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Introduction: The most effective type of training to improve cardiometabolic

Article type: parameters in obese subjects is unknown. Thus the aim was to compare the effects
Research of 12 weeks of high-intensity functional training (HIFT) and combined aerobic-
resistance exercise on cardiometabolic factors risk in overweight and obese girls.
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Extended Abstract

Introduction

Obesity is accompanied by cardiometabolic disorders
such as glucose intolerance, insulin resistance, high
blood pressure, dyslipidemia, and inflammation.
Lifestyle modification and increased physical activity
are primary approaches to control obesity and its
complications. Numerous studies demonstrate that a
combination of aerobic and resistance exercises can
improve lipid profile, glucose tolerance, insulin
resistance, and body composition indices. This can be
an effective strategy for reducing the risks associated
with obesity and preventing chronic diseases such as
diabetes and cardiovascular diseases. High Intensity
Functional Training (HIFT) is a type of combined
training (aerobic and resistance) that focuses on
performing functional and multi-joint movements at
high intensities. It is enjoyable, time-efficient despite
low exercise volume, and associated with less injury.
Based on this, the present study aims to compare the
effects of 12 weeks of HIFT and combined aerobic-
resistance exercise on metabolic factors including
fasting plasma glucose, fasting plasma insulin, insulin
resistance, and cardiovascular risk factors including
HDL, LDL, LDL/HDL ratio, triglycerides, and total
cholesterol in girls with obesity.

Methods

The present study was semi-experimental with pre-test
and post-test design and a control group. Ethical
principles of the study (IR.TABRIZU.REC.1402.0179)
were considered in accordance with the principles of
working with human subjects approved by Research
Ethics Committees of University of Tabriz. Among the
volunteers to participate in the research, 45 overweight
and obese girls (16.1+51.5 years old with
BMI=32.27+3.55) were selected and randomly assigned
to three groups: HIFT, combined aerobic-resistance
training and control. In the HIFT protocol the main
functional exercise typically consisted of 4 rounds of 9
exercises. In each round, each exercise was performed
at a very high intensity with the goal of maximum
possible repetitions within 30 seconds, followed by a
15-second rest until the start of the next exercise. There
was a one-minute rest between the first and second
rounds, as well as the third and fourth rounds, and a two-
minute rest between the second and third rounds. In the
combined training group, two days per week was
designated for performing a combination of resistance
and aerobic exercises, and one day for performing only

aerobic exercises. Aerobic exercises were performed on
a treadmill with an intensity of 40% HRR in the first
week to 70% HRR in the last week. The resistance
exercises of the combined sessions included 3 sets of 15
repetitions of crunch exercises and 3 sets of certain
movements, which increased from 15 repetitions at 50%
1RM in the first weeks to 10 repetitions at 70% 1RM in
the final weeks. Warm-up and cool-down procedures
were performed in all sessions. The training
interventions included 12 weeks of 3 sessions, 24 hours
before the start and 48 hours after the end of the
interventions, blood sampling was done to investigate
changes in fasting glucose, fasting plasma insulin and
lipid profile including HDL, LDL, LDL/HDL, TG and
cholesterol. Data analysis was performed using
dependent t-test and covariance analysis.

Results

The mean, standard deviation, and percentage of
changes in general characteristics, anthropometric
variables and metabolic factors including fasting plasma
glucose, fasting plasma insulin and insulin resistance
and cardiovascular risk factors including HDL, LDL,
LDL/HDL, TG and cholesterol in all three groups in pre-
test and post-test, along with the results of dependent t-
test and analysis of covariance, are presented in Table
1.Comparing of changes in variables between the pre-
test and post-test in all three groups shows that both
types of combined aerobic-resistance exercises and
HIFT significantly reduced fasting plasma glucose,
fasting plasma insulin, insulin resistance, LDL,
LDL/HDL ratio, triglycerides, and total cholesterol, and
significantly increased HDL (p = 0.001). Furthermore,
the results of the covariance analysis show a significant
difference in the amount of changes in metabolic factors
and cardiovascular risk among the groups. The results
of the Bonferroni post hoc test shows that the changes
in both training groups were significant compared to the
control group (p = 0.001). However, in terms of
reducing fasting plasma insulin levels, HDL, LDL,
LDL/HDL ratio, triglycerides, and total cholesterol,
HIFT had a greater impact compared to combined
exercise (p < 0.05).



Table 1. General characteristics of the participants and research variables in the pre-test and post-test

Gro
up . Combined % . % .
Control sig . sig HIFT sig F P
. training changes changes
Variable
Age 16.54+2.20 - 16.87£1.35 - - 16.19+1.10 - - - -
BMI 32.20+3.63 - 32.42+3.64 - - 32.20+3.63 - - - -
guose  Pre  94x38 5,  9207EAST g4 poorx 38 4405 0001+ 17.488 00014
(mg/dl) Post  93.74+4.66 85.47+5.84 81.4+7.26
Insulin Pre 17.48+3.13 17.22+2.96 17.46+3.13
0164 ————  -3537 0001 * —————  -8551 0.001* 128.19 0.001#
(mg/dI) Post 17.36+3.15 12.72+2.63 9.63+2.22
Pre 4.11+0.53 4.18+0.46 4.55+0.45
HOMA-IR 0.098 —————-100.96 0.001* ———— -207.43 0.001* 77.36 0.001#
Post 4.38+0.48 2.08+0.92 1.48+0.32
HDL Pre 45.2+3.55 45.15+3.6 44.28+5.55
0451 ————— 393 0001* ——3—— — 963 0.001* 2420.91 0.001 #
(mg/dI) Post 45+4.6 47+3.66 49+3.6
LDL Pre  93.74%3.66 94+4.64 93.74+6.49
0247 ————  -217 0001* ———— -3.01 0.001* 12200.5 0.001 #
(mg/dI) Post 93 +4.6 92+4.5 91+5.71
TG Pre  135.38+13.73 138.38+12.23 138.4+£17.57
009 ——— -158 0.001* ———— -939 0.001* 406.343 0.001 #
(mg/dl) Post 136.62+12.16 119.49+12.12 109.73+13.11
Pre 210.87 £15.37 216.45+£9.78 218.54+11.78
cholesterol 009 ———— -138 0.001* —————— -22.23 0.001* 62.33 0.001+#
Post  218.87 £9.78 190.02+10.66 178.78+8.07
HDL Pre 0.48+0.01 0.47+0.01 0.48+0.01
— 018 ———— 784 0001* ———— — 943 0.001* 3100.74 0.001 #
LDL Post  0.48+0.02 0.51+0.01 0.53+0.01

* Existence of significant intra-group difference between the pre-test and post-test.
# Existence of significant differences between groups in the amount of changes.

Conclusion

Our results suggest that both intensity and mode of
intervention are fundamental factors to consider when
designing and prescribing an exercise programs in obese
people. Therefore, these results may guide fitness
professionals and exercise physiologists on exercise
prescription process in this population.
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