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of Exergaming on Physical Activity Among Children
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Background: The Transtheoretical Model (TTM) has been widely used to understand individuals’ physical activity (PA) correlates and
behavior. However, the theory’s application among children in exergaming remains unknown. Purpose: Investigate the effects of an exergam-
ing program on children’s TTM-based PA correlates and PA levels. Methods: At pretest and posttest, 212 upper elementary children (mean
age = 11.17 years) from the greater Mountain West Region were administered measures regarding stages of change (SOC) for PA behavior,
decisional balance for PA behaviors, PA self-efficacy, and self-reported PA levels. Following the pretest, a weekly 30-minute, 18-week Dance
Dance Revolution (DDR) program was implemented. Children were classified into 3 SOC groups: progressive children (ie, progressed to a
higher SOC stage); stable children (ie, remained at the same SOC stage); and regressive children (ie, regressed to a lower SOC stage). Results:
Progressive children had greater increased PA levels than regressive children (P < .01) from pretest to posttest. Similarly, progressive children
had greater increased self-efficacy (P < .05) and decision balance (P < .05) than regressive children. Conclusions: The findings indicate that
progressive children had more improvements on self-efficacy, decisional balance, and PA levels than regressive children over time. Implica-

tions of findings are discussed.
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Recent data regarding obesity rates in the United States indicate
that 8% of 2- to 5-year-olds and 17.7% of 6- to 11-year-olds are
obese.! Overweight and obese children/adolescents have a signifi-
cantly increased risk of premature mortality and cardiometabolic
diseases, such as coronary heart disease, diabetes, stroke, and
hypertension.? Physical activity (PA) has been shown to be an
integral part of the treatment and prevention of childhood obesity
and the promotion of healthier lifestyles.>* Exergaming, defined as
video games which require the player to be physically active during
gameplay [eg, Dance Dance Revolution (DDR), Wii boxing, Kinect
Sports] has been seen as a viable method to increase children’s PA
participation and enjoyment.>-’

The Transtheoretical Model® (TTM) has been widely used to
understand individuals’ PA correlates (eg, decisional balance, self-
efficacy) and PA behavior. According to this theory, behavior change
unfolds through 6 different stages: precontemplation, contemplation,
preparation, action, maintenance, and termination.® While progress-
ing through the aforementioned stages, individuals use different
behavior change processes as each stage has different needs and
requires different intervention strategies (eg, stage-tailored inter-
ventions). Over time, changes in health behaviors can be observed
through an individual’s placement within this series of stages (see
Figure 1). Researchers have used the TTM model to discern the cor-
relates in PA behavior change in individuals with physical disabili-
ties,’ individuals of varying ethnicity,'® and different child and adult
populations.''-13 For example, in a 12-month randomized control
trial using both print- and phone-based TTM intervention strategies,
statistically significant changes in the self-efficacy, decisional bal-
ance, and cognitive and behavior processes of change were evident
after 6 months in both the print- and phone-based TTM interven-
tions.!3 Moreover, the magnitude of these changes increased during
the 6- to 12-month intervention period in the group receiving print
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materials.!? Indeed, reviews on the efficacy of the TTM stages of
behavior change indicate this theoretical framework to be a practical
method to observe correlates in PA behavior change interventions.'?

The theory’s application among children participating in
exergaming is not known. Research evidence shows that exergam-
ing has the potential to help children engage in greater PA as the

Six Stages of Behavior Change Model

I Precontemplation |—>

No awareness/intention of behavior
change

A Aware of needed behavior change,
I Contemplation |—> planning for change but have not yet
committed to change

A Begin planning to make behavior
I Preparation I—) change and are committed to following
through
A Have implemented intended behavior
| Action |—> modifications in an effort to change

behavior

) Maintaining behavior change and trying
I Maintenance }—) to prevent termination of behavior
change

Y

I Termination

Failure to maintain intended behavior
change

b

Figure 1 — Transtheoretical Model stages of behavior change. Note.
Adapted from: Prochaska J, DiClemente C. Stages and processes of self-
change of smoking: toward an integrative model of change. J Consult Clin
Psychol. 1983;51(3):390-5.
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games require body movement while playing.® Specifically, the fast
growth of exergaming has led to the development of innovative PA
programs in school settings.!*!° Despite the theory’s lack of use
during exergaming PA interventions, the TTM model has been used
to analyze behavior change in children? and adolescents?! in other
PA intervention programs. In a study of 8- to 12-year-old children,
researchers found a PA intervention consisting of 45-minute classes
3 day/week for 12 weeks focused on increasing exercise self-efficacy
(ie, Youth Fit for Life Program) advanced 14.3% of children 1 TTM
stage.?0 Furthermore, not only did the aforementioned Youth Fit for
Life Program promote behavior change but the program was also
found to decrease BMI in children enrolled in the PA intervention.??
Despite other authors? striving to implement theories such as the
Social-Cognitive Theory in populations of children to increase PA,
the preceding research represents the extant literature on the TTM
and children’s PA interventions. Given the recognized importance
of effective programs for children’s PA behavioral changes, under-
standing the effects of exergaming programs on children’s stage of
change (SOC) and relevant psychosocial correlates is critical for
initiation of intervention efforts aimed at health promotion among
children.

Specifically, research on children’s SOC in exergaming needs
to examine the relationship between PA levels and changes in

self-efficacy (ie, situational self-confidence—situational confidence
for PA engagement) and decisional balance (ie, the balance of
pros and cons associated with engagement in a behavior—in this
case, PA) resulting from exergaming. Given that more enjoyable
experiences in PA are related to more decisional pros,'° children
who participate regularly in an enjoyable exergaming intervention
may develop a greater number of PA pros (ie, positive decisional
balance) might be seen in this population. Further, since research
has shown PA interventions with youth to increase self-efficacy and
advance youth’s SOC while also increasing PA levels,?” an exergam-
ing intervention wherein the children feel a sense of competence
might have the ability to produce the same outcome. See Figure 2
for conceptual diagram.

As such, this study was designed to investigate the effects of
an exergaming DDR (a dance video game requiring quick-step
movement) program on children’s TTM-based PA correlates (ie,
self-efficacy, decisional balance) and PA levels. In this manner
the study builds upon literature examining how self-efficacy can
increase children’s readiness for PA participation (ie, advancements
in SOC) by also investigating how decisional balance plays a part
in this process. Further, this examination will be completed using a
novel PA intervention, exergaming. Based upon the literature review
and previous studies, the following hypotheses were proposed. First,

Implementation of Exergaming
Intervention
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v
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A
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readiness for increased physical
activity engagement)

Increased physical
activity levels

Figure 2 — Hypothesized effect of exergaming intervention on stages of change and physical activity levels.
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itis hypothesized children will progress to a higher TTM stage from
preintervention to postintervention. Second, it was hypothesized that
children who progress to a higher TTM stage will have increased
self-efficacy, decisional balance, and PA levels.

Methods

Participants and Research Setting

The current study is part of a larger project designed to investigate
children’s beliefs and PA levels in exergaming. Details of eligibility
criteria, sample, and exergaming intervention have been reported
previously.” However, the data presented in this study have not been
published. A single group pre- and posttest design was employed
in this study, whereby subjects’ self-reported questionnaire data
were collected before and after the DDR intervention. A total of
212 fourth- through sixth-grade urban school children (mean age
=11.17, SD = +1.10, age range = 8—14; 104 boys, 108 girls) from
the Mountain West region of the U.S. participated in this study. The
participants consisted of 76 fourth-grade students, 68 fifth-grade
students, and 68 sixth-grade students.

Participants engaged in 1 weekly 30-minute physical education
class with a range of 24 to 30 students per class. A DDR program
was introduced in spring 2010 by the principal investigator with
the intention to promote children’s PA participation at school and
to investigate the effect of an additional dose of PA via exergam-
ing. Before beginning the intervention, the principal investigator
and the school physical education coordinator held several meet-
ings to ensure the successful implementation of the program. As
a result of the aforementioned meetings, a decision was made to
offer the program every Thursday for 18 weeks as a supplement to
the children’s weekly 30-minute physical education class. That is,
the participants had a total of 60 minutes structured PA at school
every week. Students in grades 3 through 6 were eligible for par-
ticipation in the DDR program. As a result of the DDR program’s
integration within the school’s curriculum and the minimal risk
of the intervention, all children and parents provided assent and
consent, respectively, for this study. Consequently, the majority of
the children targeted for participation in the study engaged in the
intervention with the exception of those who became ill during the
data collection period.

Exergaming Intervention

The exergaming intervention employed in this study has been
detailed in a prior study.” Briefly, 6 DDR stations in total were set up
each with 2 master dance pads connected to a PlayStation Gaming
System (Sony, New York, NY). Numerous other dummy dance pads
(ie, dance pads not connected to the PlayStation) were available for
individuals not dancing on the 2 master pads as each DDR station
had 4 to 5 children present. Research assistants randomly assigned 2
children to the master dance pads at each station to direct the group
during each game as the other children danced on the practicing
pads (ie, dummy pads). Students playing on the master pads had
autonomy to select the song and difficulty level of the DDR game.
Thus, not all song choices or the level of difficulty of gameplay were
identical. Following the cessation of the preceding dance leaders’
gameplay, another 2 children rotated up to the master dance pads
to serve as dance leaders meaning all children had a chance to be
leaders during each intervention session. The principal investigator
and research assistants introduced and demonstrated DDR gameplay
on the first day of the intervention. Throughout the DDR program,
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2 research assistants monitored the children in addition to provid-
ing the students encouragement (ie, way to go, great job, keep it
up, and fantastic) to stay on task during DDR participation. This
encouragement served to keep the children on task but also provided
the possibility of increasing self-efficacy.

Each DDR game was composed of a series of 1 or more songs or
several attempts at a single song. In short, DDR gameplay required a
player to move his/her feet to a set stepping pattern governed by the
rhythm/beat of a song as 4 stationary, transparent arrows present at
the top of the screen were overlapped by arrows scrolling from the
bottom to the top of the screen. As the scrolling arrow overlapped
the stationary arrows at the top of the screen, the player was required
to step on the arrow on the dance pad corresponding to the overlap-
ping arrow(s). “Jump” steps required the player to simultaneously
step on 2 arrows. Each step was also assigned a rating indicative
of how closely the step matched the beat. Ratings of PERFECT,
GREAT, GOOD, BOO, and MISS were provided for steps of the
highest to lowest quality, respectively, while a “Dance Gauge” was
filled in relation to the player’s ability to hit the arrows in sync with
the rhythm/beat of the music. Missing too many steps and depleting
the Dance Gauge typically resulted in a student’s failure of the song
and, typically, a “game over” scenario. Otherwise, students who did
not fail the song were taken to the Results Screen at which time
the student’s performance was rated from “A” to “E” in relation
to the number of correct steps he or she completed as well as how
well-timed each step was.

Measures

Stages of Change. In the current study, only the first 5 stages
of the TTM were analyzed (ie, precontemplation, contemplation,
preparation, action, and maintenance) given the duration of the inter-
vention. As such, children’s SOC were measured by an established
questionnaire in young adolescents.?* Specifically, 3 questions were
grouped into 5 mutually exclusive groups representing the SOC
(precontemplation-does not engage in PA and has no intention to
change; contemplation-does not engage in PA but intends to change
within the next 6 months; preparation-does not do PA but intends
to change within the next month; action-engaged in 60 minutes
of PA on most days of the week but not for longer than 6 months;
maintenance-engaged in 60 minutes of PA most days of the week
for more than 6 months). This scale has adequate psychometric
properties for use in adolescents®* and preadolescents.?

Decisional Balance. To assess children’s decisional balance, a
5-point Likert-type scale (1 = not important, 5 = extremely impor-
tant) was adapted from the PA Pros and Cons scale for young ado-
lescents.?* Specifically, the stem of this scale was: “How important is
each statement to you when deciding whether or not to do physical
activity?” Samples of the 10 answers included “I would feel embar-
rassed if people saw me doing physical activity”; “Physical activity
would help me stay fit”’; “There is too much I would have to learn
to do physical activity”; and “I do not like the way physical activity
and exercise makes me feel.” The mean of 5 PA pros items were
used as children’s PA pros, and the mean of the other 5 items were
used as children’s PA cons. This modified version of the scale has
demonstrated acceptable validity,?> and reliability for the PA Pro
scale is between r = .83 and r = .86 while the reliability for the PA
cons scale is between r = .75 and r = .77.24

Self-Efficacy. To assess children’s self-efficacy, the 6-item Physical
Activity Confidence Scale** was used. This scale has demonstrated
validity and reliability among adolescents.>* The stem employed
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in the scale was: “Rate how sure you are that you can do PA in
each situation.” Sample statements were a) “Do physical activity
even when you feel sad or stressed”; b) “do physical activity even
when your family or friends want you to do something else”; and
¢) “do physical activity even when you have a lot of schoolwork.”
A 5-point Likert scale, ranging from 1 = [ am sure [ can’tto 5 =1
am sure I can, was used for all responses. The mean of these items
were used as an indication of children’s self-efficacy. This scale has
demonstrated psychometric properties in preadolescents.?*

Physical Activity Levels. The Adolescent Physical Activity Mea-
sure?® was used to assess children’s overall PA engagement. The
validity and reliability of this scale have been established among
adolescents.?® In particular, children self-reported how many days
they were physically active for a total of at least 60 minutes per
day in the past 7 days. They also reported how many days they
were physically active for a total of at least 60 minutes per day
over a typical or usual week. The responses ranged from 0 days to
7 days. The average score of these 2 items was used as an indicator
of children’s PA levels.

Procedures

The procedures were approved by the University Institutional
Review Board, the school district, school principal and teachers.
We also obtained written parental consent and child assent before
the start of this study. At pretest, children’s SOC, decisional bal-
ance, self-efficacy, and weekly PA levels were measured through
a battery of questionnaires. Following the pretest, children par-
ticipated in the 30-minute weekly DDR program for 18 weeks
beyond their 30-minute weekly physical education class. Two
research assistants were trained to assist with the data collection
of the questionnaires. Specifically, the research assistants provided
instructions for questionnaires on the first day of data collection.
After the intervention, children completed the identical question-
naires to gauge progress.

Data Analyses

Data were analyzed in 4 steps. First, Cronbach’s alpha coefficients
were computed to ensure the internal consistency of the self-reported
questionnaires over time. Second, children were classified into 3
SOC groups: progressive children (progressed to a higher SOC
stage from pretest to posttest); stable children (no change in their
SOC over time); and regressive children (regressed to a lower SOC
stage over time). Next, a series of Repeated Measures ANOVAs

were conducted to determine the changes in children’s self-efficacy,
decision balance, and PA levels over time. The between-subject
independent variable was SOC, and the within-subject independent
variable was time. In addition, a crosstab test was performed to
determine the number of children in different SOC at pretest and
posttest. An alpha level of .05 was set for all statistical analyses.

Results

Demographic characteristics for 212 fourth- through sixth-grade
urban school children revealed that participants came from a variety
of cultural and ethnic backgrounds, and had the following self-report
ethnic breakdown: White-American (n = 155), Hispanic American (n
=24), undeclared (n = 14), Asian American (n = 13), and African-
American (n = 6). Participants’ average height was 145 cm (SD =
8.77), and average weight was 41 kg (SD = 11.96). The Centers for
Disease Control and Prevention growth charts?” were used to clas-
sify all subjects by BMI into underweight (< 5% of age-predicted),
normal weight (5% to 84.9% of age-predicted), overweight (85% to
94.9% of age-predicted), and obese (> 95% of age-predicted) cat-
egories. Of the current sample 9 children (4.2%) were underweight,
145 children (68.4%) were normal weight, 28 children (13.2%) were
overweight, and 30 children (14.2%) were obese.

The self-reported questionnaires were tested for internal con-
sistency. Cronbach’s alpha coefficients were 0.84 and 0.85 at pretest
and posttest for self-efficacy, 0.78 and 0.82 for PA pros, 0.81 and
0.80 for PA cons, and 0.79 and 0.81 for PA levels, respectively. The
coefficients for the 4 scales exceeded the minimum recommended
value of 0.70, suggesting that these measures were appropriate for
the target population in this study. Table 1 presents the descriptive
statistics by SOC groups and the whole sample across time. Results
indicate the children in this study demonstrated moderately high
levels of self-efficacy (X = 3.46 at pretest and 3.49 at posttest) and
PA pros (X =3.88 at pretest and 3.71 at posttest), as the mean scores
of these variables were above the midpoint (ie, 3 for self-efficacy
and PA pros) while the mean scores of PA cons were well below the
same midpoint (X = 1.56 at pretest and 1.61 at posttest). The children
also reported moderate levels of PA participation (see Table 1).

Based on the Repeated Measures ANOVAs, there was a signifi-
cant time by SOC interaction effect for PA, F(2,202)=18.93, P<
.01. More specifically, progressive children had significantly higher
PA levels at posttest than pretest, whereas regressive children
reported significantly decreased PA levels over time. Similarly,
there was a significant interactive effect (time by SOC) for self-
efficacy, F(2, 199) =4.05, P < .05, and PA pros, F(2,202) =4.52,

Table 1 Descriptive Statistics for Study Variables over Time
Self-efficacy PA Pros PA Cons PA levels
Stages of change Mean SD Mean SD Mean SD Mean SD
Pretest Regressive (n = 63) 3.42 .93 3.95 91 1.58 .70 4.62 1.84
No change (n =95) 3.54 .83 3.89 .85 1.50 .56 4.24 2.18
Progressive (n = 47) 3.36 .99 3.75 1.07 1.66 95 4.00 1.89
Total 3.46 .90 3.88 92 1.56 71 4.30 2.02
Posttest ~ Regressive (n = 63) 3.26 1.00 3.54 .99 1.65 .70 3.71 1.93
No change (n = 95) 3.55 .83 3.69 1.04 1.53 .58 4.64 2.08
Progressive (n = 47) 3.67 78 3.95 1.08 1.71 .84 5.32 1.58
Total 3.49 .89 3.71 1.048 1.61 .69 451 2.01

Abbreviations: SD, standard deviation; PA, physical activity.
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P < .05. In particular, progressive children had greater increased
self-efficacy and PA pros over time, while regressive children
reported significantly decreased PA pros and stable self-efficacy
from pretest to posttest. However, there was no significant effect
on PA cons over time. Finally, based upon a crosstab test (see
Table 2 and Figure 3), more children progressed to higher SOC
than regressed to a lower SOC at posttest (x> = 71.30, P < .01).
Precisely, the stages of contemplation, preparation, and action
gained 8, 6, and 10 students from pretest to posttest, respectively,
while 13 less children were observed in the precomtemplation
stage at posttest. Interestingly, 11 fewer students were seen in the
maintenance stage at posttest.

Discussion

Two hypotheses were stated before the study. First, it was hypoth-
esized children would progress to a higher TTM stage from prein-
tervention to postintervention. The results of the study confirm this
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hypothesis as a greater number of children progressed to a higher
SOC than regressed to a lower SOC from pretest to posttest. Second,
it was hypothesized improved self-efficacy, decisional balance, and
PA levels would be seen in those who progressed to a higher TTM
stage. Findings indicate this hypothesis was confirmed as progres-
sive children experienced greater positive changes in self-efficacy,
decisional balance, and PA levels from pretest to posttest than stable
or regressive children. Furthermore, an associated finding was that
the improvements in both self-efficacy and perception of PA pros
was significantly greater from pre- to posttest in progressive children
compared with regressive children.

As stated previously, the findings of the current study indicate
improvements in progressive children’s self-efficacy, decisional
balance, and PA levels from pretest to posttest when compared
with regressive children. Numerous studies have demonstrated
that increased self-efficacy and decisional balance helps advance
adult populations to a higher SOC which helped these individuals
increase PA levels.!9-282° Moreover, the literature to date concerning

Table 2 Crosstabulation Totals by Stage of Change

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Prestage Count 30 54 38 10 73
% 14.6 26.3 18.5 4.9 35.6
Poststage Count 17 62 44 20 62
% 8.3 30.2 21.5 9.8 30.2
45
40 | Post-
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Note: 1 = Precontemplation; 2 = Contemplation; 3 = Preparation; 4 = Action; 5 = Maintenance

Figure 3 — Stages of change crosstabulation chart.
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the use of TTM interventions in youth populations seems to render
the same relationship. For example, in a series of studies, research-
ers applied an intervention, the Youth Fit for Life program, to the
enhancement of self-efficacy in the hopes of increasing PA levels
in preadolescents.?*22 The researchers found that enhancements in
self-efficacy for PA resulting from the Youth Fit for Life program
increased voluntary PA levels?*2? and facilitated the advancement
of preadolescents to higher TTM stages.?° In the current study, as
some of the children began to improve the skills needed to play
DDR and received the real-time positive feedback on the television
screen (ie, PERFECT, GREAT, GOOD), these children experienced
increased situational confidence (ie, self-efficacy). As a result of the
increased self-efficacy for DDR and the fact the game required a
large amount of movement on the part of the player, some children
were able to progress to a stage of greater readiness for change in
regards to PA.

This study also found progressive children had enhanced
decisional balance compared to regressive children from pretest
to posttest. Specifically, progressive children perceived a greater
amount of PA pros than cons. As such, one theory may hold that
the perception of more PA pros led to greater PA levels among the
progressive children. However, studies assessing decisional bal-
ance in populations of children are limited. A study evaluating the
TTM model in a population of middle school children revealed no
differences in decisional balance in relation to higher SOC despite
the fact that significantly higher self-efficacy scores and perfor-
mance on the FITNESSGRAM?3® was seen in those students in the
maintenance stage compared with those in the action, preparation,
contemplation, and precontemplation stages.?> However, it should
be noted that the preceding study was only cross-sectional in design,
only assessing the children at 1 time point. As for the current study,
increases in decisional balance might be attributed to the interven-
tion design employed. Other research on exergaming interventions
using DDR have displayed significantly increased levels of PA
enjoyment from preintervention to postintervention.?! Therefore,
as the children experienced greater enjoyment for participating in
the PA related to the DDR intervention in the current study, it is
likely these children began to perceive greater PA pros than cons.
The increased PA pros from pretest to posttest contributed to the
significant increase in decisional balance among the progressive
children in the study.

As aresult of the aforementioned increases in self-efficacy and
decisional balance, progressive children also had more improve-
ments on PA levels than regressive children from pretest to posttest.
Indeed, research reviewed previously has shown higher TTM stages,
resultant from increases in self-efficacy and/or decisional balance,
were related to increased PA levels in children and adolescent
populations.?29-22 Thus, the significance of this finding within the
current study cannot be understated as, currently, U.S. children have
high rates of overweight and obesity,! which has trended upward
since the turn of the century.?? Research provides evidence as to
the increased risk overweight/obese children harbor regarding risk
of premature mortality and diseases such as stroke, coronary heart
disease, diabetes, and hypertension.? Thus, the findings of this study
point to a potential manner by which health professionals can get
children to not only engage in and adopt physically active behaviors
but also enhance children’s health. Although, it is important to note
that the current study did not strive to produce reductions in over-
weight or obesity status among the children nor was the study long
enough in duration to produce this type of change in weight status.
Future studies with the aim of reducing overweight and obesity
status in children should consider interventions longer in duration to

accomplish this objective (eg, 6 to 9 months). Further, these future
studies should look to provide 60 minutes of structured moderate-
to-vigorous physical activity (MVPA) per day as the children in the
current study only had 60 minutes of structured MVPA per week.

Finally, more children at posttest progressed to higher SOC than
seen at pretest. These changes may be due to the DDR program and,
thus, in future studies stage-tailored, exergaming-based strategies
for increased PA levels are warranted. The development of stage-
tailored exergaming-based strategies is important as research has
demonstrated that higher SOC levels were correlated with increased
PA.'02! For instance, in a comparison of a stage-tailored versus a
standard care intervention strategy to increase PA levels in adults,
researchers found the stage-tailored intervention to result in higher
PA levels and significantly greater self-efficacy than the standard
care intervention.’?® Another study found greater increases in the
fruit and vegetable consumption of young men and women 18 to
24 years of age when a stage-tailored intervention was employed
versus a control group receiving nontailored nutritional informa-
tion.3* Despite the positive results regarding behavior change seen
in various adult populations, little research has been conducted
wherein a stage-tailored intervention for behavior change has been
employed with a sample of children. The scarcity of this literature
has led researchers to advocate for more research utilizing a stage-
tailored design in this population.?! In the current study, 57.5%
(122/212 x 100 = 57.5) of the sample resided in the precontempla-
tion, contemplation, and preparation stages at the onset of the study.
Thus, in future studies with populations of young children, perhaps
tailoring the intervention to the first 3 SOC (ie, the preaction stages)
might be desirable. These future studies would focus on children in
preaction stages by decreasing children’s perceived barriers for PA
engagement, increasing self-efficacy for PA, and providing educa-
tion on the benefits of PA behavior.3*

The strengths of this study allude to some practical implica-
tions. Of note is this study successfully increased self-efficacy and
decisional balance in a population of children through an exergam-
ing PA intervention. As a result of improved confidence regarding
PA participation (ie, self-efficacy) and greater perceptions of PA
pros as opposed to PA cons (ie, decisional balance), a number of
children progressed to a higher TTM stage while increasing PA
levels. In addition, the study was 18 weeks in length which allowed
time for the preceding changes to be observed. Finally, this study
also provided evidence as to the reliability of the various question-
naires used to assess changes in self-efficacy, decisional balance,
and PA in populations of children. Practically, the aforementioned
outcomes can be applied in the following manner. First, since
research has shown that exergaming leads to greater enjoyment
of PA in children,?' setting up after-school programs which use
exergaming to increase PA levels in children could be a manner by
which health professionals can attenuate physical inactivity among
children. Furthermore, as a result of this increased enjoyment of
PA through exergaming, children can improve self-efficacy and
decisional balance while progressing to higher TTM stages—as
seen in the current study. The preceding progression is needed to
sustain PA in the long-term. Increasing long-term PA participation
in children will help mitigate the future poor health outcomes related
to inactivity during childhood.?

Despite the strengths, the current study is not without limita-
tions. First, although the length of the intervention was long at
18 weeks in duration, only pretest and posttest measures for self-
efficacy, decisional balance, and PA levels were conducted. Due
to the fact long-term behavior change is a desired outcome of an
intervention of this type, lack of a third follow-up assessment of the
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abovementioned variables 3 to 6 months postintervention might be
seen as a limitation. Therefore, future studies might look to imple-
ment a follow-up assessment to discern the longevity of changes
to PA behavior made by the children. In addition, the current study
did not tailor the intervention to the child’s current TTM stage. As
discussed previously, researchers have advocated for TTM interven-
tions tailored to the subject’s current stage of behavior change!0?!
as studies have shown stage-tailored interventions produce more
beneficial results.333* While positive results were seen in the current
study from pretest to posttest in self-efficacy, decisional balance,
PA levels, and TTM stage progression, future studies should look
to tailor the exergaming intervention to the child’s stage of behavior
change to yield even more favorable outcomes. Further, the study
employed a self-report measure to assess PA engagement of which
could be seen as a major limitation. However, moderate to vigorous
physical activity was assessed via accelerometry during the exergam-
ing sessions within the larger study associated with this manuscript.’
Finally, due to the fact the current study is correlational in nature,
future studies employing a stage-matched TTM intervention may
wish to conduct a randomized control trial to infer which cognitive
and behavioral processes contribute the greatest to a child’s SOC
progression. The aforementioned cognitive and behavioral processes
were not assessed in the current study due to the complexity of the
items needed to assess these processes and the fact some children
may not be able to interpret these items in the correct manner.

The results of the current study provide evidence as to the
viability of an exergaming intervention to increase self-efficacy,
decisional balance, and PA levels among children in addition to
progressing children to a higher TTM stage. Given the high rates of
overweight/obesity seen in U.S. children, interventions which look
to stimulate increased PA via methods children find relatable (eg,
video game play) are vital. Exergaming appears to be a promising
prospect toward achieving this goal.
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