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: Abstract

Introduction: Metabolic syndrome is a pro-inflammatory condition that is
increasingly prevalent worldwide and is a major risk factor for type 2 diabetes and
cardiovascular disease. Recently, studies have been conducted on the relationships
between inflammation, mental health, quality of life, and other diseases.

Methodology: The present study was an applied and quasi-experimental study that
included pre-test and post-test with a control group and two experimental groups.
The subjects of the present study were 36 men with metabolic syndrome who were
randomly divided into three groups: high-intensity interval training, continuous

training, and control (n=12). The Oxford Happiness Questionnaire (OHQ) was

used to measure mental health. Blood sampling was performed from all subjects in

two stages, one 24 hours before the start of the training and the other 48 hours after
¢ the last training session.

Results: Changes in TNF-a and happiness were significant when compared within

the groups of high-intensity interval training (P=0.001 and p=0.001, respectively)

and continuous training (P=0.024 and p=0.001, respectively). Also, in the high-
intensity interval training group, the decrease in blood triglycerides (P=0.023) and

tumor necrosis factor alpha levels (P=0.001) and the increase in happiness

(P=0.001) were significant compared to the continuous training group. However,
no significant difference was observed in other variables evaluated in the study
between the high-intensity interval training and continuous training groups.
Conclusion: High-intensity interval training improved happiness in people with
metabolic syndrome by further reducing TNF-a levels.
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Extended Abstract

Introduction:

Metabolic syndrome (MetS), a major health problem
worldwide, is a multiple risk factor for
atherosclerotic cardiovascular disease and type 2
diabetes. The association between MetS and
systemic inflammation is increasingly recognized.
Excessive energy intake and obesity are associated
with low-grade systemic inflammation. Excess
adipocytes release a variety of inflammatory
cytokines, such as tumor necrosis factor alpha
(TNF-a), which recruit macrophages to adipose
tissue and further stimulate cytokine secretion. This
inflammatory condition may induce insulin
resistance in skeletal muscle and lead to blood
glucose abnormalities. Inflammation is known to be
a factor associated with mental health and quality of
life. Many studies have been conducted on the
relationship between depression and inflammation.
Therefore, managing inflammation is crucial for
maintaining mental health and quality of life.
Physical activity and exercise play a very important
role in reducing inflammation and oxidation in the
body and increasing the level of happiness in people.

Methods:

The present study was an applied and quasi-
experimental study that included a pre-test and post-
test with a control group and two experimental
groups. The subjects of the present study included
36 men with metabolic syndrome. None of the
subjects had a history of participating in regular
physical activity during the past year and
participated in the present study as subjects after
being fully informed about the research method and
filling out the relevant consent form. The ATPIII
criteria were used to screen and identify metabolic
risk indicators. The study subjects were randomly
divided into three groups: high-intensity interval
training, continuous training, and control (n=12).
The high-intensity interval training group training
program included 3 sessions of 25-minute HIIT
activity during the week and continued for 8 weeks.
The continuous training (endurance) program
included 3 sessions of 40-minute running activity
during the week and continued for 8 weeks. To
assess the mental health of the subjects in the three
groups of the present study, they filled out the
Oxford Happiness Questionnaire (OHQ) at the
beginning of the study and after 8 weeks of exercise
training. Blood sampling was performed from all
subjects in two stages, one 24 hours before the start
of the training and the other 48 hours after the last
training session. Plasma blood glucose levels were
measured by the glucose oxidase method and lipid
profile by the standard enzymatic method using an
autoanalyzer. Plasma TNF-a levels were measured
by the ELISA method using a special human kit for
measuring TNF-a levels and using an ELISA reader.
To examine the changes between groups, one-way

analysis of variance was used, and for comparison
within groups, paired t-test was used. The
significance level was considered to be p>0.05.

Results:

The Kolmogorov-Smirnov test was used to
determine the normality of the data. The results of
this test showed that the distribution of all data was
normal. The Levene test was used to determine the
equality of variances of the data. The results of this
test showed that the variances of the distribution of
all variables were homogeneous. The results of the
paired t-test showed that the intervention in both the
high-intensity interval training and continuous
training groups caused a significant decrease in
blood pressure, triglycerides, body mass index,
weight, waist circumference, and body fat
percentage and a significant increase in HDL levels
(p>0.05). The changes in TNF-a were significant
when compared within the high-intensity interval
training (p=0.001) and continuous training
(p=0.024) groups. In addition, the changes in
happiness were also significant when compared
within the high-intensity interval training (p=0.001)
and continuous training (p=0.001) groups. The
results of the one-way analysis of variance statistical
test when examining the changes between groups
show that in the high-intensity interval training
group, the reduction in blood triglycerides (p=0.023)
and tumor necrosis factor alpha levels (p=0.001) and
the increase in happiness (p=0.001) were significant
compared to the continuous training group.
However, in other variables evaluated in the study,
no significant difference was observed between the
two high-intensity interval training and continuous
training groups.

Conclusion:

The results of this study showed that both high-
intensity interval training (HIIT) and continuous
training (MICT) reduced tumor necrosis factor alpha
(TNF-a) levels and increased happiness in men with
metabolic syndrome (MetS). These findings suggest
that physical activity can be used as an effective tool
to improve the inflammatory status and mental
health in these individuals. In addition, the results of
this study showed that there was a significant
difference between the levels of tumor necrosis
factor alpha (TNF-0) and happiness between the
high-intensity interval training (HIIT) group and the
continuous training (MICT) group. In fact, the effect
of HIIT was greater and better. High levels of TNF-
a can increase stress and depression. These effects
may be due to stimulation of the central nervous
system (CNS) and increased secretion of stress
hormones such as cortisol. Chronic inflammation
can increase TNF-a levels, which in turn can have
negative effects on happiness. Therefore, controlling
and reducing chronic inflammation can help
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improve happiness. Therefore, in the present study, has led to an increase and better improvement in
high-intensity interval training, by further reducing their happiness.
TNF-a levels in people with metabolic syndrome,
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