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Abstract

Objective: Dysphagia is highly prevalent worldwide, causing serious complications. Video-game based rehabilitation training
can increase dysphagia patient motivation and adherence. However, the acceptance of video game systems by patients and
healthcare providers is still not fully explored. This study aimed to explore the acceptance of the video game swallowing
training system among potential users.

Methods: The in-depth interviews were conducted face-to-face between July and October 2023 at a rehabilitation center in China,
with a sample size based on the principle of information saturation. Interviews were audio-recorded and transcribed verbatim,
and the data were analyzed using theory-driven thematic analysis methods based on the technology acceptance model.

Results: A total of 19 participants participated in the interviews, which included 11 hospitalized dysphagia patients, three
rehabilitation therapists, one doctor, and four nurses. Three themes and seven subthemes were identified. Sufficient training
content, interesting interaction between the game and the rehabilitation training, intuitive page design, and efficient training
modes were related to the usefulness of the system; user-friendly page design and simple interface could make it easier for
participants to use the system. Overall, the availability of the video game system for use without geographical or time lim-
itations led to a high level of participant intention to use the system, but it is still challenging to use it in the real world.

Conclusions: The results of the study showed that participants were generally accepted and willing to use the video game
system for dysphagia rehabilitation training. The video game-based swallowing function training system can be helpful in
assisting with dysphagia rehabilitation.
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Introduction

Dysphagia is a clinical phenomenon in which the jaw, lips,
tongue, soft palate, pharynx, esophagus, and other organs
are structurally and/or functionally impaired, preventing
the safe and effective delivery of food from the mouth
into the stomach." A United States study analyzing the
2012 National Health Interview Survey found that about
9.44 million adults had swallowing problems, accounting
for 4% of the country’s total population.”> In the
Japanese community, the prevalence of dysphagia was
13.8% in community-dwelling elderly people over 65
years of age, with a high prevalence of 28.2% in those
over 85 years of age.* Notably, a survey of 20 communities
and 20 nursing homes in China showed that 19.2% of older
individuals suffered from dysphagia.’ The severity of dys-
phagia ranges from a complete inability to elicit a pharyn-
geal response or airway protection to mild discomfort
when eating food and liquids, which can lead to dehydra-
tion, malnutrition, pneumonia, and other adverse effects
that increase the risk of death in patients.® Appropriate treat-
ment of dysphagia aim to extend patients’ life, improve the
quality of life of the patient, prevent serious complications
such as aspiration, aspiration pneumonia, and asphyxia,
improve their health outcomes, and reduce length of hos-
pital stay.”®

Rehabilitation of dysphagia is a complex process, requir-
ing a multidisciplinary team effort that involves
speech-language pathologists, therapists, doctors, and
nurses. They collaborate with a multidisciplinary approach
that includes muscle strengthening, skill training, physical
therapy, occupational therapy, compensation therapy, and
nutritional support.”'” Collaboration with patients and
their families, centering on their values and needs, is
crucial for successful treatment. However, current dyspha-
gia rehabilitation methods face multiple challenges. One
significant issue is the monotonous physical rehabilitation
models, which can lead to reduced patient engagement
and motivation.'""'? Additionally, practical constraints
such as space limitations, transportation barriers, and avail-
ability of trained personnel can affect the implementation
and effectiveness of these programs.'®'? These multifaceted
challenges collectively contribute to low patient compliance,
diminished motivation for rehabilitation participation, and
increased work pressure on healthcare staff.'*

In the evolving digital age, there has been a surge in the
use of video game modalities by researchers to facilitate
therapeutic interventions for patients.'>'® Contemporary
research has integrated gamification methods into rehabili-
tation frameworks, crafting virtual environments that meet
patient-specific requirements, providing relevant experien-
tial scenarios, and engaging in multisensory interactions
across multiple dimensions, including visual, auditory,
and tactile.'”'® This integrated approach enhances the
rehabilitation paradigm, making it more immersive and

accessible. As societies are aging, the number of patients
with dysphagia is increasing, making the management of
dysphagia rehabilitation even more important to cope
with the burden of health care.'” Video games can be a
helpful but understudied clinical tool, especially in recover-
ing populations, who are more likely to benefit from the use
of video games for condition management and healthcare
services.”’ Athukorala et al. conducted a study that helped
patients with Parkinson’s dysphagia with swallowing
rehabilitation, using the surface electromyography biofeed-
back device and the Biofeedback in Swallowing Skill
Training software.>’ The patients were given feedback
about the outcome of their actions through changes in the
shape of swallowing targets, such as green squares, on a
computer screen during skill training. The results showed
significant improvements in swallowing function and
swallowing-related quality of life. Biofeedback provided
through vision, auditory, or haptic sensations can comple-
ment the lack of intrinsic feedback in patients with dyspha-
gia due to neurological impairments.”* Biofeedback
provided through gamification transforms hidden swallow-
ing movements into user-friendly outputs, making it easier
for patients to understand swallowing performance and
increasing their motivation for treatment.*?

A system designed with the user-centered approach
requires an evidence-based methodology based on the
needs and understanding of a specific group of end-users
to determine the intended use and required functionality
of the system.23 Therefore, continued interaction with
potential user groups is needed to obtain feedback for
better program design. Users’ full experience of the
system will help to stimulate conversations and provide a
deeper understanding of end-users’ needs and opinions.>*
By understanding users’ (i.e. healthcare providers and
patients) perceptions of video game systems, their accessi-
bility, acceptability, and adoption of video games can be
improved.”> Constantinescu et al. conducted interviews
with users targeting home treatment adherence and game
design elements in order to design an mHealth application
combining surface electromyography and biofeedback for
patients with dysphagia after head and neck cancer.”® It
was found that participants agreed that biofeedback
should be immediate, simple, and straightforward.
Participants felt that it was important to be able to notice
progress over time, which helped them to build confidence
and improve their adherence. Gabbas et al. conducted inter-
views with doctors and dysphagia patients to help design a
gamified user page for dysphagia rehabilitation.”” They
combined the isotonic, isokinetic, and isometric movements
of swallowing training, such as shaker training, with con-
centric balls of different colors, which responded to the
level of difficulty of the training through changes in the
transparency of the concentric balls. However, both
studies only surveyed the needs of patients during the
design phase of the game page and lacked feedback and
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suggestions from patients after the game development was
completed. Rodriguez et al. developed a new system for the
gamification of tongue rehabilitation based on virtual reality
with head-mounted displays and tested it with three thera-
pists to assess the usability, development cost, robustness,
technical novelty, and interactivity of the gamification
system.”® However, this study lacked the test of patient
usability. Therefore, there is still a lack of research on the
acceptance of the new technology by potential users of
the rehabilitation game once it has been developed.

The technology acceptance model (TAM) was proposed
by Davis,?” it explains and predicts individuals’ adoption or
acceptance of computer information systems or information
technology. The model proposes two major factors as deter-
minants: perceived usefulness and perceived ease of use.
Perceived usefulness refers to how much users believe
that the use of particular system will improve their effi-
ciency or performance, and perceived ease of use refers to
how easy the user finds the system to use.”’ At the same
time, perceived ease of use enhances perceived usefulness
in particular situations.

Before using the video game-based swallowing training
system in a clinical environment, it is important to under-
stand the situations and factors that predict its acceptance
by people who will use it. Therefore, this study aimed to
explore the acceptance of the video game-based swallowing
function training system among potential users, using the
TAM to investigate the acceptance through face-to-face
interviews with health healthcare providers (i.e. nurses
and rehabilitation therapists) and patients with dysphagia.

Methods

A qualitative descriptive design approach was used for the
study. Semi-structured, individual interview methods were
used, which provided flexibility in data collection and pro-
duced rich narratives that allowed the researcher to analyze
how participants made sense of the topic under investiga-
tion.”® Qualitative data collection and analysis were
reported following the consolidated criteria for reporting
qualitative research (Supplementary File 1).%!

Video game-based swallowing function training
system

The video game-based swallowing function training system
was based on the task, user, performance, and function
unified usability framework,>* designed to be patient-
centered. Participants will interact with a facial recognition
system utilizing MediaPipe’s Al-based landmark detector
to track facial expressions in real time.*> By detecting 3D
shifts in facial muscles, including the cheeks, mouth, and
chin, the system allows hands-free control of therapeutic
video games for dysphagia rehabilitation. The system

includes three mini-games: (1) Lip exercise game where
players move a rabbit character left and right by alternately
activating their left and right cheeks. Kang et al.>* showed
that stroke patients with dysphagia who received oral exer-
cises, combined with tongue, jaw, pharyngeal and respira-
tory exercises, were effective in improving swallowing
function. Mul et al.®> found that patients with higher
cheek pressure and endurance had weaker dysphagia and
that swallowing could be effectively improved by cheek
or lip movements; (2) Tongue exercise game with a maze
navigated by detected tongue movements up, down, left,
and right. Tongue exercises are commonly recommended
by clinicians for patients with dysphagia.*® Through
tongue exercises, the patient’s swallowing pressure and
tongue strength can be improved, effectively enhancing
tongue muscle strength and muscle coordination, and
improving oral transit function through tongue elevation
and lateral exercises, which improves the patient’s swallow-
ing function’’%; and (3) Lower jaw exercise by lifting the
chin down and squeezing the rubber ball, controls the ver-
tical movement of a flying bird character through on-screen
barriers. Chin tuck against resistance was found to be an
effective training method to improve the stroke patient’s
swallowing function, which is to exercise the suprahyoid
muscles through jaw contraction against resistance exer-
cises®>™! (Figure 1). The biofeedback from game perform-
ance allows targeted activation of muscles involved in
swallowing to strengthen them. This facial tracking
system with customized games provides a patient-friendly
approach to improve muscle control for swallowing disor-
ders. The real-time quantitative feedback motivates contin-
ued engagement with the rehabilitative tasks.

Setting and participants

This study was conducted from July to October 2023 at a
rehabilitation center in Beijing, China. Healthcare providers
and dysphagia patients were selected as the research objects
by purposive sampling method. Healthcare providers were
chosen for the study because healthcare providers are also
potential users and can identify possible shortcomings in
the consistency of game tasks and difficulty levels with edu-
cational program practices. The sample size criterion is that
the information provided by the interviewees is repeated
and no new themes are presented at the time of data analysis
(data saturation).*?

The inclusion criteria of healthcare providers were: (1)
have worked in the rehabilitation center for 3 months at
least; (2) have experience related to the treatment or care
of dysphagia for at least 3 months; (3) have experienced
the dysphagia training based on video game 1 week in
this study; and (4) able to speak and understand Chinese.

The exclusion criteria of healthcare providers were:
healthcare providers from other hospitals to study or
intern healthcare providers.
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Figure 1. Game contents and applications of the video game-based swallowing function training.

The inclusion criteria of patients were: (1) hospitalized
during the study period; (2) diagnosed with dysphagia by
a doctor using Gugging Swallowing Screen, with no restric-
tions on the severity of the dysphagia; (3) aged 18 or above;
(4) have experienced the dysphagia training based on video
game | week in this study; and (5) able to speak and under-
stand Chinese.

The exclusion criteria of patients were: (1) dysphagia
caused by structural lesions (e.g. radiotherapy, previous
surgery of the head and neck region such as laryngectomy
and cordectomy); (2) have a significant cognitive impair-
ment, with mini-mental state examination score <248

To obtain recommendations on the acceptability of the
video game system to as many potential users as possible
so that we could develop a dysphagia rehabilitation
system that would be applicable to users of all backgrounds,
we did not screen or assess the technical experience of
potential users.

Users experienced the system under the supervision of
the researcher following a structured protocol: (1) first
use: the researcher provided guidance and assistance to
familiarize the user with the system. (2) subsequent use
(second to fifth): The researchers were present but did not
offer assistance. They only answered necessary questions
or provided minimal guidance to encourage independent
use. Besides experiencing the video game system, patients
received conventional swallowing treatment, including
health education, nutritional management, postural

techniques and compensatory strategies, and dietary modi-
fications as needed.

During patient interviews, family members were
allowed to be present to assist with communication if neces-
sary, particularly for patients with speech difficulties due to
comorbid dysarthria. However, family members did not dir-
ectly participate in the interviews, nor did they experience
the video game system themselves.

Data collection

The interviews were recorded in strict accordance with the
principles of audio recording, with the commitment that all
audio recordings would be used for text transcription only,
and that if the interviewees refused to be recorded, the
researcher would conduct live transcriptions. The interview
time was 30—40 minutes per interviewee. All information
was transcribed and returned to the interviewees for verifi-
cation. Memos were flexibly applied to record the research-
er’s feelings, thoughts on the research questions, and
reflections while analyzing the data at any time during the
interview process.

The interview outline was designed based on the litera-
ture review and the TAM, reviewed and refined by
experts in dysphagia and informatics.”*** The authors
Bohan Zhang and Vivian Hui checked and improved the
interview outline. During the interview study, some ques-
tions were modified (e.g. simplified wording) or added to
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clarify important elements that had emerged from the earlier
interviews.*> The final interview outline included the main
contents: (1) “What do you think of this video game
system?”; (2) “What outcomes do you think can be
achieved through the use of this system?”; (3) “Do you
like it? What do you like most about the system?”; (4)
“Do you dislike it? What do you dislike most about the
system?”’; (5) “Are you interested in using the system?”;
(6) “Why would you want to use it? Or why would you
prefer to NOT use it?”; (7) “Would you recommend this
to others? Can you suggest any changes to improve this
system?”; (8) “Any other comments?” (Supplementary
File 2).

Data analysis

Within 24 hours after the interview, transcriptions from the
recordings were transcribed verbatim by the researcher into
a transcript in Microsoft Word, and the original data in the
research process will be numbered and marked for easy
searching. Summarized coding using Nvivo 14 for within-
case and between-case comparisons.>”

A theory-driven method of thematic analysis was used,
and interview data were analyzed in terms of the TAM
and the overall goals of the study.** Therefore, the analysis
was directed to explore the usefulness of the video game
system, and the ease of use for people with dysphagia,
healthcare providers, and their intention to use it.
Interviews and data analysis, quotes translated were con-
ducted by the authors Bohan Zhang and Ka Po Wong,
and crosschecked by the authors Vivian Hui, Yue Liu,
and Jing Qin. First, the researchers repeatedly read the
Chinese transcripts for meaningful information, performed
initial coding, grouped comparisons, and organized the
emerging themes into meaningful clusters to form an
initial coding template. Throughout the analysis, an itera-
tive approach was used to continually revisit and refine
the coding. Codes were reviewed and modified based on
our theoretical approach and research objectives, and fina-
lized into themes. After completing the analysis independ-
ently by two researchers, a meeting was held to discuss
the discrepancies in the hierarchy of themes until a consen-
sus was reached.*® The back-translation method was used to
ensure the accuracy of the translation of the quotes and to
preserve the original meaning.*’” After the initial translation
by one researcher, a second researcher translated the
English quotes into Chinese. Then these back-translations
were compared with the original Chinese quotations to
identify and resolve any discrepancies.

Rigor and trustworthiness

The trustworthiness of the research results was verified
through the following two methods: (1) original materials:
the recording materials, notes, and memos collected during

the research are properly preserved. In the process of
research and analysis, two researchers participated in the
analysis and returned the research results to the original
materials for verification; (2) feedback method: two
researchers analyzed separately and compared and identi-
fied overlapping themes and sub-themes, and if there
were differences, resolved them with the third researcher.

Ethical considerations

The interview time and place were agreed upon with the
interviewees in the form of face-to-face. Before the inter-
view began, the purpose and significance of the study
were introduced, written informed consent was obtained
from all interviewees, and the names of the interviewees
were replaced with English codes and numerical ordinal
numbers. The patients’ code was P and the healthcare pro-
viders’ code was M.

Results

Participant characteristics

A total of 19 participants were recruited between July and
October 2023, including 8 healthcare providers and 11
patients with dysphagia. Of the healthcare providers, four
were nurses, three were rehabilitation therapists, and one
was a doctor. The average years of dysphagia rehabilitation
work was 9.38 years. The patient participants included a
total of four males and seven females with a mean age of
58.18 years. Sociodemographic details of healthcare provi-
ders are shown in Table 1, and sociodemographic character-
istics of patients are shown in Table 2.

By analyzing the participants’ feedback, three themes
and seven sub-themes related to the video game for swal-
lowing rehabilitation were identified (Table 3). Three the-
matic sections on three key factors that affect the
acceptance of video games: perceived usefulness, perceived
ease of use, and intention to use.

Theme 1: perceived usefulness

Sufficient training content to support the needs of patients with
dysphagia. Most participants indicated that the three games
of the video game-based swallowing function training
system covered most of their rehabilitation training and
could satisfy their daily rehabilitation needs:

... I think three games are sufficient. Because the more pro-
grams they do, the more they may forget or not under-
stand...We need to consider the patients’ capacity for
learning and their attention span (M1).

The current games can improve swallowing... Because the
rehabilitation therapist provides exercises also like
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Table 1. Healthcare providers’ sociodemographic characteristics (n=8).

M1

M2

M3

My

M5

Mé

M7

M8

26

33

31

36

38

51

34

25

Male  Bachelor
Female Bachelor
Female Bachelor

Female Bachelor

Female Bachelor

Female Associate degree

Female Master’s degree or
above

Female Master’s degree or
above

Junior
Junior
Intermediate

Intermediate

Senior

Intermediate

Intermediate

Junior

Table 2. Patients’ sociodemographic characteristics (n=11).

P1

P2

P3

P4

P5

P6

P7

P8

P9

P10

P11

64

59

30

76

43

59

75

78

71

36

49

Female High school
Female Junior school
Female Bachelor
Female Bachelor
Male High school
Female High school
Female High school
Female High school
Male Junior school
Male Bachelor

Male High school

Urban

Urban

Urban

Urban

Urban

Suburb

Urban

Urban

Urban

Urban

Urban

‘pointing here’ or ‘pointing there’ (fingers to the face), I

don’t like it. But when I use this (the video game
system), I look at the character feedback to know if I've
done it right or not, it’s more intuitive... I think for now,
I think it’s good (P6).

Nurse
Nurse
Nurse

Rehabilitation
therapist

Head of nurse

Rehabilitation
therapist

Doctor

Rehabilitation
therapist

Stroke

Meningioma

Acoustic neuroma
Stroke

Stroke

Stroke

Alzheimer’s disease
Stroke

Guillain-barre syndrome
Schwannoma

Stroke

12

31

Hypertension, hyperlipemia
Hyperlipemia, anemia

NA

NA

Hypertension, diabetes
Hypertension, diabetes

NA

Hypertension, diabetes

NA

NA

Hypertension, diabetes

Video games increase patient interest and initiative
by providing interactive to rehabilitation

Participants reported that rehabilitation training in the form
of games can enhance their interest in rehabilitation more.
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Table 3. The main themes and sub-themes.

Perceived .
usefulness

Sufficient training content to support the

needs of patients with dysphagia

* Video games increase patient interest and
initiative by providing interactive to
rehabilitation

* Game pages allow visualization and
intuitive showing of training results

* Training can be completed efficiently

Perceived ease .
of use

Learning how to use it is easy through a
user-friendly and simple interface

Intention to use  * High flexibility for patients without
geographical and time limitations
* Practical use in the real world is still

challenging

Because game training is something new to them, they have
not experienced it before. Interacting with the game stimu-
lates their initiative and interest in rehabilitation.

It’s okay, I think it’s more interesting for the patient, it’s not
just that we’re doing some training exercises or electrical
stimulation and everyone is the same in every case.
Because rehabilitation is a pretty boring process, it’s more
fun to have something new to add to the training. I think
it’s a good method (M7).

The game is pretty interesting and fun. The graphics and
interactive elements really help to keep me engaged. It’s a
refreshing change! (P3).

Game pages allow visualization and intuitive
showing of training results

The video game-based swallowing training system provides
direct feedback to the participant on whether they have
completed the training actions through the screen picture
and sound. Participants believed that visual display of train-
ing results could also motivate patients to continue their
training.

And there is feedback to them (the patient). It’s more visua-
lized. ‘Eh, I made it. Eh, I didn’t make it’, that motion
picture of the video-game, I think it’s pretty good (M4).

It feels good to be confronted with direct evaluation...
Unlike traditional therapy where progress can sometimes
feel abstract, this game provides immediate feedback on
my performance... It’s definitely good for functional exer-
cise as well, I'm not just completing the swallowing

training, I have to understand how to play the game, and
I think it’s good for my cognition as well (P7).

Training can be completed efficiently

Using the video game swallowing training system can help
patients to complete their rehabilitation training at home,
reducing travel time. At the same time, the rehabilitation
model can be changed from ‘“one-to-one” to
“one-to-many”’, which saves the rehabilitation therapist’s
treatment time and allows them to complete their work
more efficiently.

Now this kind of rehabilitation, it’s a whole day’s work...
You have to keep talking and keep reminding him (the
patient) to do it...(Using video game system) I can train
several patients at the same time. At least, I can do one
on two, and I can look over here and I can look over
there, because I can listen to the sound. Well, I can listen
to it, and if you “ding”, that means you did it, and I can
focus on the patient who didn’t ding over here...I don’t
have to focus on one patient all the time (M4).

Theme 2: perceived ease of use

Learning how to use it is easy through a
user-friendly and simple interface

Participants indicated that the video game swallowing
system was easy to operate, could be learned how to use
quickly, and did not require much computer skills. They
considered that the game page design was simple. When
patients used it, they did not get dizzy when watching the
computer screen, and it did not increase the burden on
their eyes. The page design is simple and easy for patients
to understand.

I think the ease of use is pretty high. Because there are not
too many keys, if there are more keys it may be more com-
plicated to use, but I see that (video game system) does not
seem to have too many keys (M1).

It’s easy to use...I have to say, even someone with less
intelligence than me can use this (P9).

I can do this myself. It doesn’t hurt my eyes to look at it, and
I don’t get dizzy when I use it (P3).

Theme 3: intention to use
High flexibility for patients without geographical and
time limitations

The use of video game rehabilitation training provides a
variety of options for the rehabilitation of dysphagia
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patients, helping them to complete their training more easily
and efficiently. Patients can use the video game at home, in
the community, or in the hospital, saving them traveling
time. Patients can choose when and where they are most
comfortable to complete their training.

After all, not all patients have a rehabilitation hospital in the
neighborhood where they live. They may be traveling a
long distance or they may be outpatients who have to run
to the hospital every day. So, it’s hard for patients to keep
training. So, I think this (video game system) would be
better (M3).

Patients like me, I just can’t swallow and now I can’t do it
(rehabilitation) on an outpatient clinic...I have to be hospi-
talized...it’s easier for me to do it myself at home like this
one...there are more options (P10).

Practical use in the real world is still challenging

While there is a lot of positive feedback about video game
systems, they are still challenging to apply in practice. For
example, elderly patients need help from family members to
use computers, the accuracy of the face recognition technol-
ogy used needs to be further improved, background super-
vision needs to be refined, and the game needs to be set up
with graded challenges to increase interest.

As long as the patient’s cognition is good, they can basic-
ally cooperate, but some may have to have someone to
supervise or push them. But if it’s one of these cognitively
problematic ones, then someone definitely has to supervise
them, that is, push them to train (M7).

I’'m old and may need my daughter’s help to train with this,
I’'m not very good at using the computer. You see, I didn’t
grow up with all this technology...The screen, the camera,
it all makes me nervous (P2).

Discussion

This study used a qualitative research methodology and
included patients, family members, doctors, nurses, and
rehabilitators who are potential users of this video game-
based swallowing function training system. The results of
this study indicated that although there are some challenges
to using video games for rehabilitation in practical applica-
tions, users are confident in using video games for dyspha-
gia rehabilitation in the future and perceive the system to be
useful and easy to use.

Technology acceptance is a major challenge for
designers and developers of new technologies. With the
growing popularity of mobile technology in healthcare,
the widespread use of invasive technologies such as

sensors, face recognition, and deep learning may cause
greater concern among users and reduce their intention to
use new technologies.*® In addition, the perception of tech-
nology by healthcare providers may influence the imple-
mentation of new device treatments. The TAM, which
centers on perceived usefulness and perceived ease of
use, significantly influences the individual’s acceptance or
intention to engage with technology, and TAM has been
very effective in understanding how potential users per-
ceive new technologies.**

One recent technology is video games, which provide an
interactive personal experience through computer-
generated games that provide real-time feedback on the
user’s choices, movements, and facial expressions.49
Fewer studies focused on user acceptance of video games
and more studies have explored the physical and cognitive
benefits of video games for users, such as improvements in
memory function,”® attentional,®' perceptual,>* depression
and anxiety,> and pain.>*

Perceived usefulness was defined as a subjective esti-
mate of the degree to which users improved their swallow-
ing function after using the video game system for
dysphagia rehabilitation training.> This study found that
the video game-based swallowing function training
system was perceived as useful by participants. It contained
three exercises, including facial, tongue, and neck muscles,
with enough training content to meet the needs of patients
with dysphagia. Moreover, the video game system added
an interactive element to the rehabilitation training and a
visual presentation of the results, which aroused interest
and increased the practice initiatives among patients in
rehabilitation. Due to these reasons, swallowing training
can be completed efficiently. When training with video
games, the interaction between patients and computers is
beneficial if it creates positive perceptions and attitudes
toward adopting new learning styles, thereby increasing
active engagement and enhancing the patient’s ability to
absorb new learning content.”® In addition to this, unlike
traditional training techniques, patients found video
games very interesting because of the visualization and
engaging presentation of the results pages. This finding is
consistent with the results of Padilla et al. that the use of
user-computer interaction leads to high perceived fun,
which influences perceptions of the usefulness of video
games by patients.>’

Perceived ease of use was defined as an estimate of how
easy it was for the users to use the video game system for
rehabilitation of swallowing function.>® Most participants
considered it very easy to learn how to use the video
game system through its friendly and simple interface.
The intention of users to use a particular technology is
heavily influenced by the effort required to use it.**
Consistent with previous studies, participants felt that
video games need to be user-friendly, always including
clean graphics and easy access to information.’® In
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addition, previous research identified a key assumption of
ease of use as the importance of repeated hands-on experi-
ence with the technology and user guides that can be refer-
enced to foster comfort, especially for initially reluctant
patients.”® Demonstration of the user guide by healthcare
providers and condensing it into a format that is easier for
patients to understand will help improve ease of use.
Further research is needed to adapt technology to meet
the needs of people with severely limited cognitive function
and mobility.

This study found that participants’ intention to use video
game system for dysphagia rehabilitation in the future in
clinical practice was high, mainly due to more flexibility
in the use of video game system, which allows patients to
perform rehabilitation without time and geographic limita-
tions. This is consistent with the study by Portz et al.,*
more and more patients are interested in using new tech-
nologies to manage their health, and new technologies
will particularly benefit patients who live far from their
healthcare providers by improving their access to care.
Once older patients are exposed to a technology, they
tend to become high utilizers of that technology.®®
Healthcare providers also had a high intention to use the
video game system because they believed that proper
use of the system would increase their productivity,
quality of service, and reduce patient commuting
time. Since healthcare providers have a high awareness
of healthcare practices and eHealth, their perceived
usefulness and perceived ease of use of the system are
also higher, which significantly influences their intention
to use it.°!

However, there are some challenges to using the video
game system in real-world environments. For instance,
elderly patients are not competent to use computers and
need help from family members, and background monitor-
ing is required to monitor and review patients’ training
process. These findings are consistent with Scott et al.**
such as the technical skills needed to teach patients to
access new technologies, the availability of technical
support, and other challenges that hinder the adoption of
new technologies in real-world settings. Further techno-
logical developments, in the form of increased background
supervision, improved technical accuracy, patient education
and counseling, and policy guideline development, could
remove these barriers and stimulate the development and
application of information technologies.®?

Given that conventional exercises such as muscle
strengthening, skill training, and physical therapy are
widely adopted in clinical practice to improve health out-
comes for dysphagia, it is important to understand how
gamification could enhance patient engagement in these
exercises. Future work is necessary to better define the clin-
ical benefits of these exercises in various dysphagic popula-
tions when completed in a traditional manner and via
gamification. Independent of treatment efficacy, evaluating

user experience adds critical value to our understanding of
the treatments and can be used in combination with efficacy
data to improve usability and utilization.

Strengths and limitations

The qualitative research design and thematic analysis were
used to obtain multiple insights into the acceptance of the
video game swallowing training system from patients,
doctors, nurses, and rehabilitators. Using the initial video
game system to obtain participants’ suggestions for the
rehabilitation intervention development could shed light
on the system’s function and design, thereby informing
future swallowing rehabilitation models. Our study also
identified real-world barriers to the use of the video game,
such as computer accessibility limitations and background
supervision needs. Overcoming these barriers in the future
will allow them to play an important role in patient swal-
lowing rehabilitation.

However, some limitations should be considered when
interpreting the results of this study. First, the acceptance
of the video game system only represented the opinions
of participants who experienced it for 1 week, and the sug-
gestions of long-term users were not taken into consider-
ation. Moreover, since the intensity of effective training
was not achieved, there was no data collected on the swal-
lowing function of the patients, and no limitations on the
etiology of dysphagia. Randomized controlled trials can
be conducted in the future to explore the efficacy of the
video game system. Second, we only interviewed one
rehabilitation hospital, and opinions from other organiza-
tions or communities may be different. Third, although
we recruited as many participants of all ages as possible,
we did not maintain average participation in each age
group. Fourth, although our interview outline was devel-
oped based on the TAM model and literature review, we
did not pilot-test it in a small sample size to test validity
and modify the interview outline. Finally, to ensure univer-
sality for potential users, we did not inquire about or assess
participants’ technological experience, which could have
influenced participants’ judgment of the perceived ease of
use and perceived usefulness of the system. In future
studies, participants’ technological experience could be
assessed while keeping the general applicability of the
system to better analyze the impact of technological experi-
ence on the acceptability of the system.

Conclusion

This study explored the acceptance of the video game-based
swallowing function training system by dysphagia patients
and healthcare providers. The results of the study showed
that participants perceived high usefulness and ease of use
of the video game and generally accepted the use of the
video game for swallowing rehabilitation. As the demand
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for quality healthcare continues to expand, video game
rehabilitation programs can be an interesting and intuitive
way to improve clinical practice.
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