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Abstract

Background: Obesity is a growing disease and a consistently effective protocol is needed to reduce this epidemic. The purpose of
this study was to determine if a frequent, brief (2-minute) high intensity aerobic exercise (>75% max HR) was effective in reducing
subjects ' weight (BMI) and girth sizes.

Methods: A randomized, controlled trial lasting 60 days was conducted at three sites and forty-six subjects completed this study
(mean age 39 = 8 and BMI 32 +2). The Experimental group was shown how to make movements such as riding a stationary
bicycle or lifting dumbbells into an ‘Aerobic-surge’exercise at or above 75% of calculated maximum heart rate. Control subjects
were simply told to “exercise more.” No dietary changes were made for either group. The dependent variables were changes in
weight and ‘body summation’ of 10 girth measurements. A 2x2 ANOVA was used to calculate differences. A post-hoc analysis of
changes in BMI was also calculated.

Results: There was a significant difference between groups (P<0.0001). The mean change of the groups were as follows.
Experimental (N=23) mean reductions = -18.1bs and -18.7” vs. Control (N=23) mean changes = +1.3.lbs and +1.3.”

Conclusion: The repeated, brief (2-minute) aerobic-surge exercise protocol, performed 4.2 times/day was effective in reducing
subjects "'weight and body circumferences. Isolated tests of body composition showed that change were primarily in body fat. This
could be a tool in reducing the obesity epidemic. The Aerobic-surge exercise was effective without a dietary changes.
Retrospectively Registered Trial: ISRCTN 17326333.
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Obesity Reduction The obesity epidemic is approaching 40% in the USA and this disease
effects the majority of western countries. Obesity is categorized
Abbreviations when a patient s has a Body Mass Index (BMI) > 30 and BMI is
ANOVA: Analysis of Variance calculated with the formula of weight over height squared (kg/m?)
BMI: Body Mass Index [1]. The question of which protocols are the best to achieve weight
Cm: Centimeter reduction remains unanswered [1-30]. High BMI values are even
DEXA: Duel-energy X-ray Absorptiometry more strongly correlated to adverse cardiovascular biomarkers than
EXP: Experimental Subjects inactivity, which makes obesity reduction even more vital [2,3,7].
FIT: Frequency, Intensity, and Time
HIIT: High Intensity Interval Training Exercise intervention is a common treatment for overweight
IRB: Institutional Review Board patients and the most recent meta-analysis completed by Stoner et
HR: Heart Rate al supports this with analysis of 556 subjects in 15 trials [21]. They
Kg: Kilogram reviewed randomized, controlled studies to determine if exercise
MIT: Moderate Intensity Training yielded consistent changes which improved body composition and
REE: Resting Energy Expenditure Cardio metabolic risk factors. Their findings showed that exercise
USA: United States of America interventions showed significant reductions in the following tests:
VO?*: Volume of Oxygen Consumed BMI (-2.0), Fat -3%, Waist circumference -3cm, Blood glucose - 39

mg/dl, and Systolic blood pressure -7.1 mmHg. The benefits are not
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in question, but we must find the Frequency, Intensity, and Time
(FIT) of exercise best for the best compliance.

However exercise alone as a broad treatment category for weight
loss, has shown mixed results in other studies [28-30]. Research
shows that the frequency and intensity of exercise participation are
more important than just time in exercise [5,7-10,20].

High Intensity exercise training (for fat loss) is a novel protocol that
has been investigated with compelling results [5,7-10,12,20]. Siije
et al examined high vs. moderate intensity training in overweight
adolescent women (Mean age 19, BMI > 25) in a controlled study
lasting 12 weeks [20]. All subjects trained five days per week
and the high intensity group trained at 85% of peak VO? vs. the
low intensity group trained at 50% of peak VO?. The dependent
variables were changes in body composition, left ventricular ejection
fraction, resting heart rate, maximal oxygen uptake and ventilatory
threshold. Both exercise groups showed significant change, but the
high intensity group displayed the greatest change as calculated in
‘effect size.’

This ties in conclusively with the study by Jakicic et al which
compared four exercise groups with 201 obese, sedentary women
(mean age = 37, mean BMI = 32) [12]. The four groups included 1)
Vigorous intensity/Long duration exercise; 2) Moderate intensity/
Long duration; 3) Vigorous intensity/Moderate duration; 4) Moderate
intensity/Moderate duration. The treatment duration was 12 months
and 94% of the subjects completed the study. The weight loss was
significant in all groups of that study (p < 0.001) and interestingly
there was not a significant difference between groups (p > 0.05). This
again proves that a shorter duration exercise (for higher compliance)
with higher intensity had equal results in weight loss [12].

The questions of duration and intensity of exercise bouts were
addressed by Grossman and Payne in their study that investigated
short duration/high intensity exercise vs. traditional (long duration)
walking exercise in a 12 week study (N=18, age 54+7, BMI=28+2)
[8]. The Short duration/High intensity exercise trained five days per
week for 15 minutes/bout and the walkers exercised for 40 minutes
at 65% of age calculated peak VO?. The dependent variables were
body composition (DEXA duel-energy X-ray absorptiometry) and
five anthropometric, body circumference, girth measurements. All
subjects showed significant change and there was no difference
between groups even though the high intensity group only trained
37% of the duration trained by the low intensity, long duration

group [8].

Frequency of exercise was examined in a controlled trial by Willis
et al, and that study revealed that higher frequency of exercise had
the greatest impact on weight loss and body composition change
[24]. Ninety sedentary subjects were recruited for that study (mean
age 37.5 + 13, range 22 — 74, BMI > 25) and they were prescribed
cardiovascular exercise routines, 4 times/week for 30 minutes, in
an 8 week study. Compliance was tracked and categorized into
four frequency groups: 1) Control (0 Exercise/week), 2) Exercise
< 2 times/week, 3) Exercise 3-4 times/week, and 4) Exercise > 4
times a week.

The dependent variable was change in fat mass, measured with the
BodPod (air displacement plethysmography). The exercise groups
achieved a significant change (P < 0.001), and the only significant

difference between groups was for the group that exercise > 4
times/week (P=0.004). The mean changes in body fat mass were
as follows: 1) Control = +1.2 1bs; 2) Ex < 2/week = -4.7 1bs; 3) Ex
3-4/week = -4.0 1bs; 4) Ex > 4/week = -13.3 1bs.

A post-hoc analysis of that study, showed that neither the reported
duration of exercise nor the reported intensity (scale of 1-10) showed
a measurable difference in the outcomes of body fat mass reduction.
That study showed that the greatest frequency of exercise had the
largest, most significant change (reduction) of body fat mass [24].

These studies have shown that high intensity and frequency of
exercise are more beneficial than total exercise time in obesity
reduction. The purpose of this study was to determine if a frequent,
brief (2-minute) high intensity exercise (> 75% max HR) was
effective in reducing subjects’ weight and girth sizes.

Methods

Subjects: Fifty-four obese adults were recruited for this study in
Austin, Abilene, and Galveston Texas, USA. All subjects understood
and completed written informed consent as required by the local
IRBs. (See demographics, Table 1) Power analysis and data
calculations were accomplished with the GraphPad, Instat program.
The inclusion factor was BMI > 30 and exclusion factors included
clinical pathologies such as cardiac anomalies of atrial fibrillation
and uncontrollable hypertension. (Four volunteers were excluded
when screened for these pathologies.)

Table 1: Demographics
Mean Age 39 + §, (Range 22-74)
Mean BMI = 32 + 2, (Range 30-40)
Mean Weight = 2151bs.
36 Female, 18 Male
Caucasian 44, Hispanic 8, Black 4, Asian

Randomized categorization was performed and 25 Experimental
subjects were taught how to measure their heart rate (HR). They
were also taught how to calculate their estimated maximum heart rate
(=75%). The 25 control subjects were told to “exercises more” but
were not told how to perform any specific exercises. Daily tracking
and accountability were not required for this control group but
frequency of daily exercise was recorded at conclusion of this study.
No dietary changes were made for either group by investigators and
no dietary changes were reported by the subjects.

Each experimental subject was taught several exercises which
were performed initially under supervision. These indoor exercises
included the following: supine scissor kicks, running in place,
stationary bicycling, jumping jacks, biceps curls with triceps
extensions, and medicine ball swings. Experimental were told to
performed bouts/day at a high intensity level where the HR was
> 75% of calculated max HR for two minutes [(220 — age) .75 =
target HR].

Experimental subjects reported their compliance with daily text
messaging or email, and weekly phone conversations were held
between each subject and one research assistant at each site. Subjects
were told that 90% accountability in communication was required,
even if the frequency of exercise was less than prescribed. Data
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from four subjects who did not comply with this communication
requirement were eliminated from analysis (2 Experimental and 2
Control). Compliance and daily Aerobic-surge completion were
tracked for Experimental subjects and they performed a mean 4.2
aerobic-surges each day. No dietary changes were made for either

group.

Data Analysis

The dependent variables in this study were change in body weight
and change in body girth summation which was the sum of 10
anthropometric, body circumference measurements including: Neck,
Shoulders, Chest, Mid-humerus, Wrist, Waist, Hips, Mid-thigh,
Calf, and Ankle, taken of each subject by the PI. These numbers
in inches were added together as the ‘Girth Summation.” A 2x2
Analysis of Variance (ANOVA) was calculated using the GraphPad,
Instat program. A post-hoc analysis of changes in BMI was also
calculated with ANOVA.

Results

There was a statistically significant difference in both the changes
of weight and girth summations for Experimental (aerobic-surge)
subjects vs. the Control subjects (P < 0.0001, T=2.699). The mean
frequency of Aerobic-surge exercise bouts completed was 4.2/day
(£0.2) or 29.4/week, while the control subjects reported exercising
less than two times per week. The mean changes for the experimental
vs control subjects were: EXP: -18.0 1bs (£7), -18.7” (£6) vs. Control:
+1.3 Ibs (£3), +1.7” (=4) (Figure 1). The post-hoc analysis of BMI
change was calculated with ANOVA and there was a significant
difference for the experimental subjects (mean change Exp -3.3
BMI, and Cont +0.2 BMI) and a significant difference between
experimental and control subjects (p < 0.001, t=16.57).

Changes in Weight and
Body Summation
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Figure 1: Changes in Weight and Body Summation

Discussion

The purpose of this study was to determine if a frequent, brief
(2-minute) high intensity exercise (>75% max HR) was effective in
reducing subjects’ weight and girth sizes. No dietary changes were
included in this experimental design, however other research shows
that removing hidden food allergens may be a key ingredient to in
successful treatment of this disease [27].

Shorter durations of higher intensity exercise have also shown
comparable, significant difference in a study by Fisher et al [7].
They compared a brief High Intensity Interval Training (HIIT)
which included riding an indoor bicycle for 20 minutes at 15% max
aerobic power which included four, brief 30-second surges (85%
max Aerobic power). This was ridden three times each week for six
weeks. This was compared to a group completing Moderate Intensity
Training (MIT) (55-60% peak VO?) for 45 minutes, 5 days per week.

Their results confirmed efficacy of the high intensity, aerobic surge
protocol because there was no significant difference in six variables,
even though the HIIT group only trained 27% of the time used
by the MIT group (HIIT=360 total minutes vs MIT-=1350 total
minutes). The variables included: Resting Energy Expenditure, Body
Composition, Resting Blood Pressure, Oral Glucose Tolerance test
(insulin sensitivity), Lipoprotein Analysis, and Total Cholesterol).
The only difference between the two groups was a greater peak
VO? improvement for the MIT group compared to HIIT (11.1% vs.
2.83%, P = 0.0185). As with the current study the HIIT exercise
protocol was effective and did not require abundant amounts of
time. A survey of overweight, sedentary women found that the “time
required for exercise” was a uniform barrier to weight reduction for
those women surveyed [26].

The old adage of “Caloric Intake / Expenditure” has been refuted
because different therapeutic endeavors have shown elevations in
metabolic rates throughout the day. Resting Energy Expenditure
(REE) was tested anecdotally on three experimental subjects, before
the next scheduled Aerobic-surge exercise bout. Those subjects’
REE was still elevated, so the aerobic-surge protocol appears to
yield metabolic acceleration. Fisher et al also examined REE and
showed a significant change (elevation) from the high intensity
exercise regime [7].

Brief durations of exercise have been shows effective for other
pathologies and it is hypothesized that brief durations may increase
compliance [7-9,12,15,24]. Harris et al stated clearly that “brief,
repetitive, submaximal intensity exercise has been shown to be a
potent physiological stimulant in adolescents” [9]. Maclnnis and
Gibala described that high intensity “sprint interval training increases
mitochondrial content despite a reduced exercise volume” which
allows one understand the sources of change [15]. This study of the
2-minute aerobic-surge exercise had 92% compliance and study
completion.

Bagley et al confirmed the finding by Fisher et al in comparing
efficacy across a substantially shorter duration of training [7].
Bagley et al examined brief, frequent, high intensity training using
sprint interval training lasting just 10 minutes per day in a 12-week
cohort study [2]. Forty-one subjects completed 4 bouts of 20-second
‘maximal effort’ sprints (175% of the peak VO?) and each high
intensity bout was followed by low intensity jogging (20% max
VO?), totaling a 10-minute daily training session. These subjects
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were not obese (mean BMI = 24.6) but there was still a significant
decrease in body fat, measured with total-body dual-energy X-ray
absorptiometry (-1.2%, P < 0.001) [2].

Conclusion

The 2-minute, acrobic-surge exercise protocol, performed 4.2 times/
day was effective in reducing subjects’ weight, body circumferences,
and BMI without dietary changes. (No dietary changes were required
in this study or conducted separately by subjects.) Future studies
of this protocol, could examine changes in the following: Fat Mass
Reduction (Body Composition) Resting Energy Expenditure, Resting
Blood Pressure, Oral Glucose Tolerance test (insulin sensitivity),
HbAc test, and change in Total Cholesterol. A future study could
also compare dietary changes with food allergen elimination.

This randomized, controlled trial showed efficacy of a frequent, brief
(2-minute), high intensity, “AerobicOsurge” exercise (> 75% max
HR), which achieved significantly reduced weight and body girth
measurements. This study had 92% completion from all subjects
in this 60-day trial.
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