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Abstract

Objective: To systematically explore the barriers and facilitators experienced by patients with heart failure when using the
most popular commercially-accessible digital exergaming platforms for self-management.

Methods: A systematic literature search was conducted in: Embase, SCOPUS, PubMed, and ProQuest. Qualitative/mixed meth-
ods studies published in English between 2000 and 2024, including adults >18 years with heart failure using digital gaming
platforms for exercise as self-management (i.e. Microsoft Xbox/Kinect, Sony PlayStation®, Nintendo™ Wii) were considered.
Risk of bias was assessed using the Critical Appraisal Skills Program. The grounded theory method was used to extract,
analyze, and synthesize the data.

Results: Three articles which qualitatively reported on the experiences of the patients with heart failure when using
Nintendo™ Wii for self-management were included. Seventy-nine participants (male and female, age 32-81 years) were
included in the studies. The three included studies were of high quality. Extracted qualitative data were grouped into sub-
themes, which were grouped into main themes, namely, Engagement, Apathy, Convenience, Health-related benefits and
Gaming Platforms. The main themes were categorized into Barriers and Facilitators. Patients reported that gaming platforms
were simple, easy to use, interesting, and motivating (Facilitators). Boredom while playing specific games, preferring other
activities and technical issues were reported as Barriers.

Conclusion: This review provides the first insights into the barriers and facilitators patients with heart failure experience
when using popular digital exergaming platforms to participate in exercise programs in the self-management of their
condition. However, few high-quality studies exist which limits the conclusions made and warrants further research in
this area.
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have shortness of breath, decreased physical ability,
decreased quality of life, fatigue, and moderate to severe
difficulties performing activities of daily living, which
worsen over time.* Categorized as a global pandemic, the
number of people living with heart failure reached approxi-
mately 64.3 million worldwide in 2020 with the estimated
global economic burden of heart failure reaching approxi-
mately $108 billion per annum.”™ The impact of heart
failure on society, individuals, their families, the healthcare
system, and the economy of a country is therefore signifi-
cant and concerning.

The management of heart failure requires continuous
symptom self-monitoring, adherence to prescribed medica-
tions, changes to diet and lifestyle, regular participation in exer-
cise regimens, and overall symptom management.*> Cardiac
rehabilitation programs are often prescribed to patients with
mild to moderate heart failure and other cardiac conditions,
and are effective in improving and maintaining symptoms, pre-
venting further complications, reducing hospitalization and
healthcare utilization, and improving quality of life.®
Typically consisting of different components of education,
behavior changes, and psychological counseling and support,
cardiac rehabilitation programs mainly consist of exercise regi-
mens which can be home- or hospital/clinic-based. >

However, despite the benefit of cardiac rehabilitation
programs for patients with heart failure, only 14% to 30%
of patients reportedly engage in these programs, whether
they are home- or hospital-based.®™® For the hospital-based
programs, lack of transportation, lack of motivation, inabil-
ity to travel long distances, lack of resources, lack of cardiac
rehabilitation specialists, lack of accessibility and long
waiting periods to see a rehabilitation specialist, are
reported as reasons for nonadherence to such programs.®™®
Clinical practice guidelines for patients with heart failure
therefore highly advocate in order to maintain patient out-
comes, self-management should form a large part of a
patient’s management plan, and cardiac rehabilitation pro-
grams should extend to the home.” However, patients
with heart failure typically do not well adhere to self-
management programs, especially exercise programs, and
for patients who are less motivated, simply prescribing a
regular and traditional exercise program for them to partici-
pate in at home, may not be as enticing.’

For this reason, digital platforms using gaming technol-
ogy, and also referred to as “exergaming,” have emerged
as an alternative to providing traditional home- and hospital-
based exercise programs and other self-monitoring pro-
grams and offers a new and exciting avenue to engage in
cardiac rehabilitation at home and between hospital
visits.'>!! Exergaming is typically defined as, “the playing
of video games that requires rigorous physical exercise,
that is intended as a work-out and during which the partici-
pant moves large muscle groups in response to cues.”'° The
most popular and commercially available digital gaming
systems used to deliver exercise programs for patients

with heart failure and other cardiac conditions, are
Nintendo™ Wii, Sony PlayStation®, and Microsoft Xbox/
Kinect,m*13 mobile applications, virtual reality (VR) head-
sets, PC games, and specifically-designed sensor-controlled
digital games.'*'* These digital gaming platforms can be
employed in the hospital and supervised by a clinician, or
can be used at home by the patient, unsupervised.

Although the evidence reporting on the effect of exergaming
on patients with heart failure is still limited, there seems to be
agreement that the use of exergaming for self-management, is
safe and feasible, and superior to conventional cardiac rehabili-
tation programs.'™'! Nonetheless, in conjunction to confirming
the effect of exergaming on patient outcomes, a systematic
understanding of the barriers and facilitators experienced and
perceived by patients with heart failure toward exergaming, is
also required. Qualitative systematic reviews can uncover
new insights, often clarifying the “why” and assists in theory
development.'* In clinical practice, qualitative data can be
used to assist decision making, enhance patient-provider com-
munication, and improve patient educational resources and clin-
ical quality metrics by identifying and thereby addressing
typical barriers and facilitators, which may affect patient out-
comes.'* Accordingly, understanding patients with heart fail-
ure’s experiences and beliefs about exergaming in the
self-management of their condition can help clinicians better
engage with patients and provide care that meets the patient’s
needs. To our knowledge, there has not been a qualitative syn-
thesis of experiences (with emphasis on barriers and facilitators)
of patients with heart failure when using popular commercially-
available digital gaming (exergaming) platforms, such as
Nintendo™ Wii, Sony PlayStation® or Microsoft-Xbox, in
the self-directed monitoring and management of their condi-
tion. The focus on these “off-the-shelf,” commercially-avail-
able gaming platforms in this review is due to the fact that
although exergaming is gaining popularity and is showing
promise, if the intended population experiences barriers in
using exergaming platforms, then the effect of the interven-
tion will not be realized."” This systematic review aimed to
synthesis the qualitative literature which explores the barriers
and facilitators experienced and perceived by patients with
heart failure using the most popular commercially-available
digital exergaming platforms, that is, Nintendo™ Wii, Sony
PlayStation®, or Microsoft Xbox/Kinect, for self-
management of their condition through exercise. It is envi-
saged that this qualitative synthesis will provide
insights into the barriers associated with using exergaming
platforms in the self-management of people with heart
failure and also identify the strategies to facilitate the use
of exergaming platforms in the intended population.

Methods

This systematic review follows the Grounded theory
(GT) method that consists of five stages, namely: (1) identify-
ing the key research questions, appropriate sources, and search
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terms; (2) searching for potential papers; (3) defining the filter
for the selection of papers and refining the sample for review;
(4) conducting a comparative and in-depth analysis of the
papers through three coding levels; and (5) representing the
emerging categories and concepts.'® Key assumptions of
the GT method include: “simultaneous data collection and ana-
lysis; an inductive approach to analysis, allowing the theory to
emerge from the data; the use of the constant comparison
method; the use of theoretical sampling to reach theoretical sat-
uration; and the generation of new theory.”'” PROSPERO was
searched to identify any similar systematic reviews in progress.
None were found. The protocol for the current systematic
review was registered with PROSPERO (registration
number: CRD42022311149).

Search procedure and strategy

To develop the research question, the SPIDER (Sample,
Phenomenon of Interest, Design, Evaluation, Research
type) framework was used.'® A systematic search strategy
was developed using a combination of Medical Subject
Headings (MeSH) and controlled vocabulary (see
Supplemental Appendix A). The selected keywords used to
develop the search strategy were: congestive heart failure,
heart failure, Nintendo™ Wii, Sony PlayStation®,
Microsoft Xbox, digital gaming platforms, video games,
virtual reality, gaming platforms, perceptions, experiences,
views, perspectives, barriers, facilitators. A comprehensive
search using the developed search strategy was conducted
in the following databases: Embase, SCOPUS, PubMed,
and ProQuest, available through the Qatar University
Library website between mid-January 2022 and
mid-February 2022. An updated search was conducted in
February 2024. For a study to be considered, the selected key-
words had to be present in the title, abstract, or keyword list of
the publication. Where necessary, authors of potential papers
were emailed for additional information. However, no
responses were received prior to finalizing this manuscript.
All the reference lists of the eligible studies were checked
for any additional relevant articles not found in the databases.

Study eligibility criteria

This review was concerned with the barriers and facilitators
patients with heart failure experienced or perceived when
using popular commercially-available digital platforms for
exergaming, namely, Nintendo™ Wii, Sony PlayStation®,
Microsoft Xbox/Kinect for the self-management of their
condition. Research published between 2000 and 2024,
which focused on adults >18 years old with heart failure,
examined perceptions/experiences of patients with heart
failure toward using digital platforms (i.e. Nintendo™
Wii, Sony PlayStation®, Microsoft Xbox/Kinect, etc.) for
self-management, and published in the English language
were all considered for inclusion. Qualitative studies, or

mixed methods studies which included a qualitative compo-
nent, were deemed eligible to include. Grey literature such
as published conference proceedings were considered if
they were peer-reviewed and indexed in either PubMed,
Embase, Scopus, or ProQuest. Studies which included
patients with other cardiac conditions (but did not provide
separate date for patients with heart failure) or reported on
the use of digital gaming platforms for cardiac rehabilitation
in the clinic or hospital, and not as a self-management tool,
were excluded. Studies reporting on the use of mobile appli-
cations or digital platforms which were not exercise focused
or not commercially-available, were excluded.

Screening and data extraction

Four authors (SA, SF, TD, and ER) conducted the search
and screening processes in the four databases (PubMed,
Embase, ProQuest, and Scopus). The authors divided them-
selves into two groups, and each group searched two data-
bases. The search results were pooled, and duplicates were
removed. After removing duplicates, the authors screened
the retrieved papers based on title and abstract. Protocols,
systematic reviews, workshops, and papers involving pedi-
atric populations were excluded at this stage. In the final
screening process, the studies which all the reviewers
agreed upon were subjected to the full-text review. The
authors explored the potential papers if they applied quali-
tative methods or included any qualitative data if they were
mixed methods, or pilot studies. A fifth reviewer (FA) was
consulted when there were any discrepancies between
reviewers at any stage.

For the data extraction process, articles were divided
among the four reviewers (SA, SF, TD and ER), with
two reviewers assigned to each study. Qualitative data
were independently extracted by two reviewers for each
study, independently. After all data extraction was com-
pleted, the two reviewers compared their findings to iden-
tify any discrepancies. Data were extracted using the
following categories: country, year of publication, study
aim, study design, study setting, study population, study
population age, number of participants, digital gaming
platform employed, method of heart failure classification,
methods used to collect and analyze qualitative data.
Qualitative data were extracted and collected using the
GT method."®

Quality assessment

Qualitative studies that met the eligibility criteria were sub-
jected to a methodological quality (risk of bias) assessment.
The quality appraisal of each included article was con-
ducted independently by the two groups of reviewers
(SA/SF and TD/ER) using the Critical Appraisal Skills
Program (CASP) checklist.'® The results were further dis-
cussed to ensure consistency between groups. This CASP
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checklist for qualitative studies consists of ten questions
with three choices that can be answered with “yes,” “no,”
and “can’t tell.” In case of disagreement between the
reviewers, a fifth reviewer (FA) was consulted to make

the final decision.

Data handling, analysis, and synthesis

Prior to data synthesis, the completeness of the
qualitative information presented in the included studies
was checked and data were organized and prepared for
analysis. Qualitative data were handled, analyzed, and
synthesized according to the GT method.'® Each studys
data was systematically tabulated, with major findings
and relevant outcome indicators collected and grouped
in a structured format. Thematic analysis was conducted
to find recurring patterns and themes in the included
studies. Three levels of coding including open coding,
axial coding, and selective coding were applied in the
analysis process of the data, as outlined in the GT
method by Wolfswinkel et al.'® During the axial coding
step, excerpts extracted from the included studies were
articulated to form insights. Reviewers performed an
affinity mapping exercise using these insights which
resulted in the establishment of subgroups and groups
of themes. During the selective coding step, groupings
were then compared followed by reviewer discussions
to develop themes. Themes were modified iteratively
via continual comparison and discussion among
reviewers until a final consensus was obtained. The
results were synthesized using a narrative method, with
findings organized into broad themes and reinforced by
illustrative quotations or data snippets from included
studies to provide context and depth to the findings. The
synthesis themes were analyzed with respect to the
study question and objectives, with a focus on the impli-
cations for practice, policy, and future research prospects.
Through this comprehensive process, specific themes
could be identified and classified as either a Barrier or
Facilitator when using digital gaming platforms for exer-
gaming in the self-management of heart failure. Barriers
were defined as aspects which hindered patients’ experi-
ences either by making the use of these platforms difficult
or by decreasing the appeal of the technology.
Facilitators were defined as the factors that contribute to
increasing the adherence to and the appeal toward using
gaming platforms in self-management of heart failure.
The subthemes that emerged from the included studies
were further grouped into main themes, which were
broadly categorized into Barriers and Facilitators.

Results

The comprehensive database search yielded an initial total of
1663 articles. After the duplicates were eliminated and articles

were removed for other reasons, 735 articles remained for
screening. Following the screening, 714 articles were excluded
from the title alone and 11 articles were excluded after reading
the abstracts. The final list of eligible studies included ten arti-
cles that entered the full-text review stage. An updated search
of the literature in February 2024, yielded an additional study.
Of the 11 studies, eight studies were excluded®®?’ as they
were found to not include qualitative data,zoll’23 were dupli-
cates,”* did not specify the gaming platform used or reported
on other types of digital platforms which were not popular
and commercially-available,”>**?*%" and did not provide sep-
arate data for patients with heart failure.”> Three qualitative
articles met the eligibility criteria and were therefore included
in the systematic review.”*° Figure 1 illustrates the screening
and selection process followed in this review using a PRISMA
diagram.

Study characteristics

The study characteristics for the included studies are presented in
Table 1.*° One of the included studies were conducted in the
United States,”® while two studies were conducted in
Sweden.”*° The study population included in all the studies
were patients living with heart failure.*° All the studies
aimed to understand the experiences of patients living with
heart failure when a commercially-available digital gaming
platform was used as a self-management tool for exercise.”* "
All three included studies focused on using Nintendo™ Wii
and used the Wii Sports packages.”* " No studies reported on
employing Sony PlayStation®, Microsoft Xbox/Kinect, or any
other popular commercially-available digital gaming platform.
A total of 79 patients with an age range of between 32 and 81
years were included in the studies.”*° Male and female
participants were included in all three studies.”* "

Only two of the three included studies provided details
of the specific type of heart failure according to the
New York Heart Association (NYHA) classification.?®*
Cacciata et al.?® reported that patients included in the
study were mainly diagnosed with class II of heart failure,
while Jaarsma et al.,” included patients mainly diagnosed
with classes I-II of heart failure.

All three included studies were qualitative descriptive,
and data were collected using semistructured interviews or via
protocolized phone calls. Content analysis approaches were
used to analyze the data in all three included studies.”*°

28-30

Quality assessment

The three included studies were evaluated using the CASP
tool, and the results of the evaluation indicated that the
included studies were of high quality, with a score ranging
from 7 to 9 out of 10.2*7° There was no cut-off score to
exclude studies and no disagreement occurred between the
reviewers during the appraisal process of the included studies.
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Emerging themes identified from included studies

The findings identified various aspects categorized into sub-
themes. Boredom, Other preferences, Game-related issues,
and Technical challenges which were further categorized
under the main theme Apathy. Aspects related to Physical
fitness, Psychological health, and Self-monitoring were
further categorized under the main theme Health-related
benefit. Aspects related to Accessibility and Simplicity were
categorized under the main theme Convenience. Aspects
related to Interest, Motivation, and Family involvement
were categorized under the main theme Engagement. The
main themes were classified as Barriers or Facilitators.
Figure 2 illustrates the categorization of the findings into
the subthemes and main themes, etc. Tables 2 and 3 presents
the summarized findings of the Barriers and Facilitators for
each subtheme and provides example quotations extracted
from the included articles which summarizes the subtheme
most accurately.

Discussion

To our knowledge, this is the first systematic review to syn-
thesize qualitative research on the Barriers and Facilitators
of using popular commercially-available digital gaming
platforms, specially the Nintendo™ Wii, for exercise in

the self-management of patients with heart failure. This
review identified five main themes and 12 subthemes that
were broadly classified into two main categories: Barriers
and Facilitators.

Barriers when using gaming platforms in the
self-management of heart failure

One category related to Apathy identified in the included
studies as a Barrier was Boredom. According to the
included studies, although the use of the Nintendo™ Wii
led to an increase in the adherence rate to physical activity,
adherence progressively declined over time. Feelings of
Boredom were reported as the main factor causing
decreased appeal to exergaming by most of the studies.
The included studies reported that Boredom was signifi-
cantly related to the lack of game diversity, as well as
decreased challenge and competitiveness.”**  This
finding is similar to the findings of a study conducted to
implement exergaming in a school’s physical education
curriculum.®’ It was found that multi-exergaming formats
appeared to combat boredom in their participants.®'
According to the authors, game diversity must be consid-
ered to assure that games are tailored to people’s interests
and capacities. It is therefore suggested that clinicians
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FINDINGS SUB-THEMES MAIN THEMES CATEGORIES

Figure 2. Mapping of findings, subthemes, main themes, and categories.

who prescribe exergaming as a tool to manage their and prevent boredom. In addition, in practice, individual
patients, or as a self-management tool, should provide indi-  cultures, preferences, and capabilities should be considered
viduals with a diversity of games to promote engagement when prescribing a game. Games used on these platforms
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Table 2. Facilitators—summarized findings of subthemes from included studies.

28-30

Convenience of gaming platforms

This theme focuses on how
participants viewed the usage of
gaming platforms in terms of the
ability and ease to proceed with it.
All of the studies included discussed
convenience of gaming platforms as
a facilitator in the utilization of
gaming platforms.?®*° This theme
included two subcategories
including accessibility and
simplicity.

Simplicity

Engagement Interest

This theme explores participants’
experiences which encouraged and
facilitated their participation and
involvement in the gaming
platforms. This theme included
three subcategories including
interests, motivation, and family
involvement. All of the studies
included discussed engagement as
a facilitator for the utilization of
gaming platforms. 23

Motivation

Accessibility

There was consistency in the findings
across the studies regarding the
accessibility of the gaming
platforms. The patients reported
that gaming platforms were
accessible to use at home on
demand regardless of any external
circumstances. Patients across
studies perceived that exergaming
enabled them to play and perform
their exercises at any time, during
harsh weather conditions, or when
they were concerned to exercise
outside because of their heart
condition.”®*® Furthermore,
patients reported that the
accessibility of these gaming
platforms offered them a sense of
control, which increased their
engagement.”®

Studies concurred on the simplicity of
these gaming platforms which
made it convenient for users who
had no prior experience with
videogames.?® Participants found
that the gaming platforms were
user-friendly especially after the
initial orientation to the gaming
system.?

Two studies reported that participants
described exergaming as an
interesting platform for the
management of patients with heart
failure.®®° In one study it was
reported that the “fun factor”
behind this game drew the
participants’ attention towards
exergaming.?®

Two studies showed that participants
were committed to use gaming
platforms due to motivation.?®*°
Most of the participants motivated
themselves by setting specific aims
that they wanted to achieve after
each game such as improving their
previous score. For some
participants, the challenge and
complexity of a games lead to
encouraging participants to play
more. Additionally, it made

“It was probably useful at the
beginning when | was at home using
the game instead of going out for a
walk alone. Because then | was a bit

worried to go out and walk alone.
with my heart in the beginning. But |

have come to realize that it is not

dangerous. Gaming is now a great
addition to some other activities.”°

"”Exergaming was easy due to the

introduction”.°

“I love it, it’s fun, it'’s competitive...
it’s always fun to have games and
things like that...it'’s engaging” *®

“| fantasized | was out on the tennis
track. When | lived in Spain for a
while. I lived near a tennis court. And
I heard people playing tennis. So, |
went there in my thoughts (during
exergaming).”°

(continued)
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Table 2. Continued.

Family
involvement
Health related benefits Physical fitness
This theme focuses on patients’
experiences on the benefits of using
the platforms on their health. It
is further subcategorized into
physical fitness, psychological
health, and self-monitoring. Three of
the included studies discussed the
health-related benefit of the use of
the gaming platforms.?%*°
Psychological
health

Self-monitoring

participants excited to improve
their previous score after each
game, which lead them to become
experts in using the platforms.?®*
Furthermore, some of the
participants reported that the
games were like the games played
in the real world, which motivated
them to play more.*®

One study described that the

participants who did not use
gaming platforms at all were living
alone in comparison to participants
that used this platform.? It was
therefore recommended that
platforms which provide options for
involvement of others may increase
engagement of these individuals.
Two studies showed that
participants who involved their
family members were delighted
when using this platform.?®° Also,
most of the participants reported
that it increased family bonds.

0Of the three included studies, only two

studies reported gaming platforms
as a facilitator to increasing
physical fitness.?®2° Gaming
platforms were found to assist
patients in a successful transition
from sedentary to active lifestyles.
Patients claimed gaming platforms
improved their physical fitness and
helped them remain healthy.

The positive impact of exergaming on

multiple psychological dimensions
has been highlighted in one
study.”® It was reported that
spending time on gaming
platforms helped to reduce stress
and ease depression.

One of the three included studies

highlighted the impact of gaming
platforms on monitoring disease
through exercise capacity.*® It was
mentioned that gaming platforms
were found to be effective in
monitoring improvement and
tracking achievements.
Furthermore, patients were
pleased that the system tracked
their daily performance.*

“They thought (the grandchildren) it

was fun to beat the grandmother of

course. | have always liked to play

different stuff. We have always been

a family that liked to play games. Of

course, it’s fun, better than to play
alone.”™®

"Doing something in front of the TV...

It helps create an environment where

you are more active even if I'm just
using my arms.”®

“It got me motivated a bit. It'’s a good
stress reliever.”®
“With the Wii, you turn it on, play
something, and all of a sudden next
thing you know, half an hour's
gone...time goes by, and stuff it takes

care of depression”. %

“Gaming is now a great addition to
some other activities.”*® | have got a
little competitive spirit too, and try to
win as much as possible. It was also
a challenge all the time... In terms of
winning every day... Playing games
and setting a new record every time.
It was a challenge to constantly
improve yourself, to get better and

gain better results”.>
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Table 3. Barriers—summarized findings of subthemes from included studies.

28-30

Apathy lack of interest Boredom
This theme highlights the lack of

interest as a major hurdle for

using gaming platforms. The

theme is further categorized into

boredom and other preferences.

Three of the included studies

reported apathy as a barrier to

using gaming platforms.?®7°

Other
preferences

The gaming platforms Technical
This theme describes participants’ issues

experiences with challenges that
arose from the gaming platforms
themselves. Gaming platform-
related challenges were further

Most studies showed that the participants
had a strong initial interest in gaming
platforms. However, due to the limited
number of games available on the
platform, several participants expressed
boredom. In addition, it was reported
that diminished challenge and
competitiveness within the
computerized-based gaming system
reduced interest in the games.
Consequently, most of the research
revealed that boredom influences
exergaming adherence, which steadily
declines over time. Cacciata et al. (2022)
and Jaarsma et al. (2021) reported a
decreasing trend in exergaming
adherence throughout the duration of
the program, which was evident after 10
days and & weeks, respectively.’®*
According to the studies included,
overplaying a single game in a short
period, or playing a game that is easy to
anticipate, generates a prediction
toward how to perform in the game.
This, in turn, leads to boredom. Unmet
expectations, on the other hand, can
lead to disappointment and, ultimately,
lack of interest.”® The participants’
boredom levels increased with time due
to the constraints on the gaming
platforms. Participants became bored
due to a lack of tough levels, award
points, competitiveness, and improved
versions on gaming platforms.?®

Some participants expressed their
preferences, in which extroverted
personalities preferred to play games
with others to increase the amount of
fun and enjoyment. On the other hand,
others favored traditional physical
activity over virtual games, such as
walking outdoors. Patients preferred to
be active in another way than
exergaming (e.g. walking, gardening,
or being physically active outside).”®

The users faced problems while using the
gaming platforms in terms of the device,
controller, and/or the connection
between the two. Participants
expressed frustrations regarding the
game not fitting the screen, inability to

“Wii was good, but it gets boring
after a while...it’s the same game |
play over and over again...you
anticipate the moves... | already
beat the game.”*®

“I’'m probably more a group
person than | am an ‘alone’
person. | do not like it that much to
be alone. I'm alone almost all the
time and physical things are more
fun to do with someone. It is much
more fun if you have someone to
talk to.” *®

“I don’t like it when it doesn’t fit
the screen and | have to scroll.”, “I
don’t like the controller stick.” *®

(continued)
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Table 3. Continued.

divided into two subcategories
including technical issues and
issues related to the games. The
three included studies discussed
barriers specifically related to the
gaming platforms.?®7°

return a server, and the controller stick
synergy with the device.?® These issues
hindered the patient’s experiences and
shifted their interest away from using
the platforms. Jaarsma et al. (2021)
identified technical challenges with
exergaming as one of the main reasons
for patients’ nonadherence to
exergaming.? This was the only study
reporting patients facing difficulties in
following the instructions and lacking

confidence with using technology.

Game-related
issues

should therefore contain a diverse selection of activities and
sports for people of various fitness and functional levels to
keep the interest of patients and reach the desired outcomes.

Another aspect to consider in relation to reducing
Boredom is the time spent within the programs and how
to ensure patient adherence. Cacciata et al.”® and Jaarsma
et al.?® reported that the adherence to exergaming while
using the Nintendo™ Wii, declined within ten days and
four weeks, respectively. This finding needs to be consid-
ered since these programs are aimed at self-management
and adherence is critical to ensure the best health outcomes
for the patients. Therefore, keeping this in mind, clinicians
should ensure that within the self-management program
regular follow-up sessions are arranged to assess the motiv-
ation of the patient and adjust where required to prevent
boredom and nonadherence.

Another category related to Apathy was Other prefer-
ences. According to the included studies which reported
on patient preferences, some participants preferred exer-
gaming in groups and with their families.®® This finding
is similar to a pilot study conducted on patients with heart
failure which reported on the time patients spent on exer-
gaming in the initial six weeks compared to the past six
weeks.?” It was reported that both male and female patients
had decreased their time spent exergaming in the past six
weeks. However, patients who played for a longer period
often had grandchildren involvement compared to patients

Patients expressed that some of the games
were difficult to play which affected
their self-efficacy.”® Others suggested
that adding more gaming options to
match different interests would enhance
the users’ motivation to use the
platforms.?®

“Bowling was not particularly
difficult when you started. Golf on
the other hand could be a little
troublesome. It was more difficult.
In boxing you try to not get hit. You
had to move your arms very much.
So, it was pretty tough actually.” *®

who played for a shorter period.*” It is well known that
exercising with others gives social support, engagement,
and connectivity, which may result in greater motivation
to exercise and hence improve adherence.’**? Group play
incorporates social interaction and connectivity, which is
a motivating element to engage in physical activity.>
Similarly, encouragement from friends and family, as well
as playing with others, may enhance long-term exergaming
participation.’®** Clinicians should therefore consider
patients’ preferences to use the platforms alone or with
others/families, and how this might be structured within
the home to produce the optimum benefits. The games
available in the platforms that allow for group activities
should be considered as well. In addition to patient prefer-
ence, though not a finding in this review, gender prefer-
ences should also be considered when prescribing
exergaming as a self-management tool for patients with
heart failure. Klompstra et al.**> found a variance in male
and female interests, preferences, and time spent exergam-
ing. According to the authors, men preferred exergaming
more than women. It is therefore suggested that gender pre-
ferences should be evaluated and considered in research and
in clinical practice. Future research should consider initial
exergaming orientation sessions to assess participants’ pre-
ferences, thus implementing a variety of games that address
their preferences on gaming platforms and increasing
patient adherence.
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This review also identified challenges related to the
Nintendo™ Wii that hindered patients’ experiences of
using digital gaming platforms in the self-management of
heart failure. One of the subthemes related to this category
was Technical issues. Studies included in this review
reported technical difficulties such as delays in response
and the game not fitting well on the screen.”®* These
results were expected and consistent with the findings of
the review by Bezerra et al.,33 who reported technical
issues as one of the main barriers of using mobile apps
in the self-management of heart failure. This proves that
technical issues remain a challenge for patients despite
the differences in the type of technology used between
the two reviews. Therefore, program developers should
consider those technical challenges by subjecting the pro-
grams to more trials before providing them to patients.
Regular check-ups and new updates for the programs
should be available to maintain the quality of the
program and “keep up” with the trends. Providing intro-
ductory sessions and practice for the patients before the
implementation of technology at home is also recom-
mended for the clinicians.

Facilitators when using gaming platforms in the
self-management of heart failure

Sub-themes related to the convenience of using the
Nintendo™ Wii and facilitated its use, were identified as
Simplicity and Accessibility.*>° Patients with heart
failure reported that the Nintendo™ Wii were simple and
accessible to use when they are unable to leave their
homes. This is consistent with the findings of other
studies, reporting that exergaming can easily be utilized
by elderly individuals in their homes who do not have
access to transportation or gym accessibility.***> In add-
ition, the Simplicity and Accessibility elements of using
Nintendo™ Wii is particularly useful for people with phys-
ical limitations who are unable to leave their house®*~> or
for whom transportation is problematic. Similarly, although
a different population, Chan et al.*® reported that exergam-
ing can be a suitable alternative to traditional stroke
rehabilitation since it is simple to use and easy to incorpor-
ate into home environment. However, the greatest advan-
tage to the accessibility of these gaming platforms can be
related to the effect the global COVID-19 pandemic had
on healthcare accessibility and how access to healthcare
was restricted in most countries. The COVID-19 pandemic
and consequent lockdowns across the globe, restricted
access to healthcare facilities and services, specifically out-
patient rehabilitation services.?’ In addition, patients them-
selves were afraid to leave their homes and would rather
risk not receiving healthcare than become infected.
Considering the COVID-19 situation and other similar
current or future situations, accessibility and the simplicity

of gaming platforms becomes even more important to
ensure the rehabilitation and self-management of chronic
patients is not hindered significantly. Greater efforts are
required to enhance the rehabilitation and self-management
of chronic conditions through gaming platforms to reduce
the burden on the healthcare system.

Based on the included studies, participants with heart
failure experienced Health-related benefits that facilitated
and promoted the usage of the employed gaming plat-
form.”® Participants with heart failure perceived that the
Nintendo™ Wii increased their physical fitness. They
found that gaming platforms increased their physical activ-
ity and reduced sedentary behavior. This concurs with a
scoping review which reports that exergaming might be
promising to enhance physical activity in patients with
heart failure.® It is critical to emphasize that individuals
with heart disease show a decline in fitness levels, which
connects to being limited in day-to-day activities.*®* As
a result, there is a considerable increase in cardiac mortality
as sedentary behavior and physical inactivity have cumula-
tive impacts on mortality in people with symptomatic
chronic heart failure.** Gaming platforms, on the other
hand, promote physical activity in this population by pro-
viding patients with a variety of games of varying intensity
and energy demand from which to select their own prefer-
ences. Clinicians should take advantage of these gaming
platforms and integrate them into patient rehabilitation
and self-management, particularly to those who are more
likely to be physically inactive, such as elderly adults.

Different studies have reported that the use of gaming
platforms has a promising effect on enhancing psycho-
logical wellbeing. For older adults, the social connection
that comes with the Nintendo™ Wii exergaming program
is therefore valuable and beneficial. It resulted in a signifi-
cant decrease in depressive symptoms and mental
health-related quality of life.***> Enhancement in the psy-
chological benefit has also been reported in a different popu-
lation. A study conducted on chronic obstructive pulmonary
disorder patients found that a 12-week Nintendo™ Wii Fit
training program resulted in substantial psychological and
emotional improvements.*® Despite various research sup-
porting the use of gaming platforms to improve mental
health, only one study in this qualitative analysis indicated
an improvement in depressive symptoms and stress,”®
while other studies did not mention or address the mental
health aspect.?’*° This could be due to the nature of ques-
tions asked in the interviews conducted. Future qualitative
studies should go further into participants’ perspectives on
their psychological wellbeing after using gaming platforms
to learn more about how people perceived gaming platforms
and how they relate it to their psychological wellbeing.
Understanding the patients’ mental health is very important,
since people with chronic diseases are more likely to suffer
from depressive episodes,” which can have a severe influ-
ence on clinical outcomes if left unrecognized.
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It is reported that only 50% of patients with heart failure
are committed and motivated to doing exercise.*' A recent
systematic review reported that exergaming improves
motivation in patients with cardiovascular diseases, which
leads to enhanced adherence to exercises.'' Additionally,
this result is similar to the finding of this review, where
high motivation is a facilitator to exergaming.”®*° It was
expressed by patients in this review that what motivated
them to exergaming was setting specific goals to achieve.
In addition, the nature of gaming platforms that mimicked
the environment of the real world also motivated the
users. Clinical practitioners could therefore take advantage
of exergaming and be more engaging with patients to
increase adherence to exercises. This technology could be
prioritized for patients who show low interest toward
regular types of physical exercises to enhance their motiv-
ation toward exercises.

Furthermore, this review found that patients reported
that family involvement made using this technology more
joyful and engaging than playing alone. This finding corre-
lated with the findings of other studies.'®'"** Blasco-Peris
etal." reported that playing with family members was asso-
ciated with encouragement to play the game and enhanced
adherence. In the study by Klompstra et al.,** patients
played exergaming for only 28 minutes per day.
However, having grandchildren was associated with
increasing the period of playing. Since engagement of
other individuals contributed to increased adherence, it
is proposed that the gaming platforms might be developed
in a way that allows patients with similar conditions to
play together in a group and compete against each
other. This could be devoted to encouraging and creating
a competitive environment that could motivate patients to
work harder to win against each other. Additionally, exer-
gaming with others who have similar conditions allows
patients to share their experiences, challenges, and learn
from one another.

Limitations

This review faced with several limitations. Firstly, the
review included a limited number of eligible studies,
which restricts the conclusions that can be made. An
understanding of patient’s perspectives and beliefs
related to the barriers and facilitators of using digital
gaming platforms is as important to understand as the
effect of the intervention, and therefore further research
in this area is warranted. The effectiveness or realization
of digital gaming platforms as a self-management tool is
limited if the actual and perceived barriers are not under-
stood. Furthermore, although the GT method used in this
review is widely wused, it has its limitations. For
example, since open-coding is used, the process is often
exhaustive which may lead to some inadvertent errors.
In addition, due to the open-coding process, the results

may not also be easily generalizable.*” It is also important
to highlight that all studies included in this review were
conducted in Sweden or the USA which makes the appli-
cation of the results to the wider population challenging.
For example, the perspectives, experiences, specifically
the barriers and facilitators, in using digital gaming plat-
forms, that is, the Nintendo™ Wii or other commer-
cially-available  platforms in  lower-resource  or
lower-income countries is not captured in this review,
and would be interesting to understand.

What this review adds

A patient’s self-management of their chronic disease such as
heart failure is paramount to ensuring a longer life, improved
quality of life, taking responsibility, reducing hospital visits,
reducing hospital costs, etc. Advances in technology have
however redefined the way in which we approach healthcare
and healthcare delivery and understanding how technology
is received by patients before prescribing such technologies
is vital. Though limited evidence was identified in this
review, what this review does highlight is the fact that the
incorporation of technology in some way or the other is
inevitable. Clinical practice guidelines advocate for self-
management of chronic conditions like heart failure,5 espe-
cially in contexts where there are few cardiac rehabilitation
specialists available or difficulties for patients to access
healthcare.®® Therefore, successfully prescribing techno-
logically based self-management programs for any patient
requires a deeper understanding of what obstacles they
could potentially face, and to either pre-empt these barriers
or address them. This review also highlights that there is
interest in understanding the obstacles when using interven-
tions such as digital gaming platforms, and although there
are few studies conducted, there is a focus developing.
Although the limited number of studies in this review
can be viewed as a major limitation, the limited evidence
identified in this review around this topic does also high-
light opportunities for future research direction.
Systematic reviews which identifies none or few eligible
studies, also known as an “empty review,”43 does not
necessarily mean that the review is invalid or of lesser
value. In most instances, depending on the research ques-
tion asked, an “empty review” can be quite insightful and
can direct future research. In addition though limited evi-
dence still exists for the effectiveness of digital gaming plat-
forms on clinical outcomes in patients with heart failure,
understanding the barriers and facilitators in using digital
gaming platforms may in fact be more important as nonad-
herence for various reasons during a clinical trial exploring
the effectiveness of an intervention may invalidate results.
The study question in the review is deemed a valid clinical
and research question, which addresses concerns in clinical
practice and research, and warrants further research. The
limited included studies therefore produce rich insights
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into the beginning of understanding the experiences
of patients with heart failure when using digital gaming
platforms in the self-management of their condition.

Another added value of this review is that it highlighted
the lack of studies into other popular commercially-avail-
able gaming platforms. No studies reported on the barriers
and facilitators when using Sony PlayStation, MS Xbox,
VR oculus or HTC VIVE. As these are also classified as
popular commercially-available digital gaming platforms
for exergaming, it would be interesting to understand the
effect of these on patients with heart failure and what the
barriers/facilitators are to using them. Furthermore, since
Klompstra et al.'® highlighted the low cost and feasibility
of using off the shelf exergames in patients with heart
failure, further quantitative and qualitative research in this
area is warranted.

Conclusion

This is the first qualitative synthesis to summarize the bar-
riers and facilitators experienced by patients with heart
failure when using popular commercially-available digital
exergaming platforms for self-management. The systematic
review found that there were a limited number of high-
quality studies available that examined patients’ percep-
tions of using such technologies for the self-management
of heart failure. A qualitative synthesis of the included
studies found that participants reported that using the
Nintendo™ Wii is simple, easy to use, interesting, challen-
ging, motivated them, and assisted in improving their phys-
ical and psychological wellbeing. On the other hand, some
patients reported various barriers that hindered the use of
Nintendo™ Wii, such as feeling bored due to playing spe-
cific games for lengthy periods, technical issues, and prefer-
ring other types of activities to improve their fitness level.
The limited evidence identified in this review should
however be viewed as an opportunity to identify future
research directions. For example, future studies could
focus on ascertaining the barriers and facilitators to using
other popular commercially-available digital gaming plat-
forms like Sony PlayStation, Microsoft Xbox, etc. and
also further explore the experiences of patients with heart
failure when using gaming platforms in more challenging
settings such as remote settings, low-resource settings, etc.
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