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Abstract: In this present work we took an initiation to compares the effects of two common approaches to group
exercise: CXWORX™ and Tabata™, which employ differing exercise strategies, on common fitness measures and
psychological perceptions. The purpose of this study was to determine the effect of Tabata™ versus CXWORX™ on
body mass index (BMI), body composition, maximal oxygen uptake (VO2max) and Multidimensional Body-Self
Relations Questionnaire (MBSRQ) measured self-perceptions in adult exercisers. The mixed gender sample
consisted of a sub-set of 10 adult cross fit exercisers and 10 students from a regional comprehensive university
class randomized to each exercise program. Analysis of Variance was used to examine program effects. While no
significant main effect of the training period on body composition or BMI was found; mean VO2max Was significantly
increased as a large main effect across the study groups (F=1.054, P<0.05, n? =0.533) without significant
interaction. In addition, there was a significant large interactive effect of the training program and time to increase
MBSRQ scores for appearance evaluation (F=1.648, P<0.05, n? = 0.367), appearance orientation (F=1.447,
P<0.05, n? = 0.377), fitness evaluation (F=1.637, P<0.05, n> = 0.557), and body areas satisfaction (F=2.744,
P<0.05, n? = 0.533), in the CXWORX™ group in comparison with the Tabata™ group. In conclusion, participants
who completed a CXWORX™ exercise program increase VO2max similarly to participants who complete a Tabata™
exercise program, while also reporting significant improvements in body image scores which the Tabata™
participants did not. Neither program had a significant effect on body composition or BMI.
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1. Introduction

Group fitness programs are commonly
organized in one of two styles — choreographed
movements using a continuous moderate intensity
approach (CMIT) or non-choreographed “free”
movements applied in a high intensity interval
approach (NCHIT). These differences in style are
epitomized by the trademarked CXWORX™ program,
which uses a CMIT approach and Tabata™, which
uses a NCHIT approach. However, the question of
whether such differences in style produce different
outcomes in physical fitness in a group field
application has not been resolved experimentally.
More specifically, personal trainers, coaches, exercise
physiologists, and scholarly researchers in the fitness
industry cannot yet fully articulate benefits provided
by the two different styles of exercise, due to the
lack of research identifying the difference in direct
application [1].

However, a large body of research has
examined the differential effects of high intensity
interval training (HIT) versus moderate intensity
continuous training (MIT) in laboratory settings, with
the most recent review and meta-analysis of the
available experimental studies on the topic
concluding that both approaches significantly
improve VO2max in healthy young to middle aged
subjects, albeit to a greater degree in HIT training
approaches [2]. Current evidence from a meta-
analysis of this effect in overweight and obese
participants also suggests short-term and long-term
HIT training programs can increase VO2max and
cardiovascular endurance and lower cardiometabolic
risks [3]. In addition, a meta-analysis of this effect in
children and adolescents also established a greater
relative effect of HIT training in these groups,

although they found no effect based on work interval
organization [4].

However, no published studies have
examined these comparisons in formalized programs
(CXWORX™ and Tabata™) in the field using grouped
subjects who self-selected the program without prior
knowledge of the approach to be used.
Consequently, the purpose of this study was to
examine the effect of using the CMIT CXWORX™
program versus the NCHIT Tabata™ program in the
field on body mass index (BMI), body composition,
self-reported body image and estimated aerobic
capacity (VO2max) in young to middle aged mixed
gender adult exercisers using a two-group partially
randomized experimental trial.

2. Experimental Methods
2.1 Participants

The mixed gender sample (N=20) consisted
of 10 adult members of a local fitness training facility
and 10 university students enrolled at a small region
comprehensive university. Ten participants were
female and 10 were male. Descriptive Statistics by
gender can be found in Table 1.

2.2 Measures

The dependent variables were measured in
the first week of each program and again in the final
(10t™) week of the program using a consistent testing
approach as to time of day and day of the week.
The dependent variables included body mass index
(BMI), body composition, estimated VO2max from a
step test protocol and body self-image factors related
to physical activity as assessed by ten subscales from
The Multi-dimensional body self-relations
questionnaire (MBSRQ).

2.3 Procedures

The study was approved by the Institutional
Review Board at Colorado State University — Pueblo.
Both classes (CXWORX™ and Tabata™) were taught
at the university and the local fitness facility during
the same 10 week study period. CXWORX™ was
taught from 6:00 — 6:30 am on Mondays and
Wednesdays and Tabata™ was taught from 6:00 -
6:30 am on Tuesdays and Thursdays at the local
fitness facility. CXWORX™ was taught from 12:20-
12:50 pm and Tabata™ was taught from 11:00-
11:30 am on Mondays and Wednesdays at the
university.
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Table 1 Participant Descriptive Characteristics by Gender

Gender Age VO2max (M+SD) | BMI (M+SD) | Body Composition
(MxSD) (MxSD)
Male (n= 10) 33 +£13 46.4+7.1 25+4.8 25+5.9
Female (n= 10) 34+15 44.4+6.9 27+3.4 28+4.3

Participants  self-selected enrollment in
separate exercise training classes at each facility
without prior knowledge of the training format and
were then recruited to participate in the study upon
doing so. Study participants self-selected one of the
two exercise times at each facility at their own
discretion and then participated in either a
choreographed (CXWORX ™) or non-choreographed
(Tabata™) exercise program at each facility over a
10-week training period, meeting two times per week
for 30 minutes. Both programs were led by the
same instructor, certified in both training approaches,
using consistent methodology and comparable
workloads within each class. The CMIT exercise
program used the CXWORX™ training method which
is performed with music and sequenced to instructor
cues at a relatively moderate exercise intensity and
whereby the movements performed are similar in
every exercise session. The NCHIT exercise program
used the Tabata™ training method, which does not
utilize a designed sequence of movements, music or
talk. Rather, it uses a HIT approach completed in 30
second work intervals interspersed with 10 second
recovery intervals.

2.4 Data Analysis

Means and standard deviations were
calculated to describe the subject descriptive
variables. Means and standard errors were calculated
to describe the dependent variables by experimental
condition. A mixed two factor ANOVA was used to
assess the effect of the independent variable exercise
program on each dependent variable. The alpha level
was set at 0.05 and effect sizes were interpreted
using Eta? (n?) and the following scale: 0.02 — 0.129
was considered a small effect, 0.13 — 0.259 was
considered a medium effect and greater than 0.26
was considered a large effect.

2.5 Instruments and Software

Body weight and height were measured
using a balance beam scale and stadiometer (Detecto

Model 449 Medical Scale, Detecto, USA) with body
mass index calculated using the standard metric
equation: weight (kgs) / height (meters)?. Body
composition was measured using bioelectrical
impedance (Omron Body Composition Monitor,
Model: HBF-516B Omron Healthcare, Inc., Kyoto,
Japan). VO2max was estimated using the YMCA Step
Test protocol as described by the American College
of Sports Medicine (Bushman 2017) and previously
validated by Bennet et al. [3]. The Multi-dimensional
body self-relations questionnaire (MBSRQ) was used
to evaluate body image [4, 5].

The MBSRQ is used for assessment of
adolescents and adults 15 years-old and older. The
69-item test battery consists of 10 subscales
including seven primary factor scales: Appearance
Evaluation,  Appearance  Orientation,  Fitness
Evaluation, Fitness Orientation, Health Evaluation,
Health Orientation, Illness Orientation; and three
additional subscales: Body Areas Satisfaction (BASS),
Overweight Preoccupation (OP) and Self-Classified
Weight (SCW). Evaluation factors are focused on the
subject’s self perceptions relative to the constructs of
appearance, fitness, and health. Orientation factors
are focused on the subjects self perceptions of the
value of engaging in behavior designed to improve
the constructs of appearance, fitness, health and
address illness. The additional BASS subscale
addresses self-perception of specific areas of body
appearance. The overweight preoccupation subscale
addresses general concern and anxiety related to
body weight and eating behaviors. The self-
classified weight subscale addresses the subject’s
classification of their own weight status relative to
perceived normative status, as to whether they
consider themselves as overweight or underweight.
The evaluation consists of affective, cognitive, and
behavioral elements. The affective elements address
the subject’s beliefs about their own body. The
cognitive elements address their thoughts about the
value of attention paid toward their own body. The
behavioral elements refer to their chosen actions in
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relation to their body in accordance with the three
physical domains:  appearance, fitness or
health/illness. Each question response is scored on a
1-5 Likert scale with responses in the various
elements averaged to produce each factor score [6,
71.

The statistical analysis was completed using
the Statistical Package for the Social Sciences (SPSS
version Premium v26, USA).

3. Results
3.1 Physiological Results

A significant large main effect of the exercise
programs to increase VO2max was calculated from pre
to post illustrating that the cardiovascular fitness
levels in participants improved in the programs
overall (F=27.54, p = 0.000, n? = 0.533). However,
there were no significant main effects of the exercise
programs on BMI or body composition. There was
also no significant interaction effect of exercise
program on VO2max, BMI or body fat percentage
indicating that both groups responded to the exercise
programs in the same way. These results are
illustrated in Table 2.

Appearance Orientation

There was a significant large interaction
effect between time (pre/post) and exercise program
(CXWORX™ vs Tabata™) (F=9.566, p = 0.006, n?> =
0.377), as depicted in figure 2. Main effects were not
significant. The interaction indicates that participants
in the CXWORX group improved significantly in their
belief that the fitness program resulted in improved
appearance whereas participants in the
choreographed Tabata group did not.

Fitness Evaluation

There was a significant large interaction
effect between time (pre/post) and exercise program
(CXWORX™ vs Tabata™) (F=9.053, p = 0.008, n? =
0.557), as depicted in figure 3. Main effects were not
significant. The interaction indicates that participants
in the CXWORX group improved significantly in their
self perceptions of physical fithess as a result of their
training program whereas participants in the Tabata
group did not.

Body Areas Satisfaction Scale

There was a significant large interaction
effect between time (pre/post) and exercise program

Table 2-Effects of Training on BMI, Body Composition and VO2max
Dependent Variable CXWORX™ CXWORX™ Tabata™ Tabata™
Pre Post Pre Post
Body Mass Index (BMI) 24.7 £ 2.82 24.57 £ 2,97 26.77 + 3.86 26.17 + 3.89
Body Composition (% Fat) 26.25 + 8.03 29.77 £ 4.63 25.27 + 5.65 24.92 £ 5.34
VO2max (ml/kg/min) 44.42 + 6.79 48.42 + 7.88* 46.4 + 8.48 50.58 + 8.56%
*Significant pre post main effect difference at p<0.05.

3.2 Psychological Results
Appearance Evaluation

There was a significant large interaction
effect between time (pre/post) and exercise program
(CXWORX™ vs Tabata™) (F=5.007, p = 0.038, n? =
0.367), as depicted in figure 1. Main effects were not
significant. The interaction indicates that participants
in the CXWORX group improved significantly in their
reported self-perception of their appearance whereas
participants in the Tabata group did not.

(CXWORX™ vs Tabata™) (F=5.271, p = 0.034, n? =
0.533), as depicted in figure 4. Main effects were not
significant. The interaction indicates that participants
in the CXWORX group improved significantly in body
area satisfaction as a result of their training program
whereas participants in the Tabata group did not.

No significant main or interaction effects
were found for the Fitness Orientation, Health
Evaluation, Health Orientation, Illness Orientation,
Overweight Preoccupation or Self-Classified Weight
scales.
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D) Effect of Exercise Program on
Appearance Evaluation
4
3 /
—_—
2 —— CXWORX
1 Tabata
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(2)  Effect of Exercise Program on
Appearance Orientation
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—_—
2 = CXWORX
1 Tabata
0
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Figure 1 Depiction of interaction between time (Pre,
Post) and exercise program for the Appearance
Evaluation scale.

3) Effect of Exercise Program on Fitness
Evaluation
4
3 o
—
2 —— CXWORX
1 Tabata
0
Pre Post

Figure 2 Depiction of interaction between time
(Pre, Post) and exercise program for the
Appearance Orientation scale

(4) Effect of Exercise Program on Body
Areas Satisfaction Scale
4
3 —
-—
2 ——— CXWORX
1 Tabata
0
Pre Post

Figure 3 Depiction of interaction between time
(Pre, Post) and exercise program for the Fitness
Evaluation scale.

4. Discussion

The participants in both exercise programs
experienced significant and comparable gains in
predicted VO2max from both forms of training.
However, neither group experienced significant
changes in BMI or body composition. Further, the
choreographed moderate continuous exercise
CXWORX™ exercise program subjects self-reported
improvements in MBSRQ measured appearance
evaluation, appearance orientation, fitness evaluation
and body area assessment satisfaction scales,
whereas the non-choreographed high intensity
interval training Tabata™ group did not report such
changes.

The absence of positive effect on the BMI
and body composition of the subjects in these
exercise programs may reflect a combination of the
relatively low total exercise load possible when
exercising only 30-minutes twice per week, as well as

Figure 4 Depiction of interaction between time
(Pre, Post) and exercise program for the Body
Areas Satisfaction scale.

the nature of the study subjects entry fitness levels,
which placed them as gender groups in the above
average level for both men and women (Males: mean
VO2max = 46.4+7.1, mean age = 33%13; Females:
mean VO2max = 44.4+6.9 , mean age = 34%15)
[8]. While both HIT and MIT have been shown to
elicit positive body composition changes in
overweight and obese adults [9], the subjects in this
study were classifiable as non-obese (mean male
BMI = 25 + 4.8 mean female BMI = and 27 £ 3.4)
by comparison to American College of Sports
Medicine standards [10], upon entry to the
study. In addition, the majority of the participants
were self-reported habitual exercisers and
consequently may have been less subject to
improvements in body composition created by a new
exercise program. Further, the exercise programs did
not include a specific dietary component beyond the
basic nutritional advice commonly offered by fitness
instructors in the field. Finally, the total exercise
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duration of 60 minutes per week in these programs
falls considerably below the minimum of 150-250
minutes per week advocated by the ACSM position
statement on this topic [11], as necessary to
maintain present body weight or create minor losses
in body weight through exercise.

The improvements in VO2max experienced by
both exercise groups was expected based on the
most recent meta-analysis of the effect of HIT versus
MIT [2]. However, the lack of significantly greater
improvement in the Tabata group using a HIT
approach was unexpected as Milanovic et. al.
demonstrated greater improvements in  VO2max
following HIT training in comparison to MIT [2]. Our
result may reflect the differences which occur in the
field versus laboratory application of HIT. Field
approaches commonly use group-based work
volumes and self-directed work rate intensity while
controlled laboratory studies most often use
workloads that are individually determined from prior
testing and training loads are optimized.

A significant yet largely unexamined
experimental question regarding the application of
practical exercise programs in the field to improve or
maintain fitness relates to the potential for positive
psychological changes which may also occur as a
function of the type and intensity of exercise
program used. This study suggests that the CMIT
approach of CXWORX™ may produce more favorable
changes in self-perception than the NCHIT approach
of Tabata™. This finding parallels the findings of
Foster et al. who found that Tabata training protocols
were significantly less enjoyable than a moderate
intensity continuous exercise approach [12]. Littrel
further demonstrated that exercisers with poor body
self-image prefer aerobic exercise in comparison with
anaerobic exercise approaches [13]. Current ideas
about HIT training suggest that they are more time
efficient [14], however in the group setting this
concept may be less relevant than the potential for
enjoyment and positive psychological change.

Consequently, the improved self-perceptions
reported by the CXWORX group may simply be due
to the idea that the approach is less strenuous and
as a result, more enjoyable, a finding which parallels
the results of several other studies examining the
affective responses to HIT versus MIT approaches in
adults [15-17]. However, by contrast Olney et al.
found that younger adults (mean age = 24+3.3 yrs.)
did not report aversive affective responses for HIT
approaches [18].

A more nuanced explanation for our findings
may be that participants in the CMIT CXWORX™
program perceived the nature of this approach to
exercise as less outcome oriented than the highly
directed NCHIT approach embodied in Tabata™,
reducing their social physique anxiety levels
accordingly. Sicilia et al demonstrated that high
social physique anxiety associates with less favorable
outcomes in exercise programs by inhibiting
autonomous motivation and basic psychological need
fulfillment [19]. Further, Ntoumanis and Biddle found
that self-mastery focused climates in exercise
programs associate with more adaptive motivational
patterns than performance-oriented exercise climates
[20]. It may be that the non-choreographed, highly
structured and intense nature of Tabata™ inhibited
the development of a positive and intrinsically
motivated  self-view among participants in
comparison to the choreographed and less intensive
nature of the CXWORX™ approach, which may have
allowed a more intrinsically motivated view to
emerge as clients mastered the dance oriented
choreography in a less physically adverse
environment.

As with any field based experimental trial,
our study has several limitations. First is that while
the participant’s self- selection of exercise time
without prior knowledge of the exercise program
format created a natural randomization, the available
times may still have exerted a bias on subject group
assignment. Second is that while the use of small,
gender mixed, heterogenous sample, created though
the natural selection process inherent in studying
such phenomena in the field, reduced our statistical
power, it also improved the study’s external validity.
Third is our choice of relatively simple field based
measures for the dependent variables, which may
have potentially reduced our power as they are
inherently more variable than more controlled
laboratory based approaches. However, using such
common practice measures also enhances the ability
of practitioners to easily understand and apply the
results we obtained. In addition, an examination of
the non-significant results does not suggest that
Type II errors occurred, in spite of the nature of the
sample or the dependent measures used.

5. Conclusion

In conclusion, while both CXWORX™ and
Tabata™ group exercise programs produced
significant increases in VO2max, and no significant
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effects on BMI or body composition, in experienced
and moderately fit subjects; CXWORX™ also
produced positive changes in body image while
Tabata™ did not. Participants in the CXWORX™  self-
reported significant improvements on MBSRQ scales
for appearance orientation, appearance evaluation,
fitness evaluation and the body area assessment
satisfaction as a result of their participation in the
exercise program. This study suggests that a
choreographed moderate intensity approach to group
exercise may produce more favorable changes in the
exercisers body self-image than a non-
choreographed high intensity interval training
approach, while conferring similar improvements in
physical fitness.
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