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Introduction: The present study aimed to determine the effect of eight weeks of
high-intensity interval training, resistance, and combined training on obesity-related
hormonal factors in and sports adaptations in prediabetic adolescent boys

Methods: In a quasi-experimental research project, 40 healthy sedentary boys with
an age range of 13-15 years (BMI: 28-31 kg/m?; fat percentage: 32-36%) were
selected based on fat percentage and aerobic fitness, and they were assigned into four
High-Intensity Interval Training (HIIT), Resistance, Combined and Control groups.
Each training includes four sessions per week that lasts 45-60 minutes. Each HIT
session consisted of 6-8 repetitions of 30-60 seconds sprints at 80-85% of reserve
heart rate (3.5 minutes rest between repetitions). Resistance training included
movements of the main muscles of the upper body, trunk, and lower body. Combined
training consisted of a combination of resistance training and HIIT. Fasting glucose
concentration, HOMA index, and serum insulin of obese and overweight adolescent
boys were measured before and after the training protocols. The changes in each
studied indices during different stages of measurement were analyzed using 4x2
analysis of variance and Bonferroni post hoc tests via SPSS-22 software at a
significance level less than 0.05.

Results: Fasting glucose concentration did not change significantly in any groups.
However, it decreased significantly only in the combined training group. The serum
insulin level and the HOMA index decreased significantly in all three training
groups, and the reduction of these indices in the combined training group was
significantly greater than in the other two groups.

Conclusion: Using the combination of HITT with resistance training improves
and reduces the level of insulin, glucose, and insulin resistance. This combined
training is a suitable method compared to each HITT and resistance training method
alone.
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Extended Abstract

Introduction

Up to 30 years ago, type 2 diabetes mellitus (T2DM)
rarely occurred in the pediatric population and was
accordingly referred to as "adult-onset diabetes".
Gradually, and especially in recent centuries, several
countries started to report an increasing incidence of
T2DM in youth, following an increase in both the
prevalence and degree of pediatric obesity. Currently,
T2DM is a complex and costly condition in adults, since
almost half a billion people worldwide live with the
disease, accounting for 90% of diabetes cases. T2DM in
these patients can cause renal insufficiency, blindness,
lower limb amputation, cardiovascular disease, and other
complications, causing substantially higher morbidity
and mortality than found in the general
population.During physical activity (PA), glucose uptake
into active skeletal muscles increases via insulin-
independent pathways. Blood glucose levels are
maintained by glucoregulatory  hormone-derived
increases in hepatic glucose production and mobilization
of free fatty acids, which may be impaired by insulin
resistance or diabetes. Improvements in systemic, and
possibly hepatic, insulin sensitivity following any PA can
last from 2 to 72 hours, with reductions in blood glucose
closely associated with PA duration and intensity.
Additionally, regular PA enhances B-cell function,
insulin sensitivity, and vascular function all of which may
lead to better diabetes and health management and
disease risk reduction. Therefore, the present study aimed
to determine the effect of eight weeks of high-intensity
interval training (HIIT), resistance, and combined
training on obesity-related hormonal factors including
insulin, fasting blood glucose, and HOMA index in obese
adolescent boys.

Methods

In a quasi-experimental research project, 40 healthy
sedentary boys with an age range of 13-15 years (BMI:
28-31 kg/m?; fat percentage: 32-36%) were selected
based on fat percentage and aerobic fitness, and they
were assigned into four High-Intensity Interval Training
(HIIT), Resistance, Combined and Control groups. Each
training includes four sessions per week that lasts 45-60
minutes. Each HIIT session consisted of 6-8 repetitions
of 30-60 seconds sprints at 80-85% of reserve heart rate
(3.5 minutes rest between repetitions). Resistance
training included movements of the main muscles of the
upper body, trunk, and lower body. Combined training
consisted of a combination of resistance training and

HIIT. Fasting glucose concentration, HOMA index, and
serum insulin of obese and overweight adolescent boys
were measured before and after training protocols. The
changes in each studied indices during different stages of
measurement were analyzed using 4x2 analysis of
variance and Bonferroni post hoc tests via SPSS-22
software at a significance level less than 0.05.

Results

Fasting glucose concentration did not change
significantly in any of the groups. However, it decreased
significantly only in the combined training group. The
serum insulin level and the HOMA index decreased
significantly in all three training groups, and the
reduction of these indices in the combined training group
was significantly greater than in the other two groups.

Conclusion

Various types of physical activity, including but not
limited to planned exercises, can greatly enhance health
and glycemic management. Physical activity undertaken
with health complications can be made safe and efficient,
and exercise training undertaken before and after
bariatric surgery is warranted and may enhance its health
benefits. Finally, barriers to, and inequities in, physical
activity and exercise adoption and maintenance should be
addressed to maximize participation. However, using the
combination of HIIT with resistance training improves
and reduces the level of insulin, glucose, and insulin
resistance. This combined training is a suitable method
compared to each HITT and resistance training method
alone.
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