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Introduction: Metabolic dyslipidemia could lead to non-alcoholic fatty liver disease, and its 
secondary consequence is the development of metabolic syndrome and diabetes. The present study 
aimed to investigate the effects of eight weeks of aerobic interval exercise with variable volumes on 
the cardiovascular risk factors and liver enzymes of the women with dyslipidemia. 

Methods: This quasi-experimental study was conducted on 30 middle-aged women with high blood 
lipids. The patients were selected and divided into three groups of low-volume training (three 
sessions per week; n=10; LVT), high-volume training (four sessions per week; n=10; HVT), and 
control (n=10; C).The exercise program was implemented in eight weeks 3-4 sessions per week for 
45-60 minutes with the intensity of 65-75% of the maximal heart rate. The inter-group and intra-
group comparison were performed using student's t-test, and one-way analysis of variance 
(ANOVA) was used to assess the differences between the groups.  

Results: In the training groups, a significant reduction was observed in weight (LVT: 72.01 vs. 67.26, 
HVT: 72.80 vs. 68.06), body mass index (LVT: 28.19 vs. 26.31, HVT:27.85 vs. 26.04), body fat (LVT: 
26.86 vs. 25.69, HVT:27.21 vs. 25.91), waist-to-hip ratio (LVT: 1.05 vs. 1.03, HVT:1.07 vs. 1.05), 
alanine transaminase(LVT: 46.60 vs. 39.60, HVT: 43.80 vs. 38.50), aspartate transaminase(LVT: 
36.50 vs. 31.00, HVT: 33.50 vs. 29.40), and triglyceride (LVT: 171.80 vs. 163.60, HVT:176.90 vs. 
161.40). However, the maximum oxygen uptake increased significantly after the intervention in 
both the training groups (LVT: 32.17 vs. 35.93, HVT:30.93 vs. 35.98). The levels of total cholesterol 
(211.20 vs. 204.90) and low-density lipoprotein cholesterol (134.13 vs. 126.68) significantly 
decreased only in the LVT group, while no such changes were observed in the HVT group. In 
addition, the systolic blood pressure (LVT: 135.40 vs. 128.60, HVT: 137.00 vs. 129.60) decreased 
significantly in both groups, while no significant change was observed in the diastolic blood 
pressure.  

Conclusion: According to the results, eight weeks of aerobic interval exercise could improve the 
cardiovascular risk factors, liver enzymes, and body composition of the women with dyslipidemia. 
Therefore, it is recommended that some cardiovascular risk factors and liver enzymes of women 
with dyslipidemia be used for the improvement of these patients. 
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Introduction 
Dyslipidemia is a disorder associated with 
metabolic syndrome, which is characterized by 
disorders at the levels of three lipids, including 
the increased levels of very-low-density 
lipoprotein (VLDL) and low-density lipoprotein 
and decreased high-density lipoprotein [1]. High 
blood lipids are considered to be the atherogenic 
factors associated with metabolic syndrome, 
such as obesity, diabetes [2], and cardiovascular 
diseases[3]. Most of the studies in this regard 

have indicated that dyslipidemia is more 
prevalent in women compared to men[4, 5].  
Blood lipids are an important risk factor 
associated with significant complications, such as 
coronary artery disease and fatty liver disease 
[6]. Cardiovascular diseases are known as the 
leading cause of mortality in most countries 
(especially the United States), and more than half 
of the patients with cardiovascular diseases are 
diagnosed with blood lipid disorders [2, 7], 
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obesity [8], and dyslipidemia [9], which in turn 
contribute to fatty liver diseases.  
According to the literature, 35% of the 
individuals with morbid obesity progress toward 
non-alcoholic fatty liver disease (NAFLD) [10]. 
NAFLD is the liver inflammation caused by the 
excessive accumulation of fats in the liver tissues, 
which occasionally interferes with the normal 
function of the liver tissues and maybe 
progressive, causing liver damage or cirrhosis 
[11]. Furthermore, the disease has been reported 
to alter liver enzyme levels, such as 
aminotransferases, which are among the most 
sensitive diagnostic liver enzymes (e.g., aspartate 
aminotransferase and alanine transferase)[12].  
On the other hand, previous findings have 
indicated that hyperlipidemia control is essential 
to the prevention of cardiovascular events [7], 
which highlights the utmost importance of 
preventive and therapeutic strategies for this 
disease, especially in the female population. 
Energy consumption, exercise, and physical 
activity have been reported to be correlated. 
Exercise is a beneficial and cost-efficient 
approach to the prevention and treatment of 
hepatic issues. Moreover, previous studies have 
indicated that lifestyle changes, physical activity, 
and exercise could reduce weight and improve 
liver enzymes [13, 14].  
According to the literature, acute exercise 
activity leads to elevated alanine 
aminotransferase (ALT) and aspartate 
aminotransferase (AST) [15]. On the other hand, 
participation in long-term aerobic activities 
decreases these enzymes [16-18]. In a study in 
this regard, Zeinvand et al. (2018)investigated 
the impact of eight weeks of aerobic and 
resistance training on the blood lipid profile of 
elderly women, claiming that aerobic training 
was more effective than resistance training in 
improving the blood lipid profile in the elderly 
with NAFLD [19]. In contrast, Park et al. (2019) 
reported that eight weeks of training (five times 
per week) with 50-60% of the heart rate 
reserved for 1-2 weeks and at 60-80% of the 
heart rate reserved for 3-8 weeks in eight women 
caused no significant changes, and only alkaline 
phosphatase increased significantly [20].  
The number of the training sessions per week is 
an exercise variable that could affect metabolic 
changes[21, 22]. However, limited and 
contradictory findings have been reported 
regarding the effects of exercise training on 
cardiovascular risk factors and liver enzymes 

[22, 23]. The sample populations of these studies 
have mainly been diabetic patients and children 
with intellectual disability, and the exercise 
protocols have encompassed aerobic exercises. 
Nevertheless, evidence is scarce regarding the 
effects of the weekly volume of aerobic interval 
exercises on cardiovascular risk factors and liver 
enzymes in women with hyperlipidemia.  
The present study aimed to investigate the 
effects of eight weeks of aerobic interval exercise 
with variable volumes on the cardiovascular risk 
factors and liver enzymes of women with 
dyslipidemia.  

Materials and Methods  

Subjects 
This quasi-experimental study was conducted 
with three experimental groups, which were 
compared with each other. In total, 30 middle-
aged women with high blood lipids (age: 35-50 
years) were enrolled in the study. The patients 
had the total cholesterol level of 200-240 mg/dl 
and body mass index (BMI) of 25-30 kg/m2and 
were selected voluntarily and objectively. At the 
first stage of the research, the patients were 
introduced to the concept and approaches of 
cooperation. Important notes were also provided 
to the subjects regarding nutrition, diseases, 
drug consumption, supplements, drug abuse, no 
smoking habits, and lack of participation in other 
studies for a minimum of six months prior to the 
research schedule.  
Participation in the study was voluntary, and 
written informed consent was obtained from the 
patients. Afterwards, the subjects were randomly 
divided into three groups of low-volume training 
(LVT; three sessions per week; n=10), high-
volume training (HVT; four sessions per week; 
n=10), and control (n=10).  
The study protocol was approved by the Ethics 
Committee of Hakim Sabzevari University, Iran 
(code: IR-MEDSAB.REC.1396.941). The following 
equation was used to determine the sample size: 
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Body Composition  
At the second stage of the research, the height of 
the patients was measured in centimeters using 
stadiometer (Seca, Germany) with the sensitivity 
of five millimeters, and their weight was 
calculated using a digital scale (model: PS07-
PS06, Beurer, Germany). Following that, the 
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waist-to-hip ratio (WHR) was determined, and 
BMI was calculated by dividing the body weight 
by the squared height in meters (kg/m2). In order 
to measure the waist of the participants, a tape 
measure was used (MABIS, Japan) at the midway 
between the lowest rib and top of hips (above the 
navel). The hips were measured at the widest 
point around the buttocks; to do so, the tape was 
held snugly without pulling and leveled around, 
and the value was divided for the WHR. 
At the next step, the body fat percentage was 
measured based on two points (triceps, 
superficial and abdominal sections) using Lafite 
type calipers. These measurements were 
obtained from the right side of the patients, so 
that the thickness of the subcutaneous fat would 
be recorded in the three arms of the middle 
skinfold in the posterior section in the thigh, as 
well as the thickest section of the tibia. The 
measured values were applied to the Luhmann-
Slater formula, and the body fat percentage was 
obtained using Equation 1. In this equation, the 
body density of the subjects is represented by 
BdF, the sum of the three points of the skinfold is 
shown by Σ3, and the age of the patients is 
indicated by age. Based on the satiation equation, 
the body fat percentage was obtained (Equation 
2).  

Equation 1: BdF = 1.099421- (0.0009929 × Σ3sits) 
+ (0.0000023 × (Σ3sits)2) - (0.0001392× age) 

Equation 2: % F (siri, 1956) = [(4.95÷ BdF) – 4.5] × 
100 
 
The blood pressure of each patient was 
measured before physical activity using the 
Maximed Exipres TD-3018 machine and 
converted into the mean blood pressure using 
the formula of the mean arterial blood pressure, 
as shown in Equation 3. 

Equation3: Mean Blood Pressure – (2× Diastolic 
Blood Pressure + Systolic Blood Pressure) /3 
In order to homogenize the nutritional status of 
the patients due to its impact on the study 
parameters, the patients were required to write 
down a checklist report on a three-day diet. After 
collecting all the nutrition information, the 
amount of the received calorie and supplements 
was determined. In addition, the patients were 
asked to consume common foods with the same 
calorie content prior to the two periods of blood 
testing.  

Blood Sample Collection  
Blood samples were collected 48 hours before 
the training and 48 hours after the training 
sessions. Sampling was performed between 8:0-
10:00 AM. After 10-12 hours of fasting in the 
laboratory, blood sample were collected from the 
left vein of each subject in the sitting position and 
at rest. Serum liver enzymes were also 
determined using the photometric method and a 
bionic acid kit with the sensitivity of 1 unit per 
liter. Serum biochemical concentrations were 
determined using an autoanalyzer 
spectrophotometer and various kits at different 
wavelengths. Moreover, serum triglyceride 
concentration was determined (mg/dl) using the 
Man kits and GPO-PAP enzymatic method at the 
wavelength of 546 nanometers. High-density 
lipoprotein (HDL) and low-density lipoprotein 
(LDL) were also measured using the enzymatic 
method (PishtazTeb kit, Tehran, Iran). 

Maximum Oxygen Uptake (VO2MAX) 
The maximum oxygen uptake was estimated 
based on the Rockport walking protocol, which 
functions when walking at the maximum speed 
of one mile (1609 m), recording the heart rate 
immediately for 15 seconds, and multiplying the 
obtained number by four. The maximum oxygen 
consumption in the Rockport walking protocol 
was calculated using Equation 4, in which the 
body weight is measured in pounds, and age is 
determined in years, and other parameters such 
as the sex factor (men=1, women=0), time to 
complete one mile per minute, and heart rate 
after performing the test (beats per minute) are 
estimated [24].  

Equation 4: VO2MAX=132.853-(Weight×0.0769)-
(0.3877×age)+(6.315×sex)-(3.2649×time)-
0.1565×Heart Rate 

Exercise Protocol 
The training protocol consisted of eight weeks of 
aerobic interval training with two different 
volumes (3 and 4 days per week), and the 
duration of each session was 45-60 minutes with 
the intensity of 65-75% of the maximal heart rate 
reserve. The training duration progressively 
increased from 40 minutes at baseline to 45 
minutes at the end of the study period. The 
training protocol encompassed a general warm-
up for 10 minutes (walking, moderate running, 
stretching, and mobility), and the training 
intensity was controlled using a pulse meter 
(model: POLAR, Finland).At the end of each 
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session, the exercise protocol was performed for 
10 minutes to return to baseline and cool down 
(slow running, walking, and stretching). After the 
implementation of the protocol (6 weeks), all the 
measurements were repeated in order to obtain 
the posttest data. In addition, the control group 
had no activity during the study period, and the 
patients inactive similar to their lifestyle before 
the study. 

Statistical Analysis 
Data analysis was performed in SPSS version 16. 
The normality of the theoretical distribution of 
the data was confirmed using the Shapiro-Wilk 
test, and variance homogeneity was confirmed 
using the Levene’s test. Moreover, paired sample 
t-test and repeated measures ANOVA were 
applied for the inter-group and intra-group 
comparison of the variance changes. In all the 
statistical analyses, the significance level was 
considered to be less than 0.05. 

Results 
Table 1 shows the characteristics of the patients. 
According to the information in Table 2, a 
significant reduction was observed in the body 
weight (LVT: 72.01 vs. 67.26; HVT: 72.80 vs. 
68.06; P=0.001), BMI (LVT: 28.19 vs. 26.31; 
HVT:27.85 vs. 26.04; P=0.001), body fat(LVT: 
26.86 vs. 25.69; HVT:27.21 vs. 25.91; P=0.001), 
and WHR (LVT: 1.05 vs. 1.03; HVT:1.07 vs. 1.05; 
P=0.001), in the training groups. On the other 
hand, a significant increase was denoted in the 
maximal oxygen consumption after the 
intervention in both the training groups(LVT: 
32.17 vs. 35.93; HVT:30.93 vs. 35.98; P=0.001).In 
addition, significant differences were observed 
in intergroup mean changes between the training 
groups in terms of the body weight, BMI, and 
maximal oxygen consumption (P<0.05). 

Table 1. Characteristic of Patients 

Variations 
(Mean±SD) 

Groups 

BMI (kg/m2) Weight 
(kg) 

Height 
(cm) 

Age 
(year) 

28.19±1.76 72.01±6.14 159.85±7.48 40.30±3.74 Low-volume Training (LVT) 

27.85±2.80 72.80±4.72 162.04±6.66 41.20±3.88 High-volume Training (HVT) 

28.36±0.93 73.28±5.13 160.70±6.11 42.90±4.20 Control 
P=0.25 P=0.41 P=0.84 P=0.65  

 
Table 2. Changes in Body Composition in Study Groups 

Variables Groups 

Stages                             Variations 
Posttest 
Mean±SD* 

Pretest 
Mean±SD* 

P-value** P-value*** 

P-value F P-value 
Weight 
(kg) 

LVT 72.01±6.14 67.26±5.72 0.001† 5.50 0.001† 

HVT 72.80±4.72 68.06±4.29 0.001† 
Control 73.28±5.13 74.30±5.46 0.206 

BMI 
(kg/m2) 

LVT 28.19±1.76 26.31±0.92 0.001† 6.56 0.005† 
HVT 27.85±2.80 26.04±2.72 0.001† 
Control 28.36±0.93 28.77±1.46 0.231 

Body Fat 
Percentage 
(%) 

LVT 26.86±1.28 25.69±1.40 0.002† 1.46 0.25 
HVT 27.21±1.26 25.91±1.06 0.001† 
Control 26.45±1.17 26.57±1.11 0.633 

WHR 
(cm) 

LVT 1.05±0.07 1.03±0.07 0.009† 1.58 0.224 
HVT 1.07±0.06 1.05±0.05 0.003† 
Control 1.08±0.07 1.08±0.07 0.558 

VO2max 
(ml/kg/min) 

LVT 32.17±5.48 35.93±5.13 0.001† 9.35 0.001† 
HVT 30.93±3.30 35.98±2.57 0.001† 
Control 29.76±2.92 29.75±2.87 0.633 

†Significance level P<0.05                        **P-value within groups 
*Data presented as mean±standard deviation          ***P-value between groups 

According to the information in Table 3, the 
levels of ALT (LVT: 46.60 vs. 39.60; HVT: 43.80 
vs. 38.50; P=0.001) and serum AST decreased in 

both the training groups (LVT: 36.50 vs. 31.00; 
HVT: 33.50 vs. 29.40; P=0.001).Moreover, serum 
triglyceride levels decreased significantly in both 
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groups (LVT: 171.80 vs. 163.60; HVT:176.90 vs. 
161.40; P=0.001), while the total cholesterol 
levels decreased only in the LVT group(211.20 
vs. 204.90), and no significant change was 
observed in the HVT group in this regard. On the 
other hand, HDL significantly increased in both 
the training groups (LVT: 42.70 vs. 45.50; HVT: 
42.80 vs. 46.10; P=0.001), while a significant 
reduction was observed in the control group. 
According to the findings, LDL significantly 
reduced only in the LVT group (134.13 vs. 

126.68; P=0.002), while no significant changes 
were observed in the HVT and control groups in 
this regard. Moreover, the systolic blood 
pressure decreased significantly in both groups 
after the intervention (LVT: 135.40 vs. 128.60; 
HVT: 137.00 vs. 129.60; P=0.001), while no 
significant changes were observed in the 
diastolic blood pressure. A significant difference 
was denoted in the intergroup mean changes in 
both the training groups in terms of LDL and the 
systolic blood pressure. 

 

Table 3. Changes in Cardiovascular Risk Factors and Liver Enzymes in Study Groups 

Variables Groups 

Stages                             Variations 
Posttest 
Mean±SD* 

Pretest 
Mean±SD* 

P-value** P-value*** 

P-value F P-value 
ALT 
(IU/I) 

LVT 46.60±4.95 39.60±5.13 0.001† 2.06 0.146 

HVT 43.80±5.87 38.50±3.92 0.004† 
Control 43.60±4.88 42.80±5.55 0.619 

AST 
(IU/I) 

LVT 36.50±4.60 31.00±4.85 0.001† 0.67 0.520 
HVT 33.50±6.65 29.40±9.06 0.037† 
Control 32.80±4.66 33.00±6.33 0.897 

TG 
(mg/dl) 

LVT 171.80±12.81 163.60±8.78 0.029† 0.492 0.057 
HVT 176.90±9.72 161.40±9.88 0.001† 
Control 168.80±7.45 170.80±7.24 0.427 

TC 
(mg/dl) 

LVT 211.20±7.22 204.90±8.89 0.004† 0.483 0.622 
HVT 206.10±12.28 201.90±11.17 0.166 
Control 204.50±11.02 200.90±8.08 0.229 

HDL-C 
(mg/dl) 

LVT 42.70±3.19 45.50±2.63 0.004† 17.79 0.001† 
HVT 42.80±3.39 46.10±2.84 0.006† 
Control 42.40±3.40 39.60±2.59 0.016† 

LDL-C 
(mg/dl) 

LVT 134.14±8.36 126.68±9.11 0.002† 0.386 0.684 
HVT 127.92±13.24 123.52±12.60 0.116 
Control 128.34±9.34 127.14±7.75 0.635 

Systolic Blood 
Pressure  
(mm/mg) 

LVT 135.40±5.25 128.60±3.95 0.004† 6.30 0.006† 
HVT 137.00±2.75 129.60±2.72 0.001† 
Control 132.50±8.36 136.00±7.33 0.265 

Diastolic Blood 
Pressure  
(mm/mg) 

LVT 85.50±4.74 83.60±4.24 0.25 0.559 0.578 
HVT 85.10±3.14 84.50±3.70 0.61 

Control 86.60±3.13 85.80±3.36 0.49 
†Significance level P<0.05                        **P-value within groups 
*Data presented as mean±standard deviation          ***P-value between groups 

Discussion 
According to the results of the present study, 
body weight, BMI, body fat, and WHR 
significantly decreased in the LVT and HVT 
groups. Furthermore, the exercise protocol 
increased the energy consumption, and if energy 
intake was low, it could lead to weight loss in the 
exercise groups. Hormonal changes such as 
decreased insulin and increased catecholamines 
have been reported to stimulate beta-adrenergic 
receptors and activate hormone-sensitive lipase, 
which activate adipocyte lipolysis [25]. Through 
lipolysis, the fatty acids in the body 
(triglycerides) are broken down and released 
into the bloodstream as free fatty acids and a 

substrate for energy metabolism[26]. In the 
current research, the body composition of the 
patients improved, which was represented by 
the decreased weight, fat percentage, and WHR. 
On the other hand, decreased body fat 
percentage and increased lean body mass cause 
the basal metabolism to increase[27], which in 
turn could increase insulin sensitivity and reduce 
inflammation [28, 29]. This is considered to be a 
major clinical goal in the treatment of high blood 
lipids. 
According to the results of the present study, the 
maximal oxygen consumption increased 
significantly in both the training groups. The 
increased VO2max compared to the pre-exercise 
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activity could be attributed to cardiovascular and 
metabolic adaptation to the exercises, such as the 
increased muscle oxidative capacity, total 
hemoglobin, and fat, decreased glycolysis, 
increased end-diastolic volume (cardiac load), 
decreased end-systolic volume, and increased 
volume impact, arterial-venous blood oxygen 
difference, activity of Krebs cycle enzymes, 
number and size of mitochondria, and muscle 
tissues and their efficiency [30].Therefore, great 
emphasis has been placed on physical activity 
and cardiorespiratory fitness in order to prevent 
cardiovascular diseases[30, 31]. 
According to the findings of the current research, 
the ALT and AST levels decreased in both the 
training groups, which might be due to the 
improved body composition or positive changes 
in the lipid profile following aerobic interval 
exercise. In the present study, a significant 
decrease was observed in anthropometric 
indices such as weight, body fat percentage, and 
lipid profile improvement after the exercise 
protocol with two volumes of three and four 
training sessions per week. Considering the 
associations between these variables (lipid 
profile and body composition) with the changes 
in the liver enzyme, better weight control is 
required, which could be attained through 
proper diets and exercise periods. 
Insulin resistance is another cause of fatty liver 
[32, 33].Exercise increases insulin sensitivity by 
increasing the glucose carriers in the muscle cell 
membrane and improving insulin messaging [32, 
33]. A significant association has also been 
reported between insulin resistance and fatty 
liver [34].Therefore, it could be stated that 
aerobic interval exercise could reduce insulin 
sensitivity and insulin resistance, which in turn 
reduced the transfer of free fatty acids to the liver 
and fat accumulation in the liver [35].It is also 
expected that the increased lipid metabolism in 
the cells involved in the activity (muscle cells) 
may contribute to the decreased liver fat content. 
Considering the association between obesity and 
inflammation [36, 37] and role of inflammation 
in the incidence of fatty liver[38], it is possible 
that aerobic interval exercise decrease the levels 
of inflammatory cytokines by improving the 
body composition and reducing plasma lipid 
oxidation, thereby decreasing ALT and AST in the 
exercise groups after aerobic training for three 
and four sessions per week. However, these 
changes made no significant difference between 
the training groups and the control group. 

In the current research, triglyceride decreased 
significantly in both the training groups, while 
the total cholesterol levels decreased only in the 
LVT group, and no significant changes were 
observed in the HVT group in this regard. HDL 
significantly increased in both the training 
groups, while it significantly decreased in the 
control group. On the other hand, LDL 
significantly reduced only in the LVT group, 
while no significant changes were observed in 
this variable in the HVT and control groups.  
One of the most effective adaptations following 
aerobic activities is the increased mitochondrial 
volume and the subsequent activity of lipolysis 
enzymes, which increase the catabolic ability of 
fats during exercise [39].Exercise may also exert 
beneficial effects on plasma HDL levels through 
affecting the muscle and liver lipoprotein lipase 
(LPL) activity[40].Changes in the LPL activity are 
associated with increased VLDL entry from the 
liver to the bloodstream and its clearance from 
the bloodstream [41].On the other hand, lecithin 
cholesterol acyltransferase (LCAT) converts 
cholesterol into HDL particles, as well as LDL. 
The increment of this enzyme may be 
responsible for the increased HDL induced by 
physical exercise. Furthermore, previous 
findings have demonstrated that LCAT increases 
significantly in some sports activities. In this 
context, the other mechanisms (e.g., decreased 
insulin sensitivity) that may alter the levels of 
lipids and blood lipoproteins may be effective as 
well [42].Other possible mechanisms (e.g., 
increased cholesterol transmission) may also be 
important in this regard. 
Some of the effects of exercise on fats may be 
indirect and associated with abdominal fat 
reduction. The movement of free fatty acids from 
the abdominal fat to the liver also decreases, and 
VLDL production decreases as well 
[43].Continuous and prolonged physical activity 
leads to a decrease in liver lipase[44].Overall, 
these changes could improve metabolic 
adaptation and lipid metabolism (e.g., lipid 
profile).In the present study, no significant 
difference was observed in this regard between 
the exercise groups with different volumes, 
which could be due to the lack of a significant 
difference between three and four sessions of 
calorie intake or other confounding factors, such 
as nutritional quality, excess calories, and level of 
daily activity. Increasing the number of the 
training sessions or length of the intervention 
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period may cause a significant difference in this 
regard. 

Conclusion  
According to the results, exercise training in with 
the two volumes of three and four sessions per 
week could reduce cardiovascular risk factors, 
liver enzymes, and body composition, while 
increasing the maximal oxygen consumption. 
However, no significant difference was observed 
between these two weekly training volumes in 
these measured variables. There seems to be no 
significant difference between three and four 
training sessions regarding cardiovascular 
variables and the measured liver enzymes. For 
further changes, coaches are advised to modify 
other exercise variables, such as increasing the 
number of the training sessions per week, 
adjusting other variables (e.g., exercise intensity, 
training time per training session) or other 
interventions (e.g., calorie restriction). The main 
limitation of the present study was the lack of 
diet control in the women with dyslipidemia. It is 
hoped that the research scope and observations 
would be expanded in the future.   
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