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ABSTRACT

Obesity among adolescents has short-term and long-term censegun terms of physical and psychosocial development.
In adolescence obesity often causes serious complicaticmasaypertension, dyslipidemia, insulin resistance, dysglycemia
fatty liver, psychosocial complications. Dyslipidemia in dtyeis closely related to the occurrence of atherosclemhich
often leads to coronary heart disease (CHD) and vasdidarders. Dyslipidemia is indicated by an increaséotal
cholesterol, low density lipoprotein (LDL), or triglycerid@sG), or a decrease in high density lipoprotein (HDLYy8have

a higher visceral fat ratio than girls. Physical exereisthout dietary restrictions has been shown to imphieed lipid
profiles and reduce fat mass. Endurance exercise incfeasegation during submaximal exercise. Zumba has bemnrs

to reduce fat mass and improve aerobic fitness. To antgzdfect of endurance exercise with Zumba fitness 3x/feeek
weeks on the lipid profile of obese male adolescents aird@gh school Surabaya. This study was conducted from July 2020
to August 2020. The research subjects were 12 teenage boys%8 years at senior high school Surabaya, with obesity
nutritional status p>95 according to CDC 2000. Research subjeagiven an endurance exercise intervention with Zumba
fitness 3 timegaweek for 8 weeks, light-moderate intensity @Dminutes. The volume of exercise is gradually increased by
starting with an increase in duration and then the iitteokthe exercise includes whole body movement with abboation

of aerobics and dance. This study was conducted without calstrietien. Pre- and post-exercise assessment of lipid profile
(total cholesterol, triglycerides, HDL and LDL). TG, HPand total cholesterol before and after exercise haigmificant
difference which is TG = 0.106, HDL = 0.259 and total chele$t= 0.188. Pre- and post-exercise LDL data had a signtifica
difference with a significance value of 0.014 for LDL. Iistbtudy, there was a 6.8% decrease in TG; decreased 1984,
increase in HDL 12.49%; and a 3.6% reduction in total chot@stendurance exercise with zumba fitness 3 times in a week
for 8 weeks in obese male adolescents without calorieatéstrican improve LDL lipid profile, but does not improve TG,
HDL and total cholesterol.

Keywords: Endurance exercise, Zumba fitness, lipid profile, adotescebesity

INTRODUCTION

Obesity in children and adolescents is a health epidemic throughewdrdeboth advanced and developing
countries (Elissa and Whitney, 2016). The prevalence of overweidlafeesity in children in the world increased
from 4.2% in 1990 to 6.7% in 2010, and is expected to reach 9.1% in 2020thdor&0% of children in big
cities in Indonesia have experienced obesity. Based on dat#éed2013 Basic Health Research (Riskesdas) the
prevalence of obesity in children aged 5-12, 13-15, and 16-18 yeamseld bn 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 conseqjuenterms of physical and
psychosocial development (Elissa and Whitney, 2016). In adolesuleesity often causes serious complications
such as hypertension, dyslipidemia, insulin resistance, dysglyctatty liver, psychosocial complications, and
can also be a major contributor to health care costs (NeshBa4). Dyslipidemia in obesity is closely related to
the occurrence of atherosclerosis which often leads to heart attaxkewary heart disease (CHD) and vascular
disorders. Dyslipidemia is indicated by an increase in ttiallesterol, LDL, or triglycerides, or a decrease in
HDL. The most dangerous subtype of LDL is small dense LDL (Keatiaet al, 2019; Blanca et al, 2013).
Riskesdas 2013 stated that the Indonesian population aged 15geddatal cholesterol levels exceeding the
normal value of 35.9%, HDL-C levels below normal 22.9% and LDL»@l¥above normal values with near
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optimal and borderline 60 categories. 3%, high and very high categories IEn#é%igh and very high
triglyceride levels 11.9% (Kaniawati et al, 2019).

The pattern of body fat between men and women is differestjghmfluenced by hormones and will be
very influential at puberty. In men affected by android hormonesjwalatarge fat accumulates in the upper
body, while in women affected by gynoid hormones, body fat isvelgtiarge in the hip and thigh (Helen, 2008).
Men have a greater amount of visceral fat than women. Boys tghwer hiisceral fat than subcutaneous fat than
girls. This indicates that proportionally more adipose tissumisdintra-abdominally (Suliga, 2009). The effect
of obesity on lipid metabolism depends on the location ddidifgocyte tissue. Increases in visceral adipose tissue
and subcutaneous adipose tissue (especially the upper limddsaeated with higher triglycerides and lower
HDL cholesterol levels. Increased subcutaneous adipose tisfiedimis is associated with lower triglycerides,
which explains why African-American women have lower triglydesi An increase in visceral adipose tissue
and subcutaneous adipose tissue of the upper ribs is associatetsulithiesistance, which can contribute to
lipid changes (Kenneth and Carl, 2018).

The large number of complications in obese adolescents makes itdmtporiprevent childhood obesity
and identify overweight and obese children at an early stagesttb¢y can start treatment to achieve or maintain
a healthy weight (Neslihan, 2014). Evaluation of overweight anceamsescents should include a fasting lipid
profile and family history for risk factors and cardiovascularaiseRecent studies have shown dramatic changes
in the health status of children and adolescents due taoptidion and lifestyle. Being overweight is associated
with adolescent inactivity, so a healthy lifestyle and weighhagement counseling is essential. Exercise and
activity interventions associated with decreased viseglipbcytes and increased muscle mass can correct lipid
abnormalities before significant weight loss is achieved (Brian, 20&0¢li et al, 2014).

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

In addition, there is zumba which is a mix of popular music datiice that is entertaining and can improve
the health of all age groups. The physiological effects of zumbbecased as an adjunct to conventional therapy
for the prevention of various lifestyle diseases such as diabetesbesity. Zumba is considered better than
running and spinning. Zumba has been shown to reduce fat mass and iagnabie fithess (Manjula et al,
2018). There are currently few studies that describe the relaifidnestween endurance training and zumba fitness
on lipid profiles in obese male adolescents. Therefore, this pistaegtaims to determine the differences in lipid
profiles before and after endurance exercise with the zumba fitnelssdhietobese 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 obeseagers to improve their health status.

METHODS
Research Design

This study aimed to compare the effects of pre and post endurearcise with Zumba fitness without
calorie restriction on the lipid profile of obese adolescent boysré&dearch method used is experimental in a
group of adolescents with obesity aged 14-18 years. The treativesmta@the group was endurance training with
zumba fitness. The form of the research design can be describeldwas:fol

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. The research population is adolescents (aged 14-18 years) willy obeenior high school Surabaya.

2. The subjects of the study were adolescents (aged 14-18 yeargpesity who were students of senior high
school Surabaya who met the inclusion criteria and did not incledexttiusion criteria, until the number
of samples was met.

3. The sample size in the study was determined based on the L&admgaeshow (2003) formula, namely:

n =(Z12a+ZB)?.62=10

(M1 - o)
n = number of subjects in the group.
Z1/2a  =raw Deviat alphda = 0.05) = 1.96
7B = raw Deviat bet&p = 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 = Iplpe So, the number of research

subjects is 12 men.

4. The technique of taking research subjects using consecutive sgitegihniques.

Research Subject Criteria
1. Inclusion criteria

a.
b.
c.

Male aged 14-18 years.

Body mass index according to age percentile (CDC BMI chart 2008 > P

Subijects are willing to participate in this study by signingnéarmed consent form and the
subject’s parents agreed to the subject’s involvement by signing the consent form as a witness.

2. Exclusion criteria

a.
b.
c.
d

e.

f.

Undergoing a regular structured exercise program (at least 2 tiweekain the last 2 months.
Have a history of ischemic heart disease, heart failure.

Have a history of asthma triggered by physical activity

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

Have a neuromusculoskeletal disease.

Impaired vision and hearing so that it can interfere with audiovisummunication

3. Dropout criteria

a.
b.

Research subjects are not willing to continue the research foeasgn.

Subijects could not complete the exercise in accordancehgitbstablished research protocol,
namely not following the program for 3 consecutive training ses$iomsthe number of training
sessions for 8 weeks.

Subijects experienced complications during the exercise progradmaswstortness of breath,
syncope, chest pain and other complications that made itsibf@#$o continue the exercise.

Resear ch variables
1. Independent variable

e Endurance training with Zumba fitness

2. Dependent variable

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

3. Confounding variables

o Daily food intake.
o Daily physical activity.

Resear ch I nstruments
The instruments used in this research are:

Borg scale

Riester brand sphygmomanometer

Littmann stethoscope

Elitech® fox-2 brand Pulse oximeter

Stopwatch

Informed Assent sheet and data collection sheet
Caliper

@ roooow
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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
¢ 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 ifujjoests:
e Saphiro Wilks test for normality test.
e Paired t-test to compare the lipid profile pre and post enduranm@sexeith zumba fitness for 8 weeks,
if normally distributed.
e Mann Whitney test to compare lipid profile pre and post enduraxereise with zumba fitness for 8
weeks, if the distribution is not normal.

RESULTSAND DISCUSSIONS

This research received ethical approval from the Health Resethics Eommittee, Faculty of Medicine,
Universitas Airlangga, Surabaya with No. 121/EC/KEPK/FKUA/2020. Tésearch was conducted at senior
high school Surabaya. There was one group of research subjects viledraneendurance exercise intervention.
Endurance exercise begins with light intensity (THR: 57-64% HRIgedually increased to moderate intensity
(THR: 64-76% HRMax) with aerobic exercise (zumba fitness) for 30-60 esngtadually increasing (preceded
by a 5-10-minute warm-up), core 20-40 minutes, cooling down 5-10 mindtegljency 3 times a week for 8
weeks. The calculation of HRMax using the Astrand formula is HRM216.6- (0.84 x Age) (Castellani et al,
2014). Exercise includes whole body movement with a combination ofieeratd dance. The volume of
exercise is increased gradually, starting with increasing daratid then increasing in intensity.

The parameters evaluated in this study were body mass index @dt)jtaneous fat (arm, waist, and hip),
abdominal circumference, and lipid profile values (total dtel®l, triglycerides, high density lipoprotein (HDL),
and low-density lipoprotein (LDL)). This assessment was caatigdwice, namely pre and post research. The
total subjects of this study were 13 obese male adolescents.i3esubject who dropped out of the test because
the training schedule clashed with school activities.

1. Characterigtics of Research Subjects

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

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

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* 29.5243.87 0.943*
Age (years) 15.5040.52 0.000 - -

Arm skinfold (mm) 32.33+2.96 0.147* 22.5845.10 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* 25.1743.99 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 thapthe and post-exercise body mass index (BMI)
data are normally distributed. The average pre-exercise bodyinaex 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 withlaepef 0.943. Effect size t test (Cohen’s d)
for BMI 1.37 (very large). Age data showed no normal distributionyisen 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 gkimfold data pre and post-exercise are
normally distributed. The pre-exercise arm skinfold averaged 32.33#2196vith a p-value of 0.147. Post-
exercise arm skinfold averaged 22.58+5.10 mm withvalge 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 pdepast-exercise waist skinfold data
were normally distributed. The pre-exercise waist skinfold aeerd@$.42+3.42 mm with a p-value of 0.075.
Waist skinfold after exercise was 27.08+5.16 mm withvalpe 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 tleapth- and post-exercise hip skinfold data were
normally distributed. The pre-exercise hip skinfold averaged 33.83t#h®4vith a p-value of 0.683. The post-
exercise hip skinfold averaged 25.17+3.99 mm with a p-valued488.CEffect size t test (Cohen’s d) for hip
skinfold 1.73 (very large).

The results of the Saphiro Wilk test (Table 1) showed that pre- and post-exercise abdominal
circumference data were normally distributed. The mean y@rsise abdominal circumference was 105.79 +
7.38 cm with a p-value of 0.121. The average post-exercise aflaitcumference was 101.79+8.29 cm with
a p-value of A69. 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 padepast-exercise Triglyceride (TG) data
were normally distributed. Pre-exercise triglycerides averaged8868 mg/dl with a p-value of 0.162. Post-
exercise triglycerides averaged 91.92+40.29 mg/dl with a p-odl0e£232.

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

The results of the Saphiro Wilk test (Table 1) showed thairdwexercise High Density Lipoprotein (HDL)
data was not normally distributed. The mean pre-exercise W3 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-edl0®11.

The results of the Saphiro Wilk test (Table 1) showed hgatdtal cholesterol data before and after exercise
were normally distributed. Pre-exercise total cholesterol geera72.33+30.33 mg/dl with a p-value of 0.410.
The average post-exercise total cholesterol was 166.00+28.49wiitty'dl p-value of 0.991.

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

Table 2. Data on BMI, Subcutaneous Fat and Abdominal Circumference Pre and Post Endur ance
Exercise

variables Pre-exercise i significance *
BMI (kg / m2) 32.77 +3.77 29.52+3.87 0.001
' Arm Skinfold (mm) 32.33+2.96 22.5845.10 0.000 \
' Waist skinfold (mm) 36.42+3.42 27.0845.16  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 vasignificance <0.05

The results of the paired t-test (Table 2) showed that thedd&M I, subcutaneous fat (arm, abdomen and
hip skinfold), and pre- and post-exercise abdominal circumferencesigaificant differences. There was a
decrease in BMI, subcutaneous fat and abdominal circumference sigphiffcance value < 0.05
2. Triglyceride Data Pre and Post Endurance exer cise with Zumba fitness.
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Triglyceride data analysis was performed using parametristitak tests because the data were normally
distributed. The parametric test uses paired t-tests. Diatieeis before and after endurance training with Zumba
fitness.

Table 3. Triglyceride Data Pre and Post Endurance Exercise

Pre-exercise (n=12 Post-exer cise (n=12 significance*
| TG (mg/dI) 98.67+46.08 91.92+40.29 0.106 |

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

The results of the paired t-test (Table 3) show thatthegmd post-exercise TG data have an insignificant
difference, with a significance value > 0.05. Decread&iin.8% with effect size t test (Cohen’s d) 0.51 (enough)

3. Dataof LDL (Low Density Lipoprotein) Pre and Post Endurance Exer cise with Zumba Fitness.
Data of LDL used parametric statistical tests becausdatseis normally distributed. The parametric test
uses paired t-tests. Data were taken before and after andungercise with Zumba fitness.

Tabel 4 Data of LDL Pre dan Post Endur ance Exercise

Pre-exercise (n=12 Post-exercise (n=12 significance*
\ LDL (mg/dl) 108.83+29.21 103.42+25.53 0.014* !

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

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

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

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

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

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

Based on the Mann Whitney test for HDL data, there is no signif@iference with a significance value
of > 0.05. An increase in HDL of 12.49% with an effect size.01 @small).

5. Dataon Total Cholesterol Preand Post Endurance Exercise with Zumba Fitness.
Total cholesterol data usesl parametric statistical test because the data is normadtyibdited. The
parametric test uses paired t-tests. Data were taken befb@ter endurance exercise with Zumba fitness.

Table 6. Total Cholesterol Data Pre and Post Enduranceigserc

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 sigihce <0.05

The results of the paired t-test (Table 6) show that theapikpost-exercise total cholesterol data have no
significant difference, with a significance value > 0.05. Deswéaa total cholesterol 3.6% with effect size t-test
(Cohen’s d) 0.40 (small).
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Pre and Post Endurance Exercise Lipid Profile
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Figure 2. Graph of differences in lipid profiles pre and post 8 weledisdurance exercise. TG = triglycerides;
LDL = Low Density Lipoprotein; HDL = High Density LipoproteilC = Total cholesterol.

1. Characterigtics of Research Subjects

This research was conducted at senior high school Surabaya duyig§daSeptember 2020. The subjects
who met the inclusion criteria were 13 people, one study subject drappedue to the training schedule in
conjunction with school activities. The subjects of this stiaheived an endurance training intervention that
started with light intensity (THR: 57-64% HR max) gradually insegbito moderate intensity (THR: 64-76% HR
max) with aerobic exercise (Zumba fitness) for 60 minutes (10 wa)nminutes, core 40 minutes, cool down
10 minutes), frequency 3 times for 8 weeks, music rhythm for zumbaextijasthe intensity (130-170 bpm for
moderate intensity). During exercise no side effects were reporte

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

2. Analysisof Triglyceride Pre and Post Endurance Exercise

This study explains that there is no significant differenca@ @&rThere was a 6.8% decrease in TG, and the
effect size was sufficient for TG. In this study, there was no eatestriction, there was no monitoring of the
type of diet consumed. This is thought to be a contributing factbetmsignificant difference for TG. Based on
research by Gadha (2009), 75% cholesterol is formed in the liver, 288des obtained from food intake. Gadha
stated that the increase in cholesterol levels above the neatoal was caused by excessive intake of foods
derived from animal fats, eggs and foods that are currently referredunkafopd. Triglyceride levels in the
blood are much influenced by the carbohydrate content of food and obésitstudy of Figueredo et al (2017),
a diet with high levels of saturated fatty acids (SFA), dapgchigh fat (high fat (HF)) will affect the
inflammatory process.

The findings from a recent meta-analysis of Escalante @04P), discussing aerobic exercise and lipid
profiles in children and adolescents conducted in the Untegtd<Sstated that short-term endurance exercise did
not improve HDL-C, LDL-C, or TC lipid profiles, but reduces T®d'studies in a meta-analysis of overweight
or obese adult subjects, and one review of overweight and obedreichghowed that diet was more relevant
than exercise in improving lipid profiles, although much informatioggests physical exercise does lead to
improvement blood pressure and body composition.

Meta-analytical studies that carried out endurance traimitigdifferent program structures, most studies
had a duration of 22 weeks. A weekly frequency of three times and a duration of 8@iri@es. Total duration
of between 1080 and 6480 minutes with an intensity of 55-75% MHR up 89#OMHR. Two studies reported
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a decrease in TG after an endurancease program. Exercise was said to be effective for lowetigigcerides
when the program was carried out for more than 3000 minutes. Thelie medicate that in obese children,
exercise volume is not decisive for improvement of lipid profiles tids also been reported in another cross-
sectional study which found that daily physical activity and bligmd concentration generally showed little
association. Analysis of a study group stated that the frequenggraise for TG needs four or more per week
for improvement with a program duration of more than 12 weeks (Eseaibat, 2012).

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

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

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

This study explains that there is a significant difference Bir.LThere was a 4.9% decrease in LDL with a
large effect size. 50% of subjects included in the category dipitigsmia, from 50% of subjects with
dyslipidemia, 66% of subjects with abnormal LDL, no calorie r&#&in.

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

Ben Ounis et al (2008) compared the effects of endurance exerctagy distriction intervention and a
combination of endurance exercise and dietary restriction. tllklg as conducted on obese male adolescents
aged 12-14 years. Endurance exercise by running, jumping and playindnichilisvdone 4 times a week for 2
months. The dietary restriction intervention demonstrated fat dossjmproved total and LDL-C cholesteral,
whereas the exercise-only intervention increased lipid oxidatiangdakercise, improved plasma triglyceride
insulin resistance, and increased HDL-C. Diet combingil @xercise resulted in further improvements in body
composition, insulin resistance and serum lipid profile, and alscedffarther benefits for HDL-C, HDL-C/TG
ratios and LIPOXmax measures.

Leon and Sanchez (2001) conducted a meta-analysis of 51 interventionaniid or more weeks of
aerobic exercise. It was reported that, on average, HDL ¢hiaescreased 4.6%, triglycerides decreased by
3.7% and LDL decreased by 5%. Total cholesterol remained unahatig@ugh the HDL, LDL cholesterol ratio
increased rapidly, suggesting that the increases in intemgltgtructure typically associated with aerobic exercise
have a more consistent impact on triglycerides and LDL than itedanysical activity.

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

4. Analysisof HDL (High Density Lipoprotein) Pre and Post Endurance Exer cise

This study explains that there is no significant difference for HDlere was an increase in HDL of 12.49%
but based on the effect size the effect was small. Findiogsdrrecent meta-analysis of Escalante et al (2012),
discussing aerobic exercise and lipid profiles in children antéscents conducted in the United States, stated
that short-term endurance exercise did not improve HDL-C, LDb+CTC lipid profiles, but reduced TG
(Escalante et al, 2012).

Analysis of a study group stated that the frequency of exdluise times a week or less was effective in
improving HDL-C and LDL-C lipid profiles, whereas for TG it took fourmore per week for improvement.
Improvements in HDL-C were achieved with programs of less thame&Rs duration, in TG with programs of
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more than 12 weeks duration, and in L-0OLwith different duration programs (<12 weeks and >12 weeks)
(Escalante et al, 2012). This is contrary to the results ofthdy, where the intervention of endurance training
with zumba fitness 3 times a week for 8 weeks, witholariearestriction did not increase HDL significantly.

Couillard et al (2001), compared the responses of various lipoproteivdipedles to a 20-week endurance
training program with a 30-minute cycle ergometer, 4 times & wemen stratified by baseline TG and HDL
cholesterol concentrations: (1) low TG and high HDL (normolipideni®)iow TG and low HDL (isolated low
HDL), (3) high TG and high HDL (isolated high TG), and (4) high TG kwd HDL (high TG/low HDL).
Endurance exercise-induced increase in HDL levels 0.4% @mifisant) in isolated low HDL men. In contrast,
men with high TG/low HDL showed a significant increase in Hibblesterol levels (4.9%, P<0.005). Whereas
both subgroups of men with high TG levels showed a decreasasm#ITG 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 endurancegtraiay be particularly helpful in men
with low HDL, high TG, and abdominal obesity. In this study®8% of study subjects had high TG, and only
8.3% subjects with low HDL.

5. Analysisof Total Cholesterol Pre and Post Endur ance Exercise

In this study, it was explained that there was no signifidéfierence for total cholesterol. There was a 3.6%
decrease in total cholesterol with a small effect size.€Tiseno calorie restriction and there is no controlrove
the type of diet consumed, this is thought to be a contributing fewttre insignificant difference. Total
cholesterol is the same as TG which in addition to coming fes@rves in the liver, the two fat profiles are also
influenced by dietary factors. Gadha (2009), cholesterol as mugs%ss formed in the liver, while 25% is
obtained from food intake. Gadha stated that the increase intelnolésvels above the normal value was caused
by excessive intake of foods derived from animal fats, eggs and faids¢hcurrently referred to as junk food.
Food intake will affect the inflammatory process (Figueiredo &Ml7).

The findings from a recent meta-analysis of Escalante @04PR), discussing aerobic exercise and lipid
profiles in children and adolescents conducted in the Untid<Sstated that short-term endurance exercise did
not improve HDL-C, LDL-C, or TC lipid profiles, but reduces TG. Lema Sanchez (2001) conducted a meta-
analysis of 51 interventions involving 12 or more weeks of aerobic exeltcisas reported that, on average,
HDL cholesterol increased 4.6%, triglycerides decreased by 8ntPhDL decreased by 5%. Total cholesterol
remained unchanged, although the HDL: LDL cholesterol ratio ineteaapidly, suggesting that the increases in
intensity and structure typically associated with aerobic exehzige a more consistent impact on triglycerides
and LDL than moderate physical activity.

CONCLUSION

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