. They had a follow-up after six months of use. Four participants admitted
that they had found their own solutions for problems related to WPSD because they
believed it was probably the easiest way to save time. All the users reported that they
would like to change their current PSD.

The most frequent terminology and devices reported by the participants were then
selected to create a framework fostering the development of the first version of prototype v1.

STAGE 2 - testing prototypes of v1, v2, v3 and v4.

Table 2 summarizes the main results of four prototypes of v1, v2, v3 and v4.

Table 2. Participants (n=59) and their recommendations for the prototype version 1, 2, 3 and 4.

V* N*  Participant’s Description Results Examples of changes
All the participants considered the

prototype version 1 as a tool with

potential to improve the process of

prescription. They indicated the need
v1 was tested by a group of , . . . . .
K t0 add: a) user's metrics b) images to Inclusion of 70 images (wheelchair
prescribers composed by two .. . . .
o facilitate the choice of the devicesand,  types and postural support devices); a
physiatrists, two PTs and two

V1 6 OTs. The average professional
experience in WPSD

©) extra information about the device  classification of the spine levels and

feature. All the suggestions were  pelvic girdle positions were added. We
. implemented to create the prototype increased data related to the wheelchair
prescription was 10.1 years . . . .

version 2, including PSD images records.

drawn in Adobe flash CS6 and Adobe

Photoshop CC were included to

generate the wheelchair design with
the PSD prescribed.

v2 was tested by nine OTs ~ The Likert scale scores of the eight Improved data security of the

(ranging from 3 to 20 years).

V2 10 and one physiotherapist. All  categories analyzed showed thatall  prescriber; increased data entry about
had experience of at least 2 app items had content and anthropometric measurements of the
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Table 2. Continued. ..
V* N*  Participant’s Description Results Examples of changes
years with WPSD presentation with high levels of patient; implementation of the
prescription. agreement scored 5 as “strongly interactive anatomical body image;
agree”. Only the items backrest, increased wheelchair specifications;

trunk supports and tables/brackets  inclusion of metrics for some postural
received score 4 or “agree”. These support devices
low scores were because: a) it was not
clear if there was an option for a
modular backrest; b) they found it
difficult to see the image of the
device when positioned in the
wheelchair and ¢) the item
tables/brackets had few choices to
mark. All the recommendations were
considered for the next prototype.
The Likert Scale lower percentage
of disagreements among
participants scored 3 (neutral) for:
backrest (2.6%), trunk support
(6%); tables/brackets (5.2%), seat
(2.6%). Concerning these
disagreements, participants pointed inclusion of more detailed information
v3 was tested by OTs; 66.6% o ' participants p . .
. more options of manufactured ~ about postural support devices options
had at least 2-year experience . . . -
. . devices. They thought the pictures  to support unexperienced prescribers;
V3 39 in WPSD prescription, 7.8% . .
. . of trunk support were not very clear  inclusion of date, month and year of
reported little experience and - L . . .
. to detect its qualities in terms of the prescriptions; improvement in
25.6%, no experience. . .
metrics or size. For tables/brackets, control buttons
they suggested the option of
customization. In the section of
cushions, they recommended
adding more options of
manufactured seats available
commercially.
Participants suggested: 1) adding an
option for anamnesis; 2) including the
icture of a “body” to record places of | . L. .
P U P inclusion of a descriptive section for

deformities in the spine; 3) !
. P anamnesis and for the patient's medical
anthropometric measurements easy to .
R . records; a space to upload images of the
be seen while performing the dent: inclusi Fooni i
. . . : atient; inclusion of goniometric
v4 was tested by four OTs ina prescription; 4) making available the p 5 .
. measurements for angles and joints;
focus group. They had at least  progress of the app assessment, i.e., I o
V4 X . A R R availability of the patient's summary
2-year experience in WPSD indicating the progression of its . . .
. c . . form; interaction with the database of
prescription. completion; 5) improving the . . .
o L > the international classification of
possibility of combining devices, for . R K
. diseases (ICD); implementation of the
example, to prescribe 3 types of seat .
. g database to start the artificial
belts; 6) adding a box to inform the . .
intelligence tests of the system.

density of the foam; 7) allow checking
the entire prescription prior to
exporting the final PDF document.

Caption (*)= version of the prototype/ (N)= sample

STAGE 3 - Usability of the e-Seating App by TE

e results of stage 3 are shown in Figure 3. In test 1, two experts pointed ou (o)
Th Its of stage 3 h Figure 3. In test 1, tw: t ted out tw
catastrophic problems related to “feedback”. Major problems could be identified for
{9 . » <« . » <« » <« . »

simple dialogue”, “consistency”, “error messages” and “error prevention”. For Test 2,
catastrophic problems can be observed in the items “user memory”, “error prevention”
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and “help and documentation”. However, major problems were reported for
“feedback”, “clearly marked exits”, “error messages and prevention” and “help and
documentation”. From this process, we improved the “combox” configurations;
adequacy of the “radio-buttons”; limitation of numerical data; uniform font size;
interface adjustments and increased notifications for the user.

Based on the results of tests 1 and 2, the final v7(final) of the App improved in
the following aspects: smartness, increasing the dialog and feedback with the user
(practitioner). The usability tests of the system showed that some items needed to
be improved (user memory, help with error prevention and data storage). These
were recognized as critical points related to the interaction of the system with the
user. In addition, this final stage results in improving database storage; adequacy of
flow diagram; increase the number of feedbacks to users of the App and
improvement of resources: Create, Read, Update and Delete (CRUD) (Carvalho &
Mello, 2011).

For test 2, all the suggestions made after test 1 were implemented, and then prototype
v6 was reapplied by two (n=2) TEs in usability; an information systems engineer and a
software engineering operative. The results demonstrated that feedback, user language,
shortcuts, and consistency functionality improved, while aspects regarding user memory,
error prevention, and help documentation worsened. Figure 3 represents a histogram with
comparative results between the usability test for tests 1 and 2.

Test 1 (N=6) Test 2 (N=2)

1. Simple dialogue 4

2. User language

8. Error messages 2 2 1

e 3. User memory o

Z Severity level

': 4. Consistency

3 . 0. Not relevant
E S. Feedback 1. Cosmetic

g 6. Clearly marked exits 4 4 1 . 1 1 2. Minor

] 3. Major

@ 7. shorteuts 11 e 1 4. Catastrophic
E 1

—

=

9. Error prevention 4 1 1 3 . -
10. Help and documentation 3 - - 1

% Answers

Figure 3. Comparative results of usability between test 1(n=6) and test 2 (n=2).

Finally, the app was developed, and there is a demo video of the final version of the
e-Seating (Youtube, 2024).

Discussion

Our study presented the three stages of development and usability of the e-Seating App.
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In Stage 1, our findings showed that the practitioners had continuous education and
clinical practice, which are considered essential elements in several studies of WPSD
prescription (Campos, 2013; Toro et al., 2017; Routhier et al., 2019). Regardless of the
experience, those practitioners did not seem to have standard procedures, as we observed
that they reported using different tools and assessments; this suggested the need of
Guidelines to address the fundamental requirements for best practices in AT services for
seating & positioning.

Fostering a standardized terminology is a key issue for communication among
practitioners, technicians and users. In our research, the technicians complained about
clarity in the prescriptions made by the practitioners in terms of terminology and
metrics. They also reported the divergence of prescriptions which were often opposed
to the desires or expectations of users and their families; a fact corroborated by the
significant technology abandonment (Mortenson et al., 2007; Cherubini & Melchiorri,
2012; Cruz et al., 2016; Fung et al., 2017).

The lack of standardization concerning identification of PSD is discussed in several
studies (Handa & Hirose, 2011; Furui et al., 2016). The ISO 16840 standards attempt
to establish a uniform terminology between the wheelchair seating industry and the
terminology adopted by the prescribers; some studies propose integrating this
information to facilitate the prescription of PSD (International Organization for
Standardization, 2006; Waugh & Crane, 2013; International Organization for
Standardization, 2014).

The uniform terminology provided by the research on e-Seating development was
an important step in clarifying the language used in the prescription stage
(Pearlman et al., 2006; Larsson Ranada & Lidstrém, 2019).

We expect these features of the e-Seating App can increase communication between
practitioners and users once there is evidence that prescribers may not consider a client’s
choices when prescribing mobility devices and/or after the product is delivered
(Mortenson et al., 2007; Gowran etal., 2014; McClammer et al., 2024). Our
qualitative results, based on users' dissatisfaction, showed that their participation is
critical when choosing the assistive devices.

Studies conducted in Canada demonstrate the importance of wheelchair users'
participation using mobile technology. The first one aimed to know the places to which
a community of individuals with disabilities goes using their mobility devices; the
barriers and facilitators they faced and features of accessibility of the environment
(Routhier et al., 2019). Specifically, data about places were gathered using the global
positioning system and diaries. These methods allowed the researchers to identify
problems and solutions for mobility device users to participate in their communities.
The other study found that a program of Physical Activities named Smartphone Peer
Physical Activity Counseling for Manual Wheelchair Users had benefits, such as
reducing the burden on health care, and compensating for barriers such as
transportation and costs (Best et al., 2017).

At Stage 2, all prescribers' main suggestions related to making the app easier to
understand, for example, using images for describing the device and the number of other
options available. At the end of this stage, we found that v4 had the complete content
to be used as an assessment and prescription of WPSD, thereby replacing the use of
printed forms and offering a faster technological prescription (Oderud et al., 2000).
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Nonetheless, only at the final Stage 3 was the app tested with technology experts to
add more “feedback” to prescribers and to demonstrate greater data storage security, an
important ethical detail which may impact the decision to use mHealth in clinical
practice. The results from this stage corroborate our study in identifying the need to
find ways to evaluate health Apps in terms of data quality, privacy and security
(Stoyanov et al., 2015).

In our app system, feedback from the prescribers seems to suggest that greater
assertiveness is needed in the final prescription because its algorithm accounts for the
incidence of the devices prescribed according to each diagnosis. Experiments have
shown that the machine learning model developed for specific populations is effective
for better scientific evidence in the medical field (Pande et al., 2016; Liu, 2018).

Finally, our app presents a smart and sequential assessment model, with illustrations
of wheelchair and postural support devices, and a suggestive intelligence component
that can give practitioners feedback when they choose a specific device. In spite of its
features, the app did not fill the gap in training professionals to work with WPSD and
there are several studies supporting the impact of professional training services on the
good practices of prescriptions (Oderud et al., 2006; Bray et al., 2014; Fung etal.,
2017; Bazant et al., 2017; Pontes et al., 2021).

Our study presents several limitations, such as the only language available at the moment
being Brazilian Portuguese. There is also a need to test the App database to maximize its
artificial intelligence; for example, when the practitioner completes the measurements, the
app could automatically suggest possible commercial wheelchair availability. Future studies
testing the app with practitioners in the course of their work could lead to new features and
improvements to give e-Seating more usability (Klein et al., 2023).

Conclusion

Our study defined a uniform terminology; identified and recommended a
framework for prescription based on tripartite considerations: on the practitioners,
technicians and WPSD users; and documented a method to create a mHealth which
can have reproducibility in the international community with interests in AT
assessment, using technology; a decidedly new trend in the era of the fourth industrial
revolution.
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