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Introduction

In recent years, the field of adaptive gaming has been growing rapidly. The accessibility of video games has now
become a focus for companies and organizations to allow individuals with disabilities to participate more actively
in the gaming community. Current adaptive gaming technology not only allows individuals to participate in
gaming, but also to play competitively with individuals not using adaptive gaming equipment. Many adaptive video
game controllers are now available to individuals with disabilities who are unable to access a standard controller,
and range from head-controlled pneumatic joysticks to customizable gaming rigs that enable users to connect
external joysticks and accessibility switches. Despite the rising popularity of adaptive gaming, its acceptance as
an integral service within the rehabilitation field has been slow to develop.

Research analyzing the benefits of gaming within the rehabilitation field has primarily been focused on its
applications in physical therapy [1]. Multiple studies have shown increased functional recovery and motor function
following use of off-the-shelf gaming systems for stroke rehabilitation [2]. However, the possible benefits of
gaming within the rehabilitation field may range beyond physical benefits alone. Some studies have shown that
participation in video gaming has quality of life and social benefits in the general population [3]. Though there has
historically been a negative stigma surrounding video gaming [4], there is emerging evidence that it has positive
effects on mental health and well-being when used appropriately [5].

In order to progress the acceptance of adaptive gaming as an essential person-centered service in the
rehabilitation environment, studies need to demonstrate that it has a significant positive impact on participants.
The purpose of this study was to determine the effects of participation in adaptive gaming on quality of life,
satisfaction with life, social relationships, and its translation to functional tasks other than gaming. A secondary
focus of this study was to analyze how variations in gaming habits influence outcomes among those who
participate in adaptive gaming. Overall, this data may show the positive therapeutic benefits of providing adaptive
gaming services for individuals in the rehabilitation environment and help increase its acceptance as a
rehabilitation service. The secondary analysis may aid in understanding how adaptive gaming should be best
implemented in the rehabilitation environment to maximize quality of life and social relationship benefits of
individuals participating in those services.

Methods

Participants

Individuals eligible to take part in this study were recruited directly via email, social media, or online adaptive
gaming forums. Participants were individuals between 18 to 65 years of age that met the following criteria: (1)
must have a physical or neurologic condition limiting them from using a standard game controller; (2) must be
currently using adaptive gaming equipment or modifications for video gaming; (3) must have no less than six
months of experience using adaptive gaming equipment or modifications.

Survey

Participants were asked to complete a self-administered questionnaire consisting of four parts: (1) General
Information and Gaming Habits, (2) Quality of Life, (3) Social Relationships and Social Isolation, and (4) Influence
of Gaming on Quality of Life, Satisfaction with Life, and Social Relationships.

General Information and Gaming Habits

The General Information and Gaming Habits section was used to collect demographic data of participants, along
with information on gaming behaviors. Age, sex, and primary diagnosis were obtained from the General
Information subsection. The Gaming Habits subsection includes questions regarding how long participants have
been involved in adaptive gaming, how often participants game each week, what type of gaming they most often
take part in, and if they use their adaptive gaming equipment for tasks other than gaming.

Quality of Life Section

The Quality of Life section of the survey contains four questions and is adapted from the Spinal Cord Injury
Quality of Life Basic Dataset [6]. The Spinal Cord Injury Quality of Life Basic Dataset is a standardized self-
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assessment survey containing three questions asking participants to subjectively rate their general satisfaction
with life, physical health, and psychological health in the past four weeks. In addition to these questions, the
Quality of Life section includes a question asking participants to rate how satisfied they are with their ability to
perform daily activities independently in the past four weeks. Responses were recorded on a 0-10 scale, where
0=Completely Dissatisfied and 10=Completely Satisfied.

Social Relationships and Social Isolation Section

The Social Relationship and Social Isolation section contains four questions, two assessing personal relationships
and two assessing social isolation. This section was developed specifically for this study by referencing
standardized quality of life questionnaires containing questions related to social relationships and isolation. The
Social Relationship subsection consists of two questions asking participants to subjectively rate their satisfaction
with personal relationships and ability to participate in activities with friends and family in the past four weeks.
Responses were recorded on a 0-10 scale, where 0=Completely Dissatisfied and 10=Completely Satisfied. The
Social Isolation subsection consists of two questions asking participants to subjectively rate how often they have
felt socially isolated and socially excluded in the past four weeks. Responses were recorded on a 0-10 scale,
where 0=Never and 10=All of the Time. Scores for the Social Isolation subsection were inverted during data
analysis. Therefore, higher scores reported for the Social Isolation subsection indicate a lower level of social
isolation.

Influence of Adaptive Gaming Section

The Influence of Adaptive Gaming section contains three questions and was developed for this study by
referencing a previously used survey for adaptive sports [7]. This section asks participants to subjectively rate
whether adaptive gaming has had a significant positive influence on their overall quality of life, satisfaction with
life, and social relationships. Responses were recorded using a 7-point Likert scale ranging from Strongly
Disagree to Strongly Agree, with higher scores indicating a greater influence. This section was used to specifically
assess the contribution adaptive gaming has had on participants’ quality of life, satisfaction with life, and social
relationships.

Data Analysis

In order to identify any significant differences between composite Quality of Life, Social Relationship, or Social
Isolation scores among participants of different ages or gaming habits, sample t-tests were used to compare the
composite scores between groups. A one-tailed homoscedastic t-test was used to test against the null hypothesis
that scores are not significantly greater for those who game more frequently, have gamed for a longer duration of
time, participate in gaming with family and friends, use their adaptive gaming equipment for activities other than
gaming, and who are younger in age. To determine if there were any significant relationships between gaming
habits or age and the overall influence of adaptive
gaming on quality of life, satisfaction with life, and
social relationships, a Spearman’s Rank correlation
analysis was performed among variables. The
independent variables in the analysis included the
length of time participants have been involved in Quality of Life Section Score
adaptive gaming, how often participants game each
week, whether they game with friends and family,
whether they use their adaptive gaming equipment
for activities other than gaming, and age. P-values
were calculated based on a one-tailed distribution to
test against the null hypothesis that there is not a
significant positive correlation for those who game
more frequently, have gamed for a longer duration of
time, participate in gaming with family and friends,
use their adaptive gaming equipment for activities 0 2 " 6 8 0
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score for the Quality of Life section (Figure 1) was 6.44 (SD=2.02). The Social Relationship subsection score was
the highest of the three composite scores (6.85; SD=2.02), and the Social Isolation subsection score was the
lowest of the scores (5.68; SD=2.55). Over ninety percent (90.9%) of participants either Agreed or Strongly
Agreed that adaptive gaming has had a strong positive influence on their quality of life, with 71.8% Strongly
Agreeing to the statement (Table 1). A majority of participants also either Agreed or Strongly Agreed that adaptive
gaming has had a significant positive influence on their satisfaction with life (87.3%), and 67.2% of participants
either Agreed or Strongly Agreed that it has had a significant positive influence on their social relationships. Two
thirds of participants reported using their adaptive gaming equipment for activities other than just gaming (67.3%).
This includes using it for computer access (61.8%), phone access or communication (23.6%), TV access (20.0%),
and other activities (6.4%). Some of the activities that respondents included in the “Other” category included
school, programming, and work.

Table 1. Participant 7-point Likert scale responses rating whether gaming has had a significant positive
influence on their Quality of Life (IQoL), Satisfaction with Life (ISWL), and Social Relationships (ISR).

S Dimgree oo™ sgrnor ST g Storl
disagree
QoL 1.8% 0% 0% 0% 7.3% 19.1% 71.8%
ISWL 0.9% 0% 0% 1.8% 10.0% 27.3% 60.0%
ISR 1.8% 0% 2.7% 4.6% 23.6% 32.7% 34.6%

There was no statistical difference between any groups for the composite Quality of Life score. For the Social
Relationship subsection, individuals who game four or more days per week reported significantly higher scores
than those who game three or less days per week (p=0.007 (95% CI)), and also reported a significantly lower
level of social isolation (p=0.038 (95% Cl)). Those who reported gaming more frequently with friends and family
had significantly higher Social Relationship scores than those who game primarily alone (p=0.029 (95% Cl)), and
individuals who reported using their adaptive gaming equipment for activities other than gaming also had
significantly higher Social Relationship scores compared to those who only use it for gaming (p=0.044 (95% ClI)).

Those who game more frequently were more likely to Agree or Strongly Agree that adaptive gaming has had
significant positive influence on their quality of life (+177.0%), satisfaction with life (+78.2%), and social
relationships (+10.2%). Furthermore, there was a significant positive correlation between how often participants
game and the overall influence of adaptive gaming (rs=0.27; p=0.002 (95% CI)). Similarly, those who use their
adaptive gaming equipment for activities other than gaming were more likely to Agree or Strongly Agree that it
has had a significant positive influence on their quality of life (+771.3%), satisfaction with life (74.7%), and social
relationships (+21.5%) compared to those who use it for gaming alone. There was also a significant positive
correlation between use of adaptive gaming equipment for additional activities and the composite Influence of
Adaptive Gaming score (rs=0.21; p=0.013 (95% ClI)). For those who game more frequently with family and friends,
there was a higher percentage of participants that felt adaptive gaming has had a significant positive influence on
their quality of life (+19.8%) and social relationships (+25.4%) compared to those who game primarily alone.

Discussion

Past studies demonstrating quality of life benefits of gaming within the rehabilitation field have had a primary
focus on its use as a tool for physical rehabilitation [2]. However, the results from this study illustrate that the use
of adaptive gaming in the rehabilitation field spans beyond the physical benefits alone. This is supported by the
finding that a majority of participants in this study either Agreed or Strongly Agreed that adaptive gaming has had
a significant positive influence on their quality of life, satisfaction with life, and social relationships (Table 1).

Beyond providing a means for participation and social interaction, adaptive gaming can also be translational to
many functional tasks for daily independence. This is reinforced by the finding that over two thirds of participants
in this study use their adaptive gaming equipment for activities other than gaming. Many participants reported
using their equipment for computer access, communication, and even vocational or educational purposes.
Therefore, adaptive gaming may introduce adaptive equipment in a form that is more motivational to users. This is
significant, as a lack of motivation has been shown to lead to an abandonment of assistive technology devices [8].
Users may be more likely to accept and be motivated to use the adaptive equipment if it is introduced for gaming



first. Since adaptive equipment has been shown to be a positive predictor for return-to-work success for
individuals with disabilities [9], this may have long term vocational and educational benefits.

Based on the results from this study, there are possible quality of life and social benefits of adaptive gaming
services, as well as translation to functional tasks. However, there are important considerations for how to best
implement adaptive gaming services, and results from the secondary analysis may yield important information on
how to introduce adaptive gaming to participants to maximize the potential benefits and outcomes.

How participants game and use their adaptive equipment seem to be the largest contributors to the potential
positive outcomes seen with adaptive gaming. Participants’ responses for the Influence of Adaptive Gaming
section were found to be highly dependent on the frequency that they game each week. Increased frequency of
gaming had a significant positive correlation with the overall influence of adaptive gaming on their quality of life,
satisfaction with life, and social relationships (p=0.002). Furthermore, those who game more often reported
significantly greater Social Relationship scores (p=0.007) and a significantly lower level of social isolation
(p=0.038). Those who tend to game more frequently with family and friends also had significantly higher Social
Relationship scores (p=0.044). They were also more likely to report that gaming had a significant positive
contribution to their quality of life (+79.8%) and social relationships (+25.4%). Therefore, gaming more frequently,
and with others, seems to correlate with greater benefits from adaptive gaming. This finding emphasizes the
importance of not only introducing adaptive gaming through rehabilitation services, but also providing methods for
facilitating more frequent participation in gaming in a group setting. Coordinating community game nights or online
gaming competitions are some examples of how this may be effectively implemented in the therapy setting.

The other factor that contributed to the positive effects seen with adaptive gaming is how participants use their
adaptive gaming equipment. Use of equipment for activities other than gaming had a significant positive
relationship with the overall influence of adaptive gaming (p=0.013). These individuals also reported significantly
higher Social Relationship scores compared to those who used their equipment for gaming alone (p=0.029).
Therefore, use of adaptive gaming equipment for tasks other than gaming not only has possible translational
benefits, which were discussed previously, but may also correlate with better overall outcomes. This should be
taken into consideration when providing adaptive gaming services. Equipment for adaptive gaming should be
introduced for other tasks that will increase access and independence, not just be limited to gaming alone.
Integration of adaptive gaming into occupational therapy or assistive technology services may be beneficial for
this purpose, as gaming may serve as a gateway into other areas for daily independence.

Conclusions

Overall, the results from this study show that there are possible quality of life and social benefits from participation
in adaptive gaming, as well as translation to functional tasks. This supports the need for an increase in the
availability of adaptive gaming services within the rehabilitation field, as there are clear benefits to providing these
services for individuals with disabilities. Secondary analysis from this study also indicates that gaming more
frequently, gaming with others, and using adaptive gaming equipment for activities other than gaming seem to
correlate with greater overall benefits from adaptive gaming. This provides important implications for the provision
of adaptive gaming services to ensure the greatest overall benefit to participants.
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