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ABSTRACT

The aim of this study was to investigate the Effect of eight
weeks of selected Pilates training on lipid profile, fasting blood sugar, blood pressure and
fat percentage of women with non-alcoholic fatty liver disease in Ahvaz city.

In this semi-experimental study, 20 women with non-alcoholic fatty
liver were randomly simple divided into two groups: Pilates training (N=10) with an average
age of 42.2+8.68 years and an average weight of 79.8+4.7 kg, and control group (N=10) with
an average age of 40.1+8.97 years and an average weight of 80.415.10 kg. The training
group did Pilates training for 60 minutes three days a week for eight weeks. The control
group did not participate in any sports activities. Following data collection, independent
samples t-test and analysis of covariance were run and the data were analyzed using SPSSz¢
software at a significance level of P<0.05.

The results of this study showed that eight weeks of selected Pilates training
increased HDL levels and as well as significantly decreased the levels of TC, TG, LDL, VLDL,
FBS and indicators blood pressure (systolic and diastolic) and body fat percentage in the
Pilates training group compared to the control group (P<0.05).

According to the results of this research Pilates training can be used to reduce
Received: 10 June 2024 the levels of TC, TG, LDL,VLDL, FBS, blood pressure (systolic and diastolic) and fat
Accepted: 22 July 2024 percentage and increase HDL levels.
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Introduction

on-Alcoholic Fatty Liver Disease (NAFLD) is
the leading liver disease worldwide, with a 20-
30% prevalence in the general population. The
main mechanism that leads to non-alcoholic
fatty liver is still not fully understood, but factors such as
obesity, metabolic syndrome, lack of antioxidants in the
body, genetics, unhealthy and sedentary lifestyle, and
improper nutrition can be effective in the occurrence of this
disease. Lifestyle modification has been the cornerstone of
NAFLD management, and exercise has been shown to be
effective in its prevention. Pilates exercises, which have
been the center of attention in recent years, are a
comprehensive method of stretching and strengthening
muscles, which are performed with the least possible
damage, and by mental focus and emphasis on breathing
rhythm, lead to the strengthening of deep muscles.

Pilates exercises reduce visceral fat, oxidative stress, blood
pressure and subsequently inflammatory cytokines through
greater stimulation of the vagus nerve, and also increase
insulin sensitivity and improve metabolic processes. In
addition, Pilates exercises cause deep and diaphragmatic
inhalation and exhalation during exercises and increase the
energy level, so that in addition to active muscles,
respiratory muscles also consume energy. Deep and
diaphragmatic breathing allows more oxygen delivery to
the active muscles, which leads to increased insulin
sensitivity as well as less insulin secretion demand. Pilates
exercises can also cause further fat oxidation.

Methods

The present study was semi-experimental and applied.
The statistical population of this research consisted of
female patients suffering from non-alcoholic fatty liver
disease with an age range of 30-55 years in Ahvaz, Iran.
For this purpose, 20 voluntary women with non-alcoholic
fatty liver disease grade 2 at Fibroscan Department of Aria
Hospital were selected to participate in the study. First, the
patients were briefed on the procedure of conducting the
research. The personal information and health
questionnaire were distributed among the volunteers. The
participants were then randomly divided into Pilates
training (n=10) and control (n=10) groups and after the
implementation of the protocol, the results of the pre-test
and post-test were examined and compared in the two
groups.

The inclusion criteria covered patients with non-alcoholic
fatty liver disease at an age range of 30-55 years with no
cardiovascular, joint and skeletal diseases as well as no
regular exercise in the last 6 months. The exclusion criteria

included absence from more than two sessions and use of
fat-lowering medication. According to the ethical
principles of working with human samples, the subjects
were told that they have the right to withdraw from the
research  whenever they wanted. Anthropometric
measurements were taken before and after the end of eight
weeks of intervention.

To measure the height and weight, a seca scale and
stadiometer, made in Germany, were used. Automatic
blood pressure Omron made in Vietnam, was also used to
measure the blood pressure (systolic and diastolic).
Harpenden caliper with 0.2 mm precision, made in
England, was also used to measure the subcutaneous body
fat. To measure the subcutaneous fat, Jackson et al.’s
(1980) seven-point scale (including: breast, abdomen,
triceps, supraclavicular, thigh, subscapular, armpit) and to
calculate the fat percentage the Siri equation (1950) were
used.

24 hours before the start of the protocol, the subjects
attended the laboratory at 9:00 a.m. fasting for 12 hours,
and 5 cc of blood was taken from the brachial vein with a
syringe by the laboratory technician to measure TC, TG,
HDL, VLDL, LDL and FBS. At the end of eight weeks and
48 hours after the end of the protocol, a blood test (like the
pre-test) was taken from the subjects to determine the
status again. Blood samples were separated by a centrifugal
device. To this end, Pars Azmoun kits, made in Iran for
measure variables TC, TG, HDL, VLDL, LDL and FBS
and fully automatic machines (Cobas-MiRA-S) and
(HITACHI 912) were used.

The training protocol comprised 60 minutes of Pilates
training, including 10 minutes of warm-up, 40 minutes of
basic movements, and 10 minutes of cooling down. Pilates
training started with 8 repetitions in the first week and
reached 12 repetitions following the overload principle.
The intensity of training was based on 55-80% of the
maximum heart rate, so that it reached 55% of the
maximum heart rate in the first four weeks and 80% of the
maximum heart rate in the last four weeks. The training
intensity was controlled with a heart rate monitor. It should
be noted that the control group did not participate in the
training activities

Results

The results of ANCOVA showed that Pilates
training reduced TC, TG, LDL, VLDL,FBS, blood
pressure and fat percentage and increased HDL
compared to the control group (Table 3).
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Conclusion

Clinically and scientifically, studies show that exercise
affects fatty liver disease through different pathways.
Improving insulin resistance reduces the excess delivery of
free fatty acids and glucose to the liver for free fatty acid
synthesis. In the liver, exercise reduces fatty acid oxidations
and prevents damage to mitochondria and liver by reducing
the release of damage-related molecular patterns. As a result,
physical exercise is a proven therapeutic strategy to improve
fatty liver disease. According to the results of this research
Pilates training can be used to reduce the levels of TC, TG,
LDL,VLDL, FBS, blood pressure (systolic and diastolic)
and fat percentage and increase HDL levels..
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