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Abstract

Introduction: There is evidence to suggest a potential relationship between the self-determination theory (SDT) and active video games (AVG’s). With the resurgence
of AVG’s through Ring-Fit Adventure, this potential relationship needs to be further investigated. It is also pertinent to understand how the participants feel about
Ring-Fit Adventure after using it, especially as it may help explain any changes in SDT variables. The purpose of this study was to investigate the impact of Ring-Fit
Adventure on SDT-related variables and understand the experiences of the participants after the intervention.

Methods: 15 adult women participated in Ring-Fit Adventure sessions, which took place twice a week for 45 minutes lasting over 8 weeks. Psychological constructs
falling under the realm of SDT were measured by validated surveys. Interviews were conducted at the conclusion of the study and interpretive phenomenological
analysis was used to detail how participants made sense of their experience with Ring-Fit Adventure.

Results: Paired samples t-tests from pre-post revealed significant increases in autonomy t(13)=6.27, p<0.00. Competence t(13)=7.05, p<0.00. Relatedness t(13)=4.96,
<0.00. There were significant decreases in more extrinsic regulation: Amotivation(13)=2.49, p=0.03, external regulation t(13)=6.27, p=0.01, interjected regulation
t(13)=2.98, p<0.00. There were significant increases in more intrinsic regulation identified regulation t(13)=3.31, p=0.01. Integrated regulation t(13)=6.71, p<0.00.
Intrinsic regulation t(13)=5.41, p<0.00. Participants enjoyed the ability to choose exercises, which may support the autonomy findings. The participants also felt
confident that they would be able to complete Ring-Fit Adventure sessions at home in the future, which may support the competence findings. All participants stated
they enjoyed using Ring-Fit Adventure and 10 of the 14 subjects that completed the study also stated they either intended or wanted to purchase it for themselves to
use after the study.

Conclusions: After completing 8 weeks of sessions using Ring-Fit Adventure, there were significant changes in all SDT-related variables. Participants enjoyed using
this technology and the experiences with the game may support some of the SDT-related findings. Future studies should focus on increasing and diversifying the
sample and determining the duration of the effect.
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Introduction may present new information on the relationship between SDT and

, AVG’s especially as AVG’s experiencing a resurgence.
Over the last decade active video games (AVG’s) have emerged as

a unique opportunity to merge popular entertainment with potential Although the popularity of AVGs on home consoles appeared to
health benefits. AVG’s prompts physical activity or exercise through ~ peak with Wii Fit™ on the Nintendo Wii™ [13], a new AVG titled Ring
interactive gameplay [1]. As almost 277 million Americans play video Fit Adventure™ played on the Nintendo Switch™ is starting to challenge
games [2], and over 75% of adult gamers spend at least three hours a that narrative. The Nintendo Wii, Nintendo’s previous best-selling
week p]aying video games in the United States [2], AVG’s provjde an home console, sold about 101 million units, with Wii Fit selling over
opening for exercise within the home. Furthermore, AVG’s may be 22 million units [13]. The Nintendo Switch™ has now surpassed the
more important as we see the effects of social distancing restrictions ~ Nintendo Wii with 114.33 million units sold as of September 2022 [14].
and loss of physical activity opportunities due to COVID-19 [3-7]. Rlng Fit Adventure™ is closing in on the total sales of Wii Fit with about
15 million units sold despite only being on the marketplace for 3 years
[14]. Wii Fit was a cultural and video game sales phenomenon, and we
are witnessing a similar occasion once again. Ring Fit Adventure™ is a
unique game that uses a ring, similar to a Pilates ring, for resistance in
numerous upper and lower body exercises. The intensity and difficulty

There is evidence to suggest a potential relationship between the
self-determination theory (SDT) and video games [8], but also AVG’s
[9-12]. The video game technology utilized in these studies is more than
a decade old don’t utilize more updated technology. New technology
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of the exercises increase as the levels are surpassed. Throughout the
gameplay, exercises are detailed in written and visual demonstrations.
Only two studies have investigated the Ring Fit Adventure™ One
conducted among children found it to require higher levels of energy
expenditure compared to the Nintendo Wii, dance mats, and Xbox
Kinect [15]. The other study examined patients with chronic low
back pain and found Ring Fit Adventure™ increased pain self-efficacy
and reduced pain [16]. As minimal data exist on the psychological
and qualitative effects of Ring Fit Adventure™ further investigation is
required. Therefore, the purpose of this intervention was to investigate
the impact of Ring Fit Adventure™ on SDT-related constructs over an
eight-week intervention. This intervention also had the goal of detailing
the experiences of the participants through qualitative interviewing.
Finally, while many feel video games are primarily played by young boys,
the average age for a video game player is 31 years old and 45% of those
who play games are female in the United States [2]. In addition to this,
it appears obesity impacts females at a higher rate than males globally.
It was estimated that 15% of all females were obese in 2016 compared
with 11% of males [17]. One study also found that a staggering 87% of
151 countries included in the analysis showed a higher female obesity
prevalence compared with males [18]. However, 31.7% of women are
inactive while 23.4% of men are inactive globally [19]. Therefore, we
decided to purposely sample adult women.

Methods

This single-armed study was approved by the University
Institutional Review Board for Research Involving Human Subjects and
followed the standards set by the Declaration of Helsinki under protocol
21-001 MR 2101. Each participant read and signed a written informed
consent and completed the Physical Activity Readiness Questionnaire
(PAR-Q). Participants had to answer “no” to all questions on the PAR-Q
to participate in the intervention.

Participants

Participants were recruited by word of mouth, e-mail, flyers, and
social network blasts within the community with a three-week window
to join the study. To be eligible for this study, participants had to be:
female, low risk for medical complications from exercise (as determined
by the PAR-Q), currently not exercising, and not pregnant. A total of 15
female subjects were screened, found to be eligible, and consented to
participate in this study. Table 1 displays demographic information at
baseline.

Questions regarding demographics resided in the base questionnaire
and included race, sex as assigned at birth, and age. Psychological
constructs falling under the realm of SDT including behavioral
regulation, autonomy, relatedness, and competence were completed pre
and post. The Behavioral Regulation Exercise Questionnaire version
3 (BREQ-3) is a 24-item 5-point (ranging from “not true for me” to
“very true for me”) Likert -type scale used to detail where participants
fall on the continuum of behavioral regulation [20]. The questionnaire

Table 1: Means (standard deviations) and percentages for demographic variables at

baseline.
Variable (n=15)
Age (yrs) 45.93
BMI kg/m? 31.88
% White 80%
% Black 13.3%
% Asian 6.7%

BMI = Body Mass Index
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consists of 24 items with 4 questions for each subscale (amotivation,
external, introjected, identified, integrated, and intrinsic). Amotivation
describes a missing intention for action or simply acting aimlessly.
External regulation occurs when actions revolve solely around external
rewards or consequences. Introjected regulation occurs when actions
revolve around guilt, pressure from important people, and motivation
to conform to social norms. Identified regulation occurs when the
action is personally valued due to its involvement with a personal
goal. Integrated motivation occurs when actions are directed by an
integrated form of identity built of values that have become a part of
the self. Intrinsic regulation occurs when the actions are guided by
enjoyment, interest, or knowledge, and the action is valued for itself
rather than any consequences because of the action [21]. Each subscale
was differentially weighted: amotivation, —3; external regulation,
—2; introjected regulation, —1; integrated regulation +1; identified
regulation, +2; intrinsic regulation, +3. Scores for amotivation can
range from -60 to 0. Scores for external regulation can range from -40
to 0. Scores for introjected regulation can range from -20 to 0. Scores
for integrated regulation can range from 0 to 20. Scores for identified
regulations can range from 0 to 40. Scores for intrinsic regulation can
range from 0 to 60. Previous researchers provided evidence of content
and criterion validity and found strong score reliability [20,22, and 23].
In the current study, reliability scores of the scales within the BREQ-3
ranged from a = 0.76 to 0.97.

The Basic Psychological Needs Exercise Scale (BPNES) is a 5-point
(ranging from “I don't agree at all” to “I completely agree”) Likert-
type scale which measures autonomy and competence satisfied in
exercise [24] scale includes 8 items, 4 each representing autonomy and
competence. Scores for both autonomy and competence can range from
4 to 20. The need for competence is the understanding that humans
need to have mastery over their environment and feel adequate and
competent. The need for autonomy refers to a need for control in one’s
ventures and an internal locus of causality [25]. Previous researchers
provided evidence of content and criterion validity and found strong
score reliability [25-27]. Within the current study, the reliability scores
of autonomies and competence were a =0.96 and 0.97 respectively.

The Relatedness to Others in Physical Activity Scale (ROPAS) is a
6-point (ranging from “false” to “true”) Likert-type scale which assesses
the psychological need for relatedness, specifically focusing on physical
activity [22]. The need for relatedness refers to a need to feel connected
and a sense of belonging [25]. The scores for relatedness can range
from 6 to 36. Previous researchers provided evidence of structural and
criterion validity and found strong score reliability [23]. In the present
study, the reliability score for the ROPAS scale was a=0.99. While
the BPNES scale also measures relatedness, it focuses on structured
exercise exclusively and with whom the participant exercises; however,
relatedness experienced in exercise may be served in other ways. For
example, the ROPAS scale inquires “I am supported by others in this
activity” and “T have a close bond with others”. These questions do not
rely on an exercise partner as relatedness can be fulfilled by those not
physically exercising with the participant.

A semi-open interview one week after the final dose of the
respective intervention was delivered to collect qualitative data. There
were five questions read in every interview and potential follow-up
questions were asked to probe on a topic if needed. Interview questions
can be found in Table 2.

Data Analysis

Data were analyzed with SPSS 26. Paired sample t-tests assessed
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Table 2: Interview questions.

Question 1
Question 2
Question 3
Question 4
Question 5

Describe your experience during the study.

What did you enjoy about the game?

‘What didn’t you enjoy about the game?

Do you think you could play the game at home by yourself? Why or why not?
Would you keep playing the game if you had access to it?

differences in all psychological changes from pre to post-test. G*power
indicated a required sample size of 16 and was used to calculate post
hoc power analysis for the paired t-test [28]. Probability values of
Pp<0.05 were considered significant.

Interpretative phenomenological analysis (IPA) was utilized as
a methodology aiming to examine how the participants made sense
of their experiences within this weight management intervention, as
most of it took place during the COVID-19 pandemic [29]. Previous
interventions have utilized this method to better understand exercise
habits [30,31]. To achieve this, transcripts were read multiple times,
coded line-by-line for significant findings on one margin, then once
again for emerging themes on the opposite margin. A summary table
was then written for each participant to compare across all participants
for themes. Finally, a master table was created with all major themes. A
discussion between co-authors took place to examine the data alongside
transcripts to further hone the themes.

Results

Table 3: Mean scores (standard deviations) by treatment condition.

Variable Pre Post P Effect size mr‘ )
Autonomy 9.21 (4.17) 15.50 (1.23) 0.00%* 1.68
Competence 8.64 (4.29) 15.86 (1.51) 0.00%** 1.89
Relatedness 23.71 (7.80) 31.71 (3.81) 0.00%* 1.29
Amotivation -9.00 (10.85) -1.93 (1.93) 0.03* .66
External -10.86 (8.03) -4.43 (3.16) 0.01* .82
Introjected -8.57 (2.85) -4.29 (2.13) 0.00%* 1.89
Identified 10.00 (3.42) 12.29 (1.68) 0.01* .88
Integrated 13.86 (7.17) 20.86 (5.13) 0.00%* 1.79
Intrinsic 24.43 (10.97) 36.64 (6.68) 0.00%* 1.45

Where: *Denotes a significant change (p < 0.05); ** Denotes value less than 0.01; Score
ranges: Autonomy = 4 to 20, Competence = 4 to 20, Relatedness = 6 to 36, Amotivation
= -60 to 0, External regulation = 40 to 0, Introjected regulation to -20 to 0, Integrated
regulation = 0 to 20, Identified regulation = 0 to 40, Intrinsic regulation = 0 to 60.

Paired samples t-tests from pre-post revealed significant increases
in autonomy #(13)=6.27, p<0.00. Competence t(13)=7.05, p<0.00.
Relatedness #(13)=4.96, p<0.00. There were significant decreases in
more extrinsic regulation: amotivation #(13)=2.49, p=0.03, external
regulation #(13)=6.27, p=0.01, Introjected regulation #(13)=2.98, p<0.00.
There were significant increases in more intrinsic regulation identified
regulation #(13)=3.31, p=0.01. Integrated regulation #(13)=6.71, p<0.00.
Intrinsic regulation #(13)=5.41, p<0.00.

All 14 participants stated they enjoyed using Ring-Fit Adventure at
the end of the intervention. Participant 4: Oh it was a blast. Completely
different than what I've done in the past for exercise. It’s also interesting
that none of the participants reported owning a Nintendo Switch or
Ring-Fit Adventure and many of them had reservations about playing
a video game beforehand. Participant 2: I was a little unsure of how I
would do in this study, I don't really play video games. I was surprised at
how much I actually liked playing the game.

71% of subjects that completed the study also stated they either
intended or wanted to purchase it for themselves to use after the study.
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Participant 6: Yes, I've actually seen it in stores now and I do play on
getting it in the next few weeks. 29% of the participants specifically
wanted to keep using the game to build off the progress made during
the study. Participant 1: The last thing I want to do now is stopped. I've
come so far, I've got my routine now.

36% of participants reported enjoying the ability to choose exercises,
which may support the autonomy findings. Participant 11: I really liked
that I got to pick my exercises. Sometimes, I didn’t want to do another arm
exercise so I could pick something for my legs instead. 29% of participants
also reported enjoying the ability to add new exercises over time and
add them to their list of exercises to use in-game. Participant 9: Every
time I started to get tired of doing certain exercises, I would get a new one
that I wanted to use. That was a nice addition every now and then.

93% of participants also felt confident that they would be able to
complete Ring-Fit Adventure sessions at home in the future, which may
support the competence findings. Participant 14: Absolutely, everything
I did here I could do at home. 29% of participants also made statements
revealing they felt improved in terms of exercise form after using the
game. Participant 12: I think I'm a lot better at squats now. I don’t think I
was doing them right before. The little game guy was showing me how to
do it and I felt it a lot more in my legs.

Discussion

Within this study, the participants had significant changes in
all SDT-related constructs. No prior studies have investigated these
constructs specifically with Ring-Fit Adventure™. Future studies
are needed to validate these findings among larger and more diverse
samples. It does echo previous studies that have pointed to a potential
relationship between AVG’s and SDT [9-12]. It would also prove useful
that if a relationship does exist, whether there are certain aspects of
AVG’s may result in changes in SDT constructs.

The qualitative findings point to the participants enjoying their time
with the game. There doesn’t appear to be any literature examining the
qualitative findings after using Ring-Fit Adventure™. There does seem
to be a generally positive reception to AVG’s in terms of enjoyment,
which may present one of AVG’s best attributes, mixing enjoyable
gameplay with exercise [32-34]. It’s also important to note that some
of the qualitative findings may support the changes found in the SDT-
related constructs. Participants enjoyed the ability to choose exercises,
which may support the autonomy findings. The participants also felt
confident that they would be able to complete Ring-Fit Adventure
sessions at home in the future, which may support the competence
findings. This methodology has not been utilized to support SDT
findings, future studies would benefit the literature by doing so.

Limitations

The largest limitation of this intervention is the small sample size
which confines the generalizations that can be made. The lack of a
control group also limits the inferences that can be made regarding
these results. In keeping in accordance with social distancing guidelines,
we were limited on the number of participants and thus experimental
conditions. Future interventions would benefit by focusing on
increasing sample size and randomly assigning participants to
experimental conditions. Although purposefully, this intervention was
made up entirely of a female sample, which also limits generalizations.
Future interventions may focus on adding male participants, and
perhaps participants across the age span.
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Conclusions

After completing 8 weeks of sessions using Ring-Fit Adventure,

there were significant changes in all SDT-related variables. Participants
enjoyed using this technology and the experiences with the game
may support some of the SDT-related findings. Future studies should
focus on increasing and diversifying the sample and determining the
duration of the effect.
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