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ABSTRACT

Obesity among adolescents has short-term and long-term consequences in terms of physical and psychosocial development.
In adolescence obesity often causes serious complications such as hypertension, dyslipidemia, insulin resistance, dysglycemia,
fatty liver, psychosocial complications. Dyslipidemia in obesity is closely related to the occurrence of atherosclerosis which
often leads to coronary heart disease (CHD) and vascular disorders. Dyslipidemia is indicated by an increase in total
cholesterol, low density lipoprotein (LDL), or triglycerides (TG), or a decrease in high density lipoprotein (HDL). Boys have
a higher visceral fat ratio than girls. Physical exercise without dietary restrictions has been shown to improve blood lipid
profiles and reduce fat mass. Endurance exercise increases fat oxidation during submaximal exercise. Zumba has been shown
to reduce fat mass and improve aerobic fitness. To analyze the effect of endurance exercise with Zumba fitness 3x/week for 8
weeks on the lipid profile of obese male adolescents at senior high school Surabaya. This study was conducted from July 2020
to August 2020. The research subjects were 12 teenage boys aged 14-18 years at senior high school Surabaya, with obesity
nutritional status p>95 according to CDC 2000. Research subjects were given an endurance exercise intervention with Zumba
fitness 3 times a week for 8 weeks, light-moderate intensity 30-60 minutes. The volume of exercise is gradually increased by
starting with an increase in duration and then the intensity of the exercise includes whole body movement with a combination
of aerobics and dance. This study was conducted without calorie restriction. Pre- and post-exercise assessment of lipid profile
(total cholesterol, triglycerides, HDL and LDL). TG, HDL, and total cholesterol before and after exercise had no significant
difference which is TG = 0.106, HDL = 0.259 and total cholesterol = 0.188. Pre- and post-exercise LDL data had a significant
difference with a significance value of 0.014 for LDL. In this study, there was a 6.8% decrease in TG; decreased LDL 4.9%;
increase in HDL 12.49%; and a 3.6% reduction in total cholesterol. Endurance exercise with zumba fitness 3 times in a week
for 8 weeks in obese male adolescents without calorie restriction, can improve LDL lipid profile, but does not improve TG,
HDL and total cholesterol.
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INTRODUCTION

Obesity in children and adolescents is a health epidemic throughout the world, both advanced and developing
countries (Elissa and Whitney, 2016). The prevalence of overweight and obesity in children in the world increased
from 4.2% in 1990 to 6.7% in 2010, and is expected to reach 9.1% in 2020. More than 10% of children in big
cities in Indonesia have experienced obesity. Based on data from the 2013 Basic Health Research (Riskesdas) the
prevalence of obesity in children aged 5-12, 13-15, and 16-18 years old based on body mass index, respectively,
8.8%, 2.5%, and 1.6% (Madarina, 2014; Damayanti et al, 2014).

Obesity among adolescents has short-term and long-term consequences in terms of physical and
psychosocial development (Elissa and Whitney, 2016). In adolescence obesity often causes serious complications
such as hypertension, dyslipidemia, insulin resistance, dysglycemia, fatty liver, psychosocial complications, and
can also be a major contributor to health care costs (Neslihan, 2014). Dyslipidemia in obesity is closely related to
the occurrence of atherosclerosis which often leads to heart attacks or coronary heart disease (CHD) and vascular
disorders. Dyslipidemia is indicated by an increase in total cholesterol, LDL, or triglycerides, or a decrease in
HDL. The most dangerous subtype of LDL is small dense LDL (Kaniawati et al, 2019; Blanca et al, 2013).
Riskesdas 2013 stated that the Indonesian population aged 15 years had total cholesterol levels exceeding the
normal value of 35.9%, HDL-C levels below normal 22.9% and LDL-C levels above normal values with near
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optimal and borderline 60 categories. 3%, high and very high categories 15.9%, and high and very high
triglyceride levels 11.9% (Kaniawati et al, 2019).

The pattern of body fat between men and women is different, this is influenced by hormones and will be
very influential at puberty. In men affected by android hormones, relatively large fat accumulates in the upper
body, while in women affected by gynoid hormones, body fat is relatively large in the hip and thigh (Helen, 2008).
Men have a greater amount of visceral fat than women. Boys have higher visceral fat than subcutaneous fat than
girls. This indicates that proportionally more adipose tissue is stored intra-abdominally (Suliga, 2009). The effect
of obesity on lipid metabolism depends on the location of the adipocyte tissue. Increases in visceral adipose tissue
and subcutaneous adipose tissue (especially the upper limb) are associated with higher triglycerides and lower
HDL cholesterol levels. Increased subcutaneous adipose tissue in the limbs is associated with lower triglycerides,
which explains why African-American women have lower triglycerides. An increase in visceral adipose tissue
and subcutaneous adipose tissue of the upper ribs is associated with insulin resistance, which can contribute to
lipid changes (Kenneth and Carl, 2018).

The large number of complications in obese adolescents makes it important to prevent childhood obesity
and identify overweight and obese children at an early stage, so that they can start treatment to achieve or maintain
a healthy weight (Neslihan, 2014). Evaluation of overweight and obese adolescents should include a fasting lipid
profile and family history for risk factors and cardiovascular disease. Recent studies have shown dramatic changes
in the health status of children and adolescents due to poor nutrition and lifestyle. Being overweight is associated
with adolescent inactivity, so a healthy lifestyle and weight management counseling is essential. Exercise and
activity interventions associated with decreased visceral adipocytes and increased muscle mass can correct lipid
abnormalities before significant weight loss is achieved (Brian, 2010; Mehdi et al, 2014).

Weight loss achieved by diet or exercise has been shown to reduce triglyceride (TG) levels and increase
High Density lipoprotein (HDL) cholesterol levels. Many studies conclude that fat reduction through diet or
exercise results in beneficial plasma lipoprotein changes (Blanca et al, 2013; Kaniawati et al, 2019). Physical
exercise without dietary restrictions has been shown to improve blood lipid profiles and reduce fat mass. It is not
known which mode of exercise is most efficient for enhancing responsiveness to lipid profiles. Endurance exercise
can improve lipid profiles without dietary restrictions, but McGuigan et al (2009) said that aerobic exercise in
children and adolescents is less tolerable because excess body weight causes an increase in the intensity of weight-
bearing activities so that it is easier to drop out (Aucouturier and Thivel, 2003). 2015; Blanca et al, 2013).

In addition, there is zumba which is a mix of popular music with dance that is entertaining and can improve
the health of all age groups. The physiological effects of zumba can be used as an adjunct to conventional therapy
for the prevention of various lifestyle diseases such as diabetes and obesity. Zumba is considered better than
running and spinning. Zumba has been shown to reduce fat mass and improve aerobic fitness (Manjula et al,
2018). There are currently few studies that describe the relationship between endurance training and zumba fitness
on lipid profiles in obese male adolescents. Therefore, this present study aims to determine the differences in lipid
profiles before and after endurance exercise with the zumba fitness method in obese male adolescents. Zumba
fitness accompanied by the teenagers’ favorite music is expected to increase exercise compliance among
teenagers, so that it will increase the activity of obese teenagers to improve their health status.

METHODS
Research Design

This study aimed to compare the effects of pre and post endurance exercise with Zumba fitness without
calorie restriction on the lipid profile of obese adolescent boys. The research method used is experimental in a
group of adolescents with obesity aged 14-18 years. The treatment given to the group was endurance training with
zumba fitness. The form of the research design can be described as follows:

Research E1 X
: L » — >
subject E2
8 weeks

Figure 1. Research design

Descriptions:

X : Endurance exercise with Zumba Fitness

E1 : Endurance exercise group (before intervention)
E2 : Endurance exercise group (after intervention)
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Research Design

1.
2.

4.

The research population is adolescents (aged 14-18 years) with obesity in senior high school Surabaya.

The subjects of the study were adolescents (aged 14-18 years) with obesity who were students of senior high

school Surabaya who met the inclusion criteria and did not include the exclusion criteria, until the number

of samples was met.

The sample size in the study was determined based on the Lwanga & Lemeshow (2003) formula, namely:
n =(Z12a+ZB)?.c2=10

(M1 - H2)?
n = number of subjects in the group.
Z1/2a = raw Deviat alpha (o= 0.05) = 1.96
Zp = raw Deviat beta (B = 0.20) = 0.842

pl =1.09 p2 = 1,03 (Ben ounis et al, 2008)
Anticipation of dropping out of the 20% test is 2, n = 10 + 2 = 12 people. So, the number of research
subjects is 12 men.

The technique of taking research subjects using consecutive sampling techniques.

Research Subject Criteria

1.

Inclusion criteria

a. Male aged 14-18 years.

b. Body mass index according to age percentile (CDC BMI chart 2000) > Pgs

c. Subjects are willing to participate in this study by signing an informed consent form and the
subject’s parents agreed to the subject’s involvement by signing the consent form as a witness.

Exclusion criteria

a. Undergoing a regular structured exercise program (at least 2 times a week) in the last 2 months.

b. Have a history of ischemic heart disease, heart failure.

c. Have a history of asthma triggered by physical activity

d. Having comorbidities that require the subject to take medication regularly and affect body
composition such as Cushing’s syndrome, DM, hypothyroidism.

e. Have a neuromusculoskeletal disease.

f.  Impaired vision and hearing so that it can interfere with audiovisual communication

Dropout criteria

a. Research subjects are not willing to continue the research for any reason.

b. Subjects could not complete the exercise in accordance with the established research protocol,
namely not following the program for 3 consecutive training sessions from the number of training
sessions for 8 weeks.

c. Subjects experienced complications during the exercise program such as shortness of breath,
syncope, chest pain and other complications that made it impossible to continue the exercise.

Research variables

1.

2.

3.

Independent variable

e  Endurance training with Zumba fitness
Dependent variable

e Lipid profile (Total cholesterol, Triglycerides, HDL, and LDL)
Confounding variables

e Daily food intake.

e Daily physical activity.

Research Instruments
The instruments used in this research are:

@meoooow

Borg scale

Riester brand sphygmomanometer

Littmann stethoscope

Elitech® fox-2 brand Pulse oximeter
Stopwatch

Informed Assent sheet and data collection sheet
Caliper
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h. Blood set
i.  Emergency Kit, which consists of:
e One unit of oxygen cylinder, mask and oxygen hose

e Ambu bag
e  Epinephrine injection 2 ml
e 3 mlinjection syringe 23G
e Injection syringe 1 ml size 23G
e Povidone lodine
e Sterile gauze and plaster
Data Analysis

Data were analyzed computerized with SPSS v20.0 using the following tests:
e  Saphiro Wilks test for normality test.
e Paired t-test to compare the lipid profile pre and post endurance exercise with zumba fitness for 8 weeks,
if normally distributed.
e Mann Whitney test to compare lipid profile pre and post endurance exercise with zumba fitness for 8
weeks, if the distribution is not normal.

RESULTS AND DISCUSSIONS

This research received ethical approval from the Health Research Ethics Committee, Faculty of Medicine,
Universitas Airlangga, Surabaya with No. 121/EC/KEPK/FKUA/2020. This research was conducted at senior
high school Surabaya. There was one group of research subjects who received an endurance exercise intervention.
Endurance exercise begins with light intensity (THR: 57-64% HRMax) gradually increased to moderate intensity
(THR: 64-76% HRMax) with aerobic exercise (zumba fitness) for 30-60 minutes, gradually increasing (preceded
by a 5-10-minute warm-up), core 20-40 minutes, cooling down 5-10 minutes), frequency 3 times a week for 8
weeks. The calculation of HRMax using the Astrand formula is HRMax = 216.6 — (0.84 x Age) (Castellani et al,
2014). Exercise includes whole body movement with a combination of aerobics and dance. The volume of
exercise is increased gradually, starting with increasing duration and then increasing in intensity.

The parameters evaluated in this study were body mass index (BMI), subcutaneous fat (arm, waist, and hip),
abdominal circumference, and lipid profile values (total cholesterol, triglycerides, high density lipoprotein (HDL),
and low-density lipoprotein (LDL)). This assessment was carried out twice, namely pre and post research. The
total subjects of this study were 13 obese male adolescents. There is 1 subject who dropped out of the test because
the training schedule clashed with school activities.

1. Characteristics of Research Subjects

The number of subjects analyzed in this study were 12 male adolescents who were diagnosed with obesity
according to the 2000 CDC scheme. The data normality test used the Saphiro Wilk test, the distribution of the
initial data showed a normal distribution on the variables BMI, subcutaneous fat (arm, waist and hip skinfold),
abdominal circumference and lipid profile (total cholesterol, triglycerides, and low-density lipoprotein). Age and
HDL variables were not normally distributed.

The results of the Saphiro Wilk test (Table 1) showed that the data of BMI, subcutaneous fat, abdominal
circumference, lipid profile (total cholesterol, triglycerides, and low-density lipoprotein) pre- and post-exercise
were normally distributed so that the parametric statistical test was used with paired t-test. HDL data is not
normally distributed, so Mann Whitney test is used as a non-parametric test.

Table 1. Pre and Post Normality Test
Variables Pre-Exercise Post-Exercise
Mean p-value Mean p-value

BMI (kg/m?) 32.77 £3.77 0.839* 29.52+3.87 0.943*
Age (years) 15.50+0.52 0.000 - -

Arm skinfold (mm) 32.33+2.96 0.147* 22.58+45.10 0.665*
Waist skinfold (mm) 36.42+3.42 0.075* 27.08 +5.16 0.092*
Hip skinfold (mm) 33.83+4.04 0.683* 25.17+3.99 0.438*
Abdominal circumference (cm) 105.79+7.38 0.121* 101.79+8.29 0.169
TG (mg/dl) 98.67+46.08 0.162* 91.92+40.29 0.232*
LDL (mg/dl) 108.83+29.21 0.064* 103.42+25.53 0.155*
HDL (mg/dl) 53.75+17.74 0.007 60.67+21.50 0.011
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| Total cholesterol (mg/dl) 172.33+£30.33 0.410* 166.00+28.49 0.991* |
*Shapiro Wilk test is normally distributed when p-value>0.05

The results of the Saphiro Wilk test (Table 1) show that the pre- and post-exercise body mass index (BMI)
data are normally distributed. The average pre-exercise body mass index was 32.77 £3.77 kg/m2 with a p-value
of 0.839, and an average post-exercise 29.52+3.86 kg/m2 with a p-value of 0.943. Effect size t test (Cohen’s d)
for BMI 1.37 (very large). Age data showed no normal distribution, the mean age was 15.50+0.52 years with a p-
value of 0.000.

The results of the Saphiro Wilk test (Table 1) show that the Arm skinfold data pre and post-exercise are
normally distributed. The pre-exercise arm skinfold averaged 32.33+2.96 mm with a p-value of 0.147. Post-
exercise arm skinfold averaged 22.58+5.10 mm with a p-value of 0.665. Effect size t test (Cohen’s d) for arm
skinfold 2.28 (very large).

The results of the Saphiro Wilk test (Table 1) showed that the pre- and post-exercise waist skinfold data
were normally distributed. The pre-exercise waist skinfold averaged 36.42+3.42 mm with a p-value of 0.075.
Waist skinfold after exercise was 27.08+5.16 mm with a p-value of 0.438. Effect size t test (Cohen’s d) for waist
skinfold 1.68 (very large).

The results of the Saphiro Wilk test (Table 1) showed that the pre- and post-exercise hip skinfold data were
normally distributed. The pre-exercise hip skinfold averaged 33.83+4.04 mm with a p-value of 0.683. The post-
exercise hip skinfold averaged 25.17+3.99 mm with a p-value of 0.438. Effect size t test (Cohen’s d) for hip
skinfold 1.73 (very large).

The results of the Saphiro Wilk test (Table 1) showed that the pre- and post-exercise abdominal
circumference data were normally distributed. The mean pre-exercise abdominal circumference was 105.79 +
7.38 cm with a p-value of 0.121. The average post-exercise abdominal circumference was 101.7948.29 cm with
a p-value of 0.169. Effect size t test (Cohen’s d) for abdominal circumference 1.03 (very large).

The results of the Saphiro Wilk test (Table 1) showed that the pre- and post-exercise Triglyceride (TG) data
were normally distributed. Pre-exercise triglycerides averaged 98.67+46.08 mg/dl with a p-value of 0.162. Post-
exercise triglycerides averaged 91.92+40.29 mg/dl with a p-value of 0.232.

The results of the Saphiro Wilk test (Table 1) show that the data of low-density lipoprotein (LDL) pre- and
post-exercise are normally distributed. The average pre-exercise LDL was 108.83+£29.21 mg/dl with a p-value of
0.064. The average post-exercise LDL was 103.42+25.53 mg/dl with a p-value of 0.155.

The results of the Saphiro Wilk test (Table 1) showed that the pre-exercise High Density Lipoprotein (HDL)
data was not normally distributed. The mean pre-exercise HDL was 53.75+17.74 mg/dl with a p-value of 0.007.
The mean post-exercise HDL was 60.67+21.50 mg/dl with a p-value of 0.011.

The results of the Saphiro Wilk test (Table 1) showed that the total cholesterol data before and after exercise
were normally distributed. Pre-exercise total cholesterol averaged 172.33+30.33 mg/dl with a p-value of 0.410.
The average post-exercise total cholesterol was 166.00+28.49 mg/dl with a p-value of 0.991.

Data on BMI, subcutaneous fat (arm, abdomen and hip skinfold), and abdominal circumference used
parametric statistical tests because the data were normally distributed as shown in Table 2. The parametric test
uses paired t-test. Data were taken before and after endurance exercise with Zumba fitness

Table 2. Data on BMI, Subcutaneous Fat and Abdominal Circumference Pre and Post Endurance

Exercise
variables Pre-exercise  Post-exercise significance *
' BMI (kg / m2) 32.77+3.77 29.52+3.87 0.001 \
" Arm Skinfold (mm) 32.33+2.96  22.58+5.10  0.000 \
' Waist skinfold (mm) 36.42+3.42  27.08+5.16  0.000 \
' Hip skinfold (mm) 33,83+4.04  25.17#3.99  0.000 }

' Abdominal circumference (cm) 105.79+7.38  101.79+8.29  0.004*
*paired t test, the difference is significant if the value significance <0.05

The results of the paired t-test (Table 2) showed that the data on BMI, subcutaneous fat (arm, abdomen and
hip skinfold), and pre- and post-exercise abdominal circumference had significant differences. There was a
decrease in BMI, subcutaneous fat and abdominal circumference with a significance value < 0.05

2. Triglyceride Data Pre and Post Endurance exercise with Zumba fitness.
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Triglyceride data analysis was performed using parametric statistical tests because the data were normally
distributed. The parametric test uses paired t-tests. Data is taken before and after endurance training with Zumba
fitness.

Table 3. Triglyceride Data Pre and Post Endurance Exercise

variable Pre-exercise (n=12 Post-exercise (n=12 significance*
TG (mg/dl) 98.67+46.08 91.92+40.29 0.106

*test paired t-test, the difference is significant if the value is significance <0.05.

The results of the paired t-test (Table 3) show that the pre- and post-exercise TG data have an insignificant
difference, with a significance value > 0.05. Decrease in TG 6.8% with effect size t test (Cohen’s d) 0.51 (enough)

3. Data of LDL (Low Density Lipoprotein) Pre and Post Endurance Exercise with Zumba Fitness.
Data of LDL used parametric statistical tests because the data is normally distributed. The parametric test
uses paired t-tests. Data were taken before and after endurance exercise with Zumba fitness.

Tabel 4 Data of LDL Pre dan Post Endurance Exercise

variable Pre-exercise significance*
LDL (mg/dl) 108.83+29.21 103.42+25.53 0.014*

*paired t-test, significant difference if the value of significance <0.05

The results of the paired t test (Table 4) show that the data of LDL before and after exercise have a significant
difference with a significance value of <0.05. LDL reduction 4.9% with effect size t-test (Cohen’s d) 0.83 (large).

4. Data of HDL (High Density Lipoprotein) Pre and Post Endurance Exercise with Zumba fitness.
Data of HDL used non-parametric tests because it is not normally distributed. Non-parametric test used
Mann Whitney test. Data were taken before and after endurance training with Zumba fitness.

Table 5 Data of HDL pre and post Endurance exercise
variable Pre-exercise (n=12 Post-exercise (n=12 significance*

| HDL (mg/dI) 53.75+17.74 60.67+21.50 0.259 |

*paired t-test, the difference is significant if the value is significant <0.05

Based on the Mann Whitney test for HDL data, there is no significant difference with a significance value
of > 0.05. An increase in HDL of 12.49% with an effect size of 0.01 (small).

5. Data on Total Cholesterol Pre and Post Endurance Exercise with Zumba Fitness.
Total cholesterol data used a parametric statistical test because the data is normally distributed. The
parametric test uses paired t-tests. Data were taken before and after endurance exercise with Zumba fitness.

Table 6. Total Cholesterol Data Pre and Post Endurance Exercise

Variable Pre-exercise (n=12 Post-exercise (n=12 Significance*
| Total cholesterol (mg/dl) 172.33+30.33 166.00+28.49 0.188 |

*paired t-test, the difference is significant if value significance <0.05

The results of the paired t-test (Table 6) show that the pre- and post-exercise total cholesterol data have no
significant difference, with a significance value > 0.05. Decrease in total cholesterol 3.6% with effect size t-test
(Cohen’s d) 0.40 (small).

WWwW.ijrp.org



%, IJRP.ORG

ernational Journal of Research Publica
ISSN: 2708-3578 (Online)

Dewi Poerwandari / International Journal of Research Publications (IJRP.ORG)

328

Pre and Post Endurance Exercise Lipid Profile
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Figure 2. Graph of differences in lipid profiles pre and post 8 weeks of endurance exercise. TG = triglycerides;
LDL = Low Density Lipoprotein; HDL = High Density Lipoprotein; TC = Total cholesterol.

1. Characteristics of Research Subjects

This research was conducted at senior high school Surabaya during July 2020-September 2020. The subjects
who met the inclusion criteria were 13 people, one study subject dropped out due to the training schedule in
conjunction with school activities. The subjects of this study received an endurance training intervention that
started with light intensity (THR: 57-64% HR max) gradually increased to moderate intensity (THR: 64-76% HR
max) with aerobic exercise (Zumba fitness) for 60 minutes (10 warm-up) minutes, core 40 minutes, cool down
10 minutes), frequency 3 times for 8 weeks, music rhythm for zumba adjusted to the intensity (130-170 bpm for
moderate intensity). During exercise no side effects were reported.

Initial characteristics of research subjects based on BMI, subcutaneous fat (arm, waist and hip), abdominal
circumference and lipid profile (triglycerides, low density lipoprotein, and total cholesterol) were normally
distributed for pre and post-study data. The variables of age and HDL were not normally distributed. There are
50% of research subjects who have an abnormal lipid profile, this proves that obese adolescents are prone to
dyslipidemia. Dyslipidemia, which is not diagnosed and treated immediately, will certainly cause complications
in obese adolescents.

2. Analysis of Triglyceride Pre and Post Endurance Exercise

This study explains that there is no significant difference for TG. There was a 6.8% decrease in TG, and the
effect size was sufficient for TG. In this study, there was no calorie restriction, there was no monitoring of the
type of diet consumed. This is thought to be a contributing factor to the insignificant difference for TG. Based on
research by Gadha (2009), 75% cholesterol is formed in the liver, while 25% is obtained from food intake. Gadha
stated that the increase in cholesterol levels above the normal value was caused by excessive intake of foods
derived from animal fats, eggs and foods that are currently referred to as junk food. Triglyceride levels in the
blood are much influenced by the carbohydrate content of food and obesity. The study of Figueredo et al (2017),
a diet with high levels of saturated fatty acids (SFA), especially high fat (high fat (HF)) will affect the
inflammatory process.

The findings from a recent meta-analysis of Escalante et al (2012), discussing aerobic exercise and lipid
profiles in children and adolescents conducted in the United States stated that short-term endurance exercise did
not improve HDL-C, LDL-C, or TC lipid profiles, but reduces TG. Two studies in a meta-analysis of overweight
or obese adult subjects, and one review of overweight and obese children, showed that diet was more relevant
than exercise in improving lipid profiles, although much information suggests physical exercise does lead to
improvement blood pressure and body composition.

Meta-analytical studies that carried out endurance training with different program structures, most studies
had a duration of 10-12 weeks. A weekly frequency of three times and a duration of 30-60 minutes. Total duration
of between 1080 and 6480 minutes with an intensity of 55-75% MHR up to 70 -90% MHR. Two studies reported
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a decrease in TG after an endurance exercise program. Exercise was said to be effective for lowering triglycerides
when the program was carried out for more than 3000 minutes. These results indicate that in obese children,
exercise volume is not decisive for improvement of lipid profile, this has also been reported in another cross-
sectional study which found that daily physical activity and blood lipid concentration generally showed little
association. Analysis of a study group stated that the frequency of exercise for TG needs four or more per week
for improvement with a program duration of more than 12 weeks (Escalante et al, 2012).

In this study using a program duration of 1440 minutes in 8 weeks, the compliance of subjects in this study
was 80%, only 25% of research subjects with abnormal TG, and the absence of calorie restriction were thought
to be factors that contributed to the results of the study which were not significant to improve TG.

In this study, the endurance intervention with zumba fitness 3 times a week for 8 weeks had a sufficient
effect on TG (effect size 0.51). This may be associated with a significant decrease in BMI, abdominal
circumference and subcutaneous fat and a very large effect size. Barneveld et al (1989) stated: abdominal
circumference, subscapular skinfold and body mass index all had similar positive relationships with total
cholesterol, triglycerides, and diastolic blood pressure. The relationship between obesity and triglycerides is
indicated by excess fat, especially TG which is an energy reserve and the largest amount is in adipose tissue (Shier
etal, 2006). Anastasia (2011) stated that there was a significant correlation with weak correlation strength between
BMI, triceps skinfold and triglycerides.

3. Analysis of LDL (Low Density Lipoprotein) Pre and Post Endurance Exercise

This study explains that there is a significant difference for LDL. There was a 4.9% decrease in LDL with a
large effect size. 50% of subjects included in the category of dyslipidemia, from 50% of subjects with
dyslipidemia, 66% of subjects with abnormal LDL, no calorie restriction.

Analysis of a study group stated that the frequency of exercise three times a week or less, was effective in
improving HDL-C and LDL-C lipid profiles, whereas for TG it took four or more per week for improvement.
Improvements in HDL-C were achieved with programs of less than 12 weeks duration, in TG with programs of
more than 12 weeks duration, and in LDL-C with different duration programs (<12 weeks and >12 weeks)
(Escalante et al, 2012).

Ben Ounis et al (2008) compared the effects of endurance exercise, dietary restriction intervention and a
combination of endurance exercise and dietary restriction. The study was conducted on obese male adolescents
aged 12-14 years. Endurance exercise by running, jumping and playing ball which is done 4 times a week for 2
months. The dietary restriction intervention demonstrated fat loss, and improved total and LDL-C cholesterol,
whereas the exercise-only intervention increased lipid oxidation during exercise, improved plasma triglyceride
insulin resistance, and increased HDL-C. Diet combined with exercise resulted in further improvements in body
composition, insulin resistance and serum lipid profile, and also offered further benefits for HDL-C, HDL-C/TG
ratios and LIPOXmax measures.

Leon and Sanchez (2001) conducted a meta-analysis of 51 interventions involving 12 or more weeks of
aerobic exercise. It was reported that, on average, HDL cholesterol increased 4.6%, triglycerides decreased by
3.7% and LDL decreased by 5%. Total cholesterol remained unchanged, although the HDL, LDL cholesterol ratio
increased rapidly, suggesting that the increases in intensity and structure typically associated with aerobic exercise
have a more consistent impact on triglycerides and LDL than moderate physical activity.

Friedland et al (2002) found a significant positive relationship between adiposity and BMI, serum cholesterol
and LDL. Previous cross-sectional studies have shown a positive correlation between body mass index and serum
cholesterol and LDL cholesterol in children, with correlation coefficient values ranging from 0.04-0.26. In this
study, BMI, abdominal circumference and subcutaneous fat decreased significantly with a very large effect size
after the intervention and was followed by a significant decrease in LDL.

4. Analysis of HDL (High Density Lipoprotein) Pre and Post Endurance Exercise

This study explains that there is no significant difference for HDL. There was an increase in HDL of 12.49%
but based on the effect size the effect was small. Findings from a recent meta-analysis of Escalante et al (2012),
discussing aerobic exercise and lipid profiles in children and adolescents conducted in the United States, stated
that short-term endurance exercise did not improve HDL-C, LDL-C, or TC lipid profiles, but reduced TG
(Escalante et al, 2012).

Analysis of a study group stated that the frequency of exercise three times a week or less was effective in
improving HDL-C and LDL-C lipid profiles, whereas for TG it took four or more per week for improvement.
Improvements in HDL-C were achieved with programs of less than 12 weeks duration, in TG with programs of
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more than 12 weeks duration, and in LDL-C with different duration programs (<12 weeks and >12 weeks)
(Escalante et al, 2012). This is contrary to the results of this study, where the intervention of endurance training
with zumba fitness 3 times a week for 8 weeks, without calorie restriction did not increase HDL significantly.

Couillard et al (2001), compared the responses of various lipoprotein-lipid variables to a 20-week endurance
training program with a 30-minute cycle ergometer, 4 times a week in men stratified by baseline TG and HDL
cholesterol concentrations: (1) low TG and high HDL (normolipidemic), (2) low TG and low HDL (isolated low
HDL), (3) high TG and high HDL (isolated high TG), and (4) high TG and low HDL (high TG/low HDL).
Endurance exercise-induced increase in HDL levels 0.4% (not significant) in isolated low HDL men. In contrast,
men with high TG/low HDL showed a significant increase in HDL cholesterol levels (4.9%, P<0.005). Whereas
both subgroups of men with high TG levels showed a decrease in plasma TG levels (P<0.005), only those with
high TG/low HDL showed a significant decrease in apolipoprotein B levels at the end of the study (—6.0%,
P<0.005). The results of this study suggest that regular endurance training may be particularly helpful in men
with low HDL, high TG, and abdominal obesity. In this study only 25% of study subjects had high TG, and only
8.3% subjects with low HDL.

5. Analysis of Total Cholesterol Pre and Post Endurance Exercise

In this study, it was explained that there was no significant difference for total cholesterol. There was a 3.6%
decrease in total cholesterol with a small effect size. There is no calorie restriction and there is no control over
the type of diet consumed, this is thought to be a contributing factor to the insignificant difference. Total
cholesterol is the same as TG which in addition to coming from reserves in the liver, the two fat profiles are also
influenced by dietary factors. Gadha (2009), cholesterol as much as 75% is formed in the liver, while 25% is
obtained from food intake. Gadha stated that the increase in cholesterol levels above the normal value was caused
by excessive intake of foods derived from animal fats, eggs and foods that are currently referred to as junk food.
Food intake will affect the inflammatory process (Figueiredo et al, 2017).

The findings from a recent meta-analysis of Escalante et al (2012), discussing aerobic exercise and lipid
profiles in children and adolescents conducted in the United States stated that short-term endurance exercise did
not improve HDL-C, LDL-C, or TC lipid profiles, but reduces TG. Leon and Sanchez (2001) conducted a meta-
analysis of 51 interventions involving 12 or more weeks of aerobic exercise. It was reported that, on average,
HDL cholesterol increased 4.6%, triglycerides decreased by 3.7% and LDL decreased by 5%. Total cholesterol
remained unchanged, although the HDL.: LDL cholesterol ratio increased rapidly, suggesting that the increases in
intensity and structure typically associated with aerobic exercise have a more consistent impact on triglycerides
and LDL than moderate physical activity.

CONCLUSION

Based on the results of the analysis above, it can be concluded that endurance exercise with Zumba fitness
without calorie restriction, 3 times a week for 8 weeks in obese male adolescents does not reduce triglycerides
and total cholesterol, and cannot increase HDL. Endurance exercise with Zumba fitness without calorie
restriction, 3 times a week for 8 weeks in obese male adolescents can reduce LDL. In this study, there are
limitations, namely only taking male adolescent subjects, so the results cannot be generalized. Researchers
suggest in future research to determine the effect of endurance training on a more diverse population (female and
male subjects) and exercise protocols (variation in volume and duration of exercise adjusted to target lipid profile)
to prove the effect of endurance training with Zumba fitness, so that it can be recommended the best exercise for
lipid profile changes in obese adolescents.
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