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Abstract

Aim: The aim of this study was to investigate the effect of six weeks of intense interval
training on lipid profile, body composition indices and VO2max of overweight male smokers.
Methods: 20 men with an average age of 46.41 + 4.48 years and BMI (27.41+3.32), voluntarily
participated in this study and were randomly divided into experimental (n=10) and control
(n=10) groups. The experimental group performed interval exercises for 6 weeks, 3 sessions per
week. The exercises consisted of 10 steps of activity at 85-95% of maximum heart rate for 90
seconds, which was accompanied by 60 seconds of active recovery. Before and 48 hours after
the exercises, fasting blood was taken from the subjects. Body composition indices and VO2max
were also measured. Paired t-test, independent t-test and multivariate analysis of covariance was
used for intra-group and inter-groups comparison. Results A significant difference was observed
between the post-test values of the training and control groups for VO2max (p=0.001) and HDL
(p=0.016), but the post-test difference was not significant for TG, LDL, TC and anthropometric
indices (p>0.05). The results of the paired t-test in the training group showed that HDL and
VO2max levels increased significantly compared to the pre-test (P < 0.05), but the changes in
other lipoproteins, body fat percentage, abdominal circumference, and waist-to-hip ratio in the
training group were not significant (p>0.05). Conclusions:  Six weeks of intense interval .
training causes a significant increase in HDL and VO2max and non-significant decrease in some Physiology, Faculty of
body composition indicators and TG, LDL, and TC levels in overweight male smokers. Educational ~ Sciences  and
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The effect of 6 weeks of intense interval training on ... 82

Extended abstract
Background

Based on the studies, it has been observed that the lipid profile of smokers is in an unfavorable condition. The poor condition
of the lipid profile of smokers puts this group of people at a higher risk than others in terms of cardiovascular diseases. Considering
the harmful effects of smoking and overweight, which are important risk factors in the occurrence of diseases and deaths
related to cardiovascular disorders, and the importance of aerobic exercise in improving the health of the cardiovascular
system, as well as the contradictions in various studies and the lack of sufficient studies on the effects of Intermittent
training in smokers, the present study was conducted with the aim of investigating the effect of 6 weeks of intense
intermittent training on lipid profile, anthropometric indices and VO2max of overweight male smokers.

Materials and Methods

This research is a semi-experimental study that was conducted as a pre-test and post-test. The subjects of this study were
20 middle aged sedentary, overweight male smokers with an average age of 46.41 + 4.48 years and BMI (27.41+3.32) who
voluntarily participated in this study. They signed the consent form.

Experimental design

The subjects were randomly divided into two control and experimental groups: the experimental smoking group (10
people) and the control smoking group (10 people). All the subjects were examined by a doctor and after confirming their
health, they entered the test process; blood lipid markers and anthropometric indices were measured before and 6 weeks
after 6 weeks training.

Training protocol

The training period of the experimental group lasted for 6 weeks, where 3 sessions were held every week. The subjects first warmed
up for 10 minutes (walking and running on the treadmill with an intensity of 40% of the maximum heart rate) and stretching, then they
started to exercise. The training protocol included 10 times of activity with an intensity of 85-95% of maximum heart rate (first and
second week with 85%, third and fourth week with 90% and fifth and sixth week with 95% of maximum heart rate) (19). Each training
phase lasted 90 seconds and they recovered with 50% of the maximum heart rate for 60 seconds, which ended with a 5-minute cool-
down with an intensity of 40% of the maximum heart rate on the treadmill.

To measure the subjects' VO2max, Balk's laboratory protocol was used. The subjects first warmed up for 10 minutes and then went on
the treadmill. The speed of the treadmill was set at 5 km/h and remained constant until the end of the test. The incline of the treadmill
started with 2.5% and every 2 minutes, 2.5% was added until the subjects reached the exhaustion stage. Then they performed the
cooling process for 5 minutes. The oxygen consumption of the subjects was measured breath by breath by GANSHORN gas analyzer
made in Germany.

To measure blood markers before and 48 hours after the last training session, the subjects appeared in the morning at 8 o'clock in the
Farabi laboratory in Ardabil, and all processes of blood sampling and marker measurement were done by the experienced technician
of the said laboratory. For this purpose, according to the guidelines of the Farabi laboratory in Ardabil, 5 ml of blood was taken from
the brachial vein of the left hand of each subject in a sitting and resting position and placed in sterile tubes, and immediately the plasma
was separated using a centrifuge at 3000 revolutions per minute and stored in a refrigerator at -20°C. To measure TG, HDL, LDL, and
TC, the diagnostic kits of Pars Azmoun company, made in Iran, were used, which was done by photometric method using
HITACHI/917 device.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro-Wilk
test was used to determine the normal distribution of data. Paired t-test was used for comparison of pre-test and post-test
in each group, and multivariate analysis of covariance was used for comparison of post-tests data between groups.

Results

Multivariate analysis of covariance was used to check the post-test difference between the groups. Since one of the
presuppositions of using this test is the homogeneity of the covariance matrix, Box's test was used for this homogeneity.
The obtained results showed that the variance-covariance matrix is equal in two groups (F=1.39, P=0.144). A significant
difference was observed between the post-test values of the training and control groups for VO2max (p=0.001) and HDL
(p=0.016), but the post-test difference was not significant for TG, LDL, TC and anthropometric indices (p>0.05). The
results of the paired t-test in the training group showed that HDL and VO2max levels increased significantly compared
to the pre-test (P < 0.05), but the changes in other lipoproteins, body fat percentage, abdominal circumference, and waist-
to-hip ratio in the training group were not significant (p>0.05).
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Discussion

In the present study, the subjects' weight loss was not significant and the exercise protocol used was HIIT type, which is
considered a high intensity exercise, which can justify the significant increase in HDL and the lack of significant decrease
in other serum lipids and anthropometric variables. The increase in HDL due to aerobic exercise is due to the increase in
its liver production and changes in various enzymes such as the increase in the activity of the enzyme lipoprotein lipase,
lecithin-cholesterol-acyl-transferase (LCAT) and the decrease in the activity of liver lipase following physical activity.
Hepatic lipase plays an important role in converting HDL to HDL, converting VLDL to IDL, and also converting large
LDL to small LDL. The amount of this enzyme is lower in people who are physically active, and it decreases with more
exercise, which leads to an increase in HDL concentration and an improvement in lipid profile.

Article message

The result of the present study showed that six weeks of intense interval training significantly increases HDL and VO2max
in overweight smoking men. Given that most people consider the lack of time as the reason for not exercising, and HIT
exercises compensate for the lack of time and according to the results of the present study, HIIT causes a significant
increase in HDL blood levels, which is an important predictor of cardiovascular events, it seems that this type of exercise
can be proposed to smokers.
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1- Total Cholesterol

2- Triglyceride

3- Low Density Lipoprotein
4- High Density Lipoprotein
5- Lipoprotein Lipase
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