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Abstract

Objective: This study examined the feasibility and acceptability of a body motion—activated videogame, tar-
geting the prevention of opioid relapse among youth in the context of outpatient treatment.

Materials and Methods: Participants attended four weekly gameplay sessions. Surveys were conducted at
baseline and following each week’s gameplay and assessed satisfaction with gameplay, craving intensity, and
self-efficacy to refuse opioids.

Results: Participants expressed a high level of satisfaction with the videogame throughout the 4 weeks and
agreed with the statement that they would be more likely to attend treatment sessions if the game was present
(mean=4.6; standard deviation [SD]=0.7) and would recommend the videogame to other people in treatment
(mean=4.2; SD=0.8). All participants recommended playing the videogame as part of treatment at least
weekly, with a third recommending playing daily. Self-reported cravings declined over the 4-week period from
baseline (mean=12.7; SD=8.4) to Week 4 (mean=9.8; SD=8.3), although the decline was not significant.
Although participants stated that they liked the game, one-third of participants had dropped out of the study by
the fourth session of gameplay.

Conclusions: Preliminary evidence indicates that a motion videogame for addiction recovery may be feasible
and acceptable within the context of outpatient treatment, although additional efforts are needed to keep youth
in treatment. Future studies are needed to assess the impact of the game on long-term abstinence, treatment

adherence, and engagement.

Introduction

OPIOID DEPENDENCE IS INCREASINGLY recognized as a
serious public health problem among adolescents.
Nonmedical use of prescription drugs, which includes opi-
ates, was the second most frequently used illicit drug among
12-17 year olds, following marijuana.' Treatment admissions
for opioid use disorders increased 196 percent between 1995
and 2000.% Adolescent and young adult opioid dependence is
associated with numerous negative outcomes, including
overdose, human immunodeficiency virus transmission,
school failure, criminal behavior, and other social problems.

The community standard of care for opioid-dependent
youth entails detoxification, followed by traditional psycho-
social treatments.” Treatment programs suffer from poor
retention in post-residential outpatient care, and youth expe-
rience high rates of relapse.’ Although the integration of
pharmacotherapy with psychosocial treatment holds consid-
erable promise for improving outcomes’—both with bupre-

norphines’6’8 and with extended-release naltrexone’—dropout
and problems with enduring treatment engagement remain
major barriers to success.

There is a need to develop innovative strategies to promote
abstinence and prevent dropout among youth. One strategy is
to create a model of treatment that emphasizes experiential,
activity-based approaches to recovery. One promising
method for doing this is with videogames, which have high
levels of general use among adolescents and young adults.'®

Videogames have been explored as a therapeutic tool for
alleviating psycholo%ical conditions such as stress, anxiety,
and mood disorders,'" increasing physical activity, and pro-
moting disease and pain management.'*'? Videogames have
also been used to treat addiction. One example of such a game
was a virtual reality simulation game, aimed at smoking
cessation that involved finding and crushing virtual cigarettes.
A study of the game showed that smokers in the group whose
gameplay consisted of crushing virtual cigarettes had a sta-
tistically significant reduction in nicotine addiction over the
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group that grasped virtual balls."* Although the results are
promising, the dissemination of such a game is limited by the
high cost of the virtual reality system that was used for the
game.

The current study examines how a game that runs on an
off-the-shelf gaming motion sensor, the Microsoft® (Red-
mond, WA) Kinect™, can be used in opioid addiction treat-
ment by helping patients build drug refusal and avoidance
skills, important skills to develop during treatment.'> Speci-
fically, this study examines the initial use of a newly devel-
oped prototype of a body motion—activated game targeting
opioid relapse prevention in the context of a community
outpatient care program for youth addiction. Of interest was
game acceptability,'® including participant satisfaction with
the technical aspects of the game and interest in having the
game integrated into treatment, as well as recommendations
for improvement. Also of interest was whether the gameplay
itself might lead to unintended cravings by exposing players
to drug cues. Furthermore, to inform a larger trial, issues
related to feasibility—including feasibility of recruitment,
delivery of the intervention, and adherence to the interven-
tion'’—were examined.

Materials and Methods
Study procedures

The study was approved (protocol number 081319) by
the George Washington University Institutional Review
Board on September 27, 2013. Participants were recruited
from the youth opioid outpatient group program at the
Mountain Manor Treatment Center (MMTC) in Baltimore,
MD. MMTC is a Joint Commission—accredited commu-
nity treatment program for substance use disorders and co-
occurring ‘‘dual diagnosis’ substance use and mental health
conditions. Typically, patients enter the outpatient program
immediately after having undergone an episode of inpatient
treatment for opioid addiction at MMTC.

Patients learned of the study through recruitment an-
nouncements made by counselors during weeknight opioid
outpatient group sessions. Participants were recruited be-
tween November 18, 2013 and December 2, 2013. Interested
individuals were assessed for eligibility and, if eligible,
consented by research staff using a written consent form. To
be eligible to participate, participants had to be at least 16
years of age, attending MMTC as an outpatient for opioid
addiction treatment, and willing to attend a gameplay session.

Participants were given a $20 gift card for participating in
each session for a maximum total of $80. Enrollment was
limited to nine subjects in accordance with the U.S. Office of
Management & Budget rules related to the contract funding
this project. The study was based on research designs con-
ducive to understanding implementation feasibility.'®

Participants were asked to attend four weekly videogame
group sessions, each 45 minutes in length. Sessions were held
immediately before or after MMTC opioid outpatient group
sessions on Monday, Tuesday, and Thursday evenings from
6:30 to 7:30 p.m. Sessions were offered in a room on campus
provided by MMTC. Upon enrollment in the study, participants
filled out a baseline survey. Each gameplay session consisted of
a pregame survey (or baseline survey for the first session), ga-
meplay, and a brief postgame survey. Gameplay was conducted
in a group setting (typically three or four participants), and each
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participant was encouraged to play the game for 10 minutes and
watch the other players when they were not playing. Phone
calls, text messages, and subject interception at MMTC were
used to remind participants of their upcoming research sessions.

Intervention

The relapse prevention motion videogame (‘‘Recovery
Warrior’”) was developed for use with Microsoft’s Kinect for
Windows® (Microsoft) running on a Windows personal
computer. The game was developed as an early-stage pro-
totype of a game that would ultimately look, feel, and play
like professional videogame software. The prototype has two
distinct modes: ‘‘Recovery Ninja’ (Fig. 1) and ‘‘Recovery
Runner”” (Fig. 2).

The goal of ‘“Recovery Ninja™ is to destroy drugs that fly
at the player’s three-dimensional avatar. The player must
make chopping, punching, and hitting gestures in order to
destroy the drugs and win the game. ‘“‘Recovery Runner”
depicts the player’s avatar running through a dark three-
dimensional city, which progressively brightens as the player
succeeds in staying away from drugs. Instead of destroying
drugs (as in ‘‘Recovery Ninja’’), the player must avoid them
by physically ducking, dodging, and jumping to control the
avatar’s movements and avoid touching the drugs.

Both modes use whole-body motion and voice recognition
features. Game strategy requires a variety of arm, leg, and
whole-body movements to physically enact the motions of
destroying or evading opioids. Voice features in both modes
involve the player shouting refusal phrases, like “I'm
Clean!,” in order to gain additional strength for their avatar.
All game art was created in a hyper-realistic, idealized, and
heroic style, the preferred style choice as determined in focus
groups conducted prior to Phase I, and players are given a
choice of several distinct hyper-realistic avatars with which
to play. The prototype has only a single level of gameplay,
with each game session lasting on average 3 minutes, al-
though multiple levels and variants are anticipated in future
versions to keep players engaged for longer periods of time.

Theoretical mechanism of “Recovery Warrior”

The development of the game was based on the Social
Cognitive Theory, self-schemas, repetitive priming, and the
Reinforcement Theory of Motivation.'®'? Based on Social
Cognitive Theory, it is hypothesized that by repeatedly role-
playing destroying drugs/avoiding drugs in the context of the
game, players will experience increases in their self-efficacy
and behavioral capability for drug refusal and avoidance in
the real world.'® This may occur because players will de-
velop self-schemas of themselves as drug destroyers or
avoiders rather than users.” These skills assist with behav-
ioral response retraining so that destroying or avoiding drugs
becomes a more automatic response, similar to work that has
been done with retraining alcohol behaviors.?! Furthermore,
drug refusal skills and self-schemas as nonusers will be
further enhanced by the constant repetition of phrases like
“I’'m Clean!”’ throughout the game, so that participants will
be primed to use it if offered drugs in a future situation.?

Additionally, based on Reinforcement Theory of Moti-
vation, we hypothesize that youth will be better able to learn
these skills, if the learning process is paired with rewards. In
this case, rewards associated with playing videogames may
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FIG. 1.

include such positive feelings as a sense of mastery and
eustress and, specific to the physical activity component of
the game, from the release of endorphins from the game-
based exercise and physical exertion.”>** Finally, because
this game is being designed as a social game to be played in
the company of others in treatment, and eventually as a
multiplayer game, it is also hypothesized that social learning
will contribute to the mastery of refusal skills and drug
avoidance.'® Participants will learn the skills of avoiding
drugs/refusing drugs by not only repeatedly playing them-
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Screenshot from ‘“Recovery Ninja.”” (Color graphics available at www.liebertonline.com/g4h)

selves, but by watching others practicing these skills in the
context of the game.

Measures

Measures for this study were derived from the baseline
survey and postgameplay surveys at each of the four ses-
sions. The baseline survey included the collection of demo-
graphic and drug use history of participants, baseline craving
levels, and self-efficacy for refusing drugs.
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FIG. 2. Screenshot from ‘‘Recovery Runner.”” (Color graphics available at www.liebertonline.com/g4h)
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As a measure of acceptability, participants were asked to
rate their satisfaction with the technical aspects of the game
on the postgameplay survey. Participants rated their satis-
faction on six aspects of the game on a 5-point Likert scale
from “‘not at all satisfied”” (=1) to “very satisfied”” (=5).
Satisfaction ratings included satisfaction with overall ga-
meplay, the goal of the game, the game setting, the motion
detection, the voice command, and the length of gameplay.

Also as a measure of acceptability,'® participants were
asked to report each week on their level of interest in playing
the game as part of treatment. Several items were assessed
including whether participants would be more likely to at-
tend outpatient sessions if the game was available (rated
from ‘‘definitely not agree” [= 1] to ‘‘definitely agree”
[= 5]), their interest in playing the game as part of treatment
(rated from ‘“‘not interested”” [ = 1] to *“‘extremely interested’’
[=5]), and whether they would recommend the game to
others in treatment (rated from ‘‘not recommend at all”’
[= 1] to “‘strongly recommend” [= 5]). In addition, on the
final week (Week 4) postgame survey, participants were also
asked about their recommendations for integration of game-
play into treatment, including their recommendations for
the ideal number of sessions, social context of play, length of
play, and stage in recovery when the game would be used.

Although the primary aim of the study was focused on
acceptability, secondary outcomes included the preliminary
testing of the game on changes in self-efficacy refusal skills,
craving levels, and abstinence. For self—efﬁcac;/ for refusal,
the Marijuana Resistance Self-Efficacy scale>*° was in-
cluded on the baseline and follow-up surveys and adapted for
opiate use to assess participant self-efficacy in ability to re-
fuse offers of opioids and to resist opiate use in a variety of
scenarios. It used a four-item, 4-point scale (from 1=very
easy to 4 =very hard) that asked how easy or hard it would be
to refuse opioids if offered, explain why you didn’t want it, to
avoid the situation in the first place, and to leave the situa-
tion. For cravings, the five-item Penn Alcohol Craving Scale
(PACS)*’ was included on the baseline and follow-up post-
game surveys, but altered to apply to opioid use and used to
assess the intensity of a participant’s cravings (from 0 =none
at all to 6 =very strong and summed for a total of 30 points).
Abstinence was measured using urine analysis at 4 weeks
postbaseline. For participants who did not have a urine test at
4 weeks, the next test result was used within an 8-week time
frame. Participants who did not take a urine test were
counted as having a positive test result.

Because gameplay involved the viewing of hyper-realistic
depictions of drugs, there was concern that the game could
unintentionally increase cravings for drug use during or
following gameplay. Therefore in addition to the PACS,
which measured general cravings, an item of the postgame
survey measured recall of cravings during gameplay. Parti-
cipants rated their levels of craving during gameplay on a
scale from ‘‘none at all”” (=1) to “‘strong urge’” (=7).

Results

Participation in group play

Nine participants were recruited from a total of 24 patients
in MMTC’s outpatient opioid clinic and enrolled in the
study. Participation in group play declined each week, and by
Week 4, only six of the nine participants (66.9 percent) were
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present for the treatment session. Participants present at
Week 4 attended all four videogame sessions; one (11.1
percent) attended two sessions, and two (22.2 percent) at-
tended only one session. There were no significant demo-
graphic differences between the participants who attended all
sessions and those who dropped out when conducting Fish-
er’s exact test on all variables listed in Table 1. Furthermore,
the craving score for the sample that completed all sessions
was similar to the craving score for those who dropped out
(12.67 [standard deviation (SD)=28.37] versus 11.67 [SD=
7.10]), respectively.

Characteristics of participants

On average, participants were 20.6 years old (range, 18—
24 years). Half of the participants were not attending school
at the time of the study (55.6 percent), whereas 22.2 percent
were in 12th grade, and the other 22.2 percent were taking
college classes. The majority of participants were males
(88.9 percent). All participants identified themselves as
white (66.7 percent) or black (33.3 percent). Most had a
mother and father who had finished college (55.6 percent
for both) or high school/GED (22.2 percent, 44.4 percent
respectively) (Table 1).

All participants were in treatment for opioid addiction.
Participants reported being in treatment for use of heroin
(66.7 percent), acetaminophen and oxycodone (Percocet™;
Endo Pharmaceuticals, Malvern, PA) (13.3 percent), and
other or more than one opioid (25.0 percent). At baseline, all
participants reported not having used opioids in the last 7
days. Four (44.4 percent) reported last using within the last
month, 4 (44.4 percent) reported last using 1-2 months ago,
and one reported last using more than 2 months ago (11.1
percent). In addition to opioid use, participants reported us-
ing cocaine (11.1 percent), ecstasy (22.2 percent), benzodi-
azepine (11.1 percent), and cannabis (22.2 percent).

All individuals who dropped out were males, between 18
and 23 years of age, spread across educational categories and
racial/ethnic groups, had college-educated parents, and were
users of heroin, cocaine, Percocet, and other opioids. None of
the individuals who dropped out had used in the past week,
but all had last used in the past 2 months.

Satisfaction with gameplay

Participants expressed a high level of satisfaction with the
technical aspects of the videogame following gameplay at
Week 1 (mean=4.7; SD=0.50) and satisfaction was main-
tained over the remaining weeks of gameplay. At Week 1,
participants were satisfied with the goal of the game (mean=
4.8; SD=0.44), the setting of the game (mean=4.6; SD=
0.53), and the length of gameplay (mean=4.6; SD=0.53).
They were also satisfied with the motion detection feature
(mean=4.2; SD=0.83) and the voice command feature using
refusal language (mean=4.22; SD=0.97) (Table 2).

At Week 1, participants reported on their satisfaction with
the game in the context of their treatment. They had a high
level of agreement that if video gameplay were offered as
part of their treatment, they would be more likely to make it
to more treatment sessions (mean=4.6; SD=0.73). They
also agreed that they would be less resistant to going to
treatment knowing that the videogame was there for them to
play (mean=4.0; SD=0.50), they would be interested in
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TABLE 1. DEMOGRAPHICS CHARACTERISTICS AND DRUG USE HISTORY

Full sample (n=9)

Completers of 4 weeks (n=6) Dropouts (n=3)

Age (years)

<18 0 (0.00)
18-20 5 (55.56)
21-23 3 (33.33)
24 1 (11.11)
Grade
12th grade 2 (22.22)
College 2 (22.22)
Not in school 5 (55.56)
Gender
Male 8 (88.89)
Female 1(11.11)
Race/ethnicity
White 6 (66.67)
Black or African American 3 (33.33)
Other 0 (0.00)
Mother’s education
Didn’t graduate 1(11.11)
HS graduate/GED 2 (22.22)
College or higher 5 (55.56)
No response 1 (11.11)
Father’s education
Didn’t graduate 0 (8.3)
HS graduate/GED 4 (44.44)
College or higher 1 (55.56)
No response 4 (44.44)
Drugs treated for®
All opioids 9 (100.0)
Heroin 6 (66.67)
Percocet (oxycodone/acetaminophen) 2 (13.33)
Other/more than one 1.(25)
Cocaine 1(11.11)
Ecstasy 2 (22.22)
Benzodiazepine 1(11.11)
Cannabis 2 (22.22)
Used in the past 7 days
No 9 (100.0)
Yes 0 (0.00)
Date last used
<1 month 4 (44.44)
1-2 months 4 (44.44)
>2 months 1(11.11)

0 (0.00) 0 (0.00)
4 (66.67) 1 (33.33)
1 (16.67) 2 (66.67)
1 (16.67) 0 (0.00)
1 (16.67) 1 (33.33)
1 (16.67) 1 (33.33)
4 (66.67) 1 (33.33)
5 (83.33) 3 (100.00)
1 (16.67) 0 (0.00)
4 (66.67) 2 (66.67)
2 (33.33) 1 (33.33)
0 (0.00) 0 (0.00)
1 (16.67) 0 (0.00)
2 (33.33) 0 (0.00)
2 (33.33) 3 (100.0)
1 (16.67) 0 (0.00)
0 (0.00) 0 (0.00)
2 (33.33) 0 (0.00)
1 (16.67) 3 (100.0)
3 (50.00) 0 (0.00)
5 (55.56) 0 (0.00)
4 (44.44) 2 (33.33)
1 (11.11) 1 (16.67)
0 (0.00) 1 (16.67)
0 (0.00) 1(16.67)
2 (22.22) 0 (0.00)
1 (11.11) 0 (0.00)
1 (11.11) 1 (16.67)
6 (46.15) 3 (23.08)
0 (0.00) 0 (0.00)
4 (44.44) 1(33.33)
4 (44.44) 2 (66.67)
1 (11.11) 0 (0.00)

Data are number (percentage) values.

#Open-response question so categories are not mutually exclusive.

HS, high school.

playing the videogame as part of treatment (mean=4.6;
SD=0.73), and they would recommend the videogame to
other people in treatment (mean=4.2; SD=0.83). Satisfac-
tion was sustained for most variables throughout the 4 weeks
with the exception of the likelihood of recommending the
game to a friend, which declined from 4.2 to 3.7 by Week 4.
Participants did not feel that playing the videogame led to
strong cravings to use drugs. Participants reported at Weeks
1 and 4 low levels of urge to use during gameplay (1.8 at
Week 1; 1.5 at Week 4).

Participants were also asked at Week 1 to share what they
liked and disliked about the game in an open-ended format.
Participants reported liking the videogame because they

learned specific game techniques, felt it helped them stay
clean, enjoyed gameplay, used physical movement to gain
points, and liked everything about the game. The most
commonly reported reason for not liking the videogame had
to do with technical problems, followed by it being too easy.

Structural integration into treatment

At the Week 4 session, participants were surveyed about
specific suggestions for the structural integration of game-
play into treatment. All participants recommended playing
the videogame as part of treatment at least one time each
week, with a third (33.3 percent) recommending playing
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TABLE 2. SATISFACTION WITH GAMEPLAY
Week 1 Week 2 Week 3 Week 4
(n=9) (n=7) (n=6) (n=6)
Average satisfaction with gameplay
Overall gameplay® 4.67 (0.50) 4.71 (0.49) 4.83 (0.41) 4.50 (0.84)
The goal of the game® 478 (0.44) 4.71 (0.49) 4.83 (0.41) 4.67 (0.82)
The game setting® 4.56 (0.53) N/A
The motion detection® 4.22 (0.83) N/A
The voice command “I’m Clean”’? 422 (0.97) 1.14 (1.07) 4.33(1.03) 4.17 (0.98)
The length of gameplay® 4.56 (0.53) 4.00 (0.82) 4.67 (0.52) 4.50 (0.84)
Interest in treatment with games
More likely to make it to treatment if game was available® 4.56 (0.73) 4.86 (0.38) 4.83 (0.41) 4.67 (0.52)
Less resistant going to treatment knowing that the game 4.00 (0.50) 443 (0.53) 4.17 (1.17) 4.50 (0.84)
was there to play®
Interest in playing this videogame as part of treatment plan®  4.56 (0.73)  3.71 (1.21) 4.83 (0.41) 4.50 (0.84)
Likelihood of recommending this game to 4.22 (0.83) 4.00 (1.41) 3.83 (1.60) 3.67 (1.51)
other people in treatment?
Craving level
Strength of craving during gameplay® 1.78 (1.30) 1.86 (0.90) 3.00 (1.79) 1.50 (0.55)

Data are mean (standard deviation) values.

“Rated on a scale from not at all satisfied (1) to very satisfied (5).

®Rated on a scale from definitely not agree (1) to definitely agree (5).

“Rated on a scale from not interested (1) to extremely interested (5).

9Rated on a scale from not recommend at all (1) to strongly recommend (5).

“Rated on a scale from none at all (1) to strong urge and would have used if available (7).

NA, not applicable.

daily. Participants had different ideas on the social context in
which the videogame should be played: two-thirds (66.7
percent) thought it should be played individually with others
watching, multiplayer with other watching (33.3 percent),
and/or individually in a private room (33.3 percent). The
majority of participants (83.3 percent) wanted each game-
play session to last for more than 15 minutes, and all believed
that the videogame should be introduced to patients within
the first month of entering the treatment program (Table 3).

Recovery-related outcomes

Over the 4-week period of gameplay, self-efficacy to re-
fuse opioids remained constant. At baseline and follow-up,
participants reported having a mean self-efficacy score of
2.1, where 1 was ‘“‘very easy’’ to resist and 4 was ‘“‘very
hard” (Table 4). For cravings, participants reported a de-
creased craving level at Week 4 (mean=9.8; SD=8.3)
compared with baseline (mean=12.7; SD=8.4), a decline of
2.4 points on the PACS scale; however, this decrease was not
significant. Based on the urine analysis, four out of nine (44.4
percent) participants remained abstinent by the conclusion of
the study.

Discussion

This study represents the first known study of a body
motion—activated game targeting opioid relapse prevention.
Initial results for the game’s acceptability are encouraging as
participants rated highly the technical aspects of the game
and the option for its integration into treatment. The majority
of participants envisioned a treatment scenario where ga-
meplay would occur once a week or more in a group setting
with others watching within the first month of outpatient
treatment.

Despite participant reports of high acceptability of the
game, problems were encountered in keeping participants
engaged in treatment throughout the 4-week period, as three
of the nine participants did not attend the final group play
sessions. This may indicate that although the game has some

TABLE 3. RECOMMENDATIONS FOR INTEGRATION
OF GAMEPLAY IN TREATMENT (N=06)
MEASURED AT WEEK 4

n (percentage)

Recommended number of gameplay sessions®

1 time a day 2 (33.33)

2 times a day 0 (0.00)

3—4 times a week 2 (33.33)

1 time a week 2 (33.33)

1 time a month 0 (0.00)
Recommendations for social context of play®

Individually in a private room 2 (33.33)

Individually with others watching 4 (66.67)

Multiplayer with others watching 2 (33.33)
Recommended length of play

< 15 minutes 1(16.67)

16-30 minutes 2 (33.33)

31-45 minutes 1 (16.67)

46-60 minutes 1 (16.67)

> 61 minutes 1 (16.67)
Recommended inclusion in stage of recovery

Within the first week of 2 (33.33)

entering treatment
Within the first month of 4 (66.67)
entering treatment
After the first month of treatment 0 (0.00)

Data are number (percentage) values.
“Open-response question so categories are not mutually exclusive.
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TABLE 4. CHANGES IN AVERAGE CRAVING LEVELS (FROM WEEK 1 TO WEEK 4)

Week 1 (n=9) Week 4 (n=6) Change
Craving levels® 12.7 (8.4) 9.8 (8.3) -2.4
If someone you know offered you opioids, how easy would it be for you..." 2.14 (1.1 2.14 (1.3)° 0.0

e To refuse it?

e To explain why you didn’t want it?

e To avoid the situation in the first place?
e To just leave the situation?

Data are mean (standard deviation) values.

“Measured on the Penn Craving Scale (0-30) applied to opioid cravings. A high score indicates a higher level of craving.
"Rated from very easy (1) to very hard (4) on the Marijuana Resistance Self-Efficacy scale.'>"'

“Missing value for one participant.

positive features, these may be insufficient to increase at-
tendance in treatment. Although low participation may be
due to factors exogenous to the game, such as factors that
limited participants’ ability to attend regularly scheduled
outpatient care that preceded gameplay sessions or ability to
stay at MMTC for additional time following outpatient
treatment for game sessions, these factors nonetheless indi-
cate that attendance is likely to be an issue that may affect the
success of the game.

Concerns about the game triggering drug cravings were
not substantiated as participants reported low levels of
cravings following gameplay, and craving declined over the
study period; however, this decrease was not significant. This
might relate to the hyper-realistic animation style or other
features used in the game or to the context provided by de-
livering the game within treatment. These results should be
explored further in future studies that include a control group
and a larger sample size.

Although not a primary outcome of the study, the game-
play did not appear to increase levels of self-efficacy for drug
refusal as self-efficacy remained constant throughout the
study period. It may be that the game does not operate as
hypothesized through self-efficacy; however, a larger sample
and a control group are needed to confirm these preliminary
data. Additional measures are also required to understand the
effects of the game on priming and self-schemas of drug use.
In this pilot, no measures were included to examine changes
in self-schemas as a result of gameplay.’

The version of the game presented to the youth was an
early prototype version with simplified features and few
levels of gameplay. Some participants reported technical
problems with the game and that the gameplay was too easy.
To address these concerns, the prototype now uses improved
motion sensing and a wider range of difficulty modes with
greater level progression.

Strengths of this study include that it was the first study
of a videogame aimed at the treatment of opioid addic-
tion. The game was built around an affordable off-the shelf
motion-sensing peripheral that is widely used by youth, the
Microsoft Kinect, which is most famous for its use with
Microsoft’s popular Xbox® videogame platform. The po-
tential for dissemination is high, with possibility for play not
only in treatment centers and to incentivize attendance but
also potentially for play at home. Limitations include that
the study experienced some loss to follow-up as a third of
participants dropped out of treatment during the follow-up
period and were not available to complete the study’s four

sessions of gameplay. Although this is a high level of attrition
and was likely aggravated by winter weather closings and that
the study period spanned the December—January holidays,
this level of attrition is not unusual for youth attending out-
patient drug treatment facilities. The high attrition rate will
need to be better explored in future studies to help ensure that
gameplay did not deter attendance. Furthermore, the study
design was limited in that it is not possible to separate out-
comes attributable to the game versus other treatment factors.
Future, larger-scale studies will use a control group to better
measure differences that may be more specifically attribut-
able to gameplay. Additionally, the study did not use a fixed
game, as the game was being revised and improved during the
formative evaluation. As a result, participants did not play the
exact same version of the videogame from week to week.

These results suggest that a motion videogame for ad-
diction recovery is acceptable to youth within the context of
outpatient treatment for opioid addiction; however, this
small-scale pilot study cannot directly measure the impact on
recovery. Although difficulties were encountered related to
participant attendance, overall the results are encouraging for
the next stages of game development and testing. Future
studies are needed to assess the impact of the game on ab-
stinence and further understand the mechanisms of action
and how they affect overall recovery.
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