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RINGKASAN 

 

PERBANDINGAN PENGARUH LATIHAN AEROBIK, RESISTANCE, 

DAN KOMBINASI INTENSITAS MODERAT TERHADAP PENURUNAN 

KADAR LEPTIN PADA PEREMPUAN OBESITAS 

 

 

Tingkat prevalensi obesitas di seluruh dunia telah mengalami peningkatan 

dua kali lipat sejak tahun 1980, hampir 1/3 populasi dunia sekarang diklasifikasikan 

sebagai kelebihan berat badan dan obesitas. Obesitas lebih banyak terjadi pada 

individu perempuan dibandingkan laki-laki. Berdasarkan Hasil Riset Kesehatan 

Dasar (RISKESDAS) tahun 2018 menyatakan prevalensi obesitas telah mencapai 

21,8%, jumlah tersebut lebih tinggi dibandingkan tahun 2013 (14,8%) dan tahun 

2007 (10,5%). Adanya penetapan social distancing karena pandemi Corona Virus 

tahun 2019 (COVID-19), lebih dari 40% masyarakat di Amerika dianggap sebagai 

obesitas dengan indeks massa tubuh (IMT) >30 kg/m2. Hal ini menjadi masalah 

serius yang dapat mengancam kualitas sumberdaya manusia dan masalah kesehatan 

di dunia. Kondisi obesitas ditandai dengan akumulasi lemak berlebih yang 

dikaitkan dengan terjadinya hyperplasia dan hypertrophy jaringan adiposa. Leptin 

merupakan salah satu hormon yang diproduksi oleh jaringan adiposa untuk 

mengatur massa lemak tubuh dengan tujuan akhir menjaga kestabilan energi tubuh. 

Pada subjek obesitas kadar leptin cenderung tinggi dan hal ini merupakan penanda 

terjadinya resistensi leptin. Penurunan kadar leptin adalah salah satu strategi untuk 

mencegah terjadinya resistensi leptin. Latihan yang dilakukan dalam jangka 

panjang terbukti dapat menurunkan kadar leptin. Ketika latihan akan terjadi aktivasi 

peroxisome proliferation-activated receptor γ coactivator-1α (PGC-1α) untuk 

merangsang ekspresi fibronectin type III domain-containing protein 5 (FNDC-5) 

dan terjadi pembelahan proteolitik protein membran FNDC-5 pada otot rangka, 

sehingga terjadi pelepasan irisin menuju jaringan adiposa yang kemudian 
menstimulasi proses pencoklatan pada jaringan lemak putih dengan merangsang 

ekspresi gen uncoupling protein-1 (UCP- 1) melalui signaling p38 mitogen-

aktivated protein kinase (p38-MAPK), sehingga menyebabkan peningkatan 

pengeluaran energi dan penurunan akumulasi lemak. Banyaknya tipe latihan yang 

dapat dilakukan, maka tujuan dari penelitian ini adalah untuk menganalisis 

perbandingan pengaruh latihan aerobik, resistance, dan kombinasi intensitas 

moderat terhadap penurunan kadar leptin pada perempuan obesitas. 

Penelitian ini merupakan true experiment, dengan rancangan penelitian the 

pretest-posttest control group design, menggunakan subjek 28 perempuan obesitas 

dan dibagi menjadi empat kelompok, yaitu COG (n=7, control group, tanpa 

intervensi), ATG (n=7, aerobic training group), RTG  (n=7, resistance training 

group) dan CTG (n=7, combination training group). Intervensi dilakukan pada 

pukul 07.00 – 09.00 WIB. Latihan aerobik (lari di atas treadmill) dilakukan dengan 

intensitas 60-70% Heart Rate Maximum (HRmax) selama 45 menit (5 menit 

pemanasan (50-60% HRmax), 35 menit inti (continuous 60-70% HRmax) dan 5 menit 

pendinginan (50-60% HRmax). Latihan resistance (menggunakan alat angkat beban) 

dilakukan dengan intensitas 60-70% 1 Repetisi Maksimal (RM) selama 45 menit (5 

menit pemanasan 50-60% HRmax), 35 menit inti (5 set, 15 repetisi, interval 150 
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detik), dan 5 menit pendinginan (50-60% HRmax). Latihan kombinasi dilakukan 

dengan latihan aerobik (intensitas 60-70% HRmax) selama 45 menit (5 menit 

pemanasan (50-60% HRmax), 35 menit inti (continuous 60-70% HRmax) dan 5 menit 

pendinginan (50-60% HRmax)) dan latihan resistance intensitas 60-70% 1 Repetisi 

Maksimal (RM) dilakukan selama 45 menit (5 menit pemanasan 50-60% HRmax), 

35 menit inti (5 set, 15 repetisi, interval 150 detik), dan 5 menit pendinginan (50-

60% HRmax). Pengambilan sampel darah dilakukan 30 menit sebelum intervensi 

dan 24 jam pasca intervensi. Pengukuran kadar leptin menggunakan metode 

ELISA. Teknik analisis data menggunakan uji two way-ANOVA dan  Tukey’s-HSD 

post hoc test dengan Statistic Package for Social Science (SPSS). 

Hasil didapatkan rerata kadar leptin pre-traininig vs. post-training pada 

COG (22,19±4,07 vs. 22,20±5,71 ng/mL) (p-value= 0,996). Pada ATG (26,57±6,48 

vs. 21,39±5,69 ng/mL) (p-value=0,010). Pada RTG (26,93±6,86 vs. 21,34±6,57 

ng/mL) (p-value=0,015). Pada CTG (23,10±6,34 vs. 16,90±2,86 ng/mL) (p-

value=0,017). Berdasarkan hasil uji two way-ANOVA didapatkan hasil bahwa tidak 

terdapat perbedaan yang signifikan rerata kadar leptin berdasarkan kelompok 

perlakuan (p-value=0,204), namun rerata kadar leptin mengalami penurunan yang 

signifikan berdasarkan waktu pengambilan darah (p-value=0,008). Hasil Uji beda 

Δ (pengambilan sampel darah pretest – posttest) rerata kadar leptin antar kelompok 

menunjukkan bahwa CTG memiliki penurunan kadar leptin lebih tinggi 

dibandingkan dengan ATG, RTG, dan COG. 

Berdasarkan hasil penelitian disimpulkan bahwa latihan aerobik, resistance, 

dan kombinasi terbukti dapat menurunkan kadar leptin dibandingkan dengan 

kelompok kontrol pada perempuan obesitas. Latihan kombinasi terbukti lebih 

efektif dan optimal dalam menurunkan kadar leptin dibandingkan dengan latihan 

aerobic dan resistance. Berdasarkan hasil penelitian disarankan bahwa latihan 

kombinasi dengan intensitas 60-70% HRmax dan 1RM dapat digunakan sebagai 

salah satu terapi nonfarmakologi dalam menurunkan kadar leptin yang berujung 

pada peningkatan sensitivitas leptin dan mencegah peningkatan prevalensi obesitas 

pada perempuan. 
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SUMMARY 

 

COMPARISON OF THE EFFECT OF AEROBIC, RESISTANCE, AND 

COMBINATION TRAINING MODERATE INTENSITY ON REDUCING 

LEPTIN LEVELS IN OBESITY WOMEN 

 

The prevalence rate of obesity worldwide has more than doubled since 

1980, nearly 1/3 of the world's population is now classified as overweight and 

obese. Obesity is more common in women than men. Based on the results of the 

2018 Basic Health Research (RISKESDAS), the prevalence of obesity has reached 

21.8%, this number is higher than in 2013 (14.8%) and 2007 (10.5%). During the 

determination of social distancing due to the 2019 Corona Virus (COVID-19) 

pandemic, more than 40% of people in America are considered obese with a body 

mass index (BMI) > 30 kg/m2. This is a serious problem that can threaten the quality 

of human resources and health problems in the world. Obesity is characterized by 

the accumulation of excess fat which is associated with hyperplasia and 

hypertrophy of adipose tissue. Leptin is a hormone produced by adipose tissue to 

regulate body fat mass with the ultimate goal of maintaining the body's energy 

stability. In obese subjects, leptin levels tend to be high and this is a marker of leptin 

resistance. Reducing leptin levels is one strategy to prevent leptin resistance. Long-

term exercise has been shown to reduce leptin levels. During exercise, the 

peroxisome proliferation-activated receptor coactivator-1α (PGC-1α) is triggered 

to stimulate the expression of fibronectin type III domain-containing protein 5 

(FNDC-5) and the proteolytic cleavage of the membrane protein FNDC-5 in 

skeletal muscle, resulting in the release of irisin into adipose tissue which then 

stimulates the browning process in white adipose tissue by stimulating the 

expression of the uncoupling protein-1 (UCP-1) gene through signaling p38 

mitogen-activated protein kinase (p38-MAPK), thereby increasing energy 

expenditure and decreasing fat accumulation. Many types of exercise can be done, 

so the purpose of this study is to analyze the comparison of the effect of aerobic, 

resistance, and a combination training of moderate-intensity on reducing leptin 

levels in obese women. 

This study is a true experiment, with the pretest-posttest control group 

design, using 28 obese women as subjects and divided into 4 groups, namely COG 

(n=7, control group, without intervention), ATG (n=7, aerobic training group), 

RTG (n=7, resistance training group) and CTG (n=7, combination training group). 

The intervention was carried out from 07.00 – 09.00 WIB. Aerobic training 

(running on a treadmill) was performed with an intensity of 60-70% Heart Rate 

Maximum (HRmax) for 45 minutes (5 minutes warm-up (50-60% HRmax), 35 

minutes of core (continuous 60-70% HRmax) and 5 minutes cooling (50-60% 

HRmax). Resistance training (using weights) is performed with an intensity of 60-

70% 1 Maximum Repetition (RM) for 45 minutes (5 minutes warm-up 50-60% 

HRmax), 35 minutes of core (5 sets, 15 repetitions, 150-second intervals), and 5 min 

cooling down (50-60% HRmax). Combination exercise is performed with aerobic 

exercise (intensity 60-70% HRmax) for 45 minutes (5 minutes warm-up (50-60% 

HRmax), 35 minutes core (continuous 60-70% HRmax) and 5 minutes cool down (50-

60% HRmax) and 60-70% 1 Rep Maximum (RM) intensity resistance training 
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performed for 45 minutes (5 minutes warm-up 50-60% HRmax), 35 minutes core (5 

sets, 15 reps, 150-second intervals), and 5 minutes cool down (50-60% HRmax). 

Blood samples were taken 30 minutes before the intervention and 24 hours after the 

intervention. Measurement of leptin levels using the ELISA method. The data 

analysis technique used a two-way test-ANOVA and Tukey's-HSD post hoc test 

with the Statistical Package for Social Science (SPSS). 

The results showed the mean pre-training vs. leptin levels. Post-training on 

COG (22.19±4.07 vs. 22.20±5.71 ng/mL) (p-value = 0.996). At ATG (26.57±6.48 

vs. 21.39±5.69 ng/mL) (p-value=0.010). At RTG (26.93±6.86 vs. 21.34±6.57 

ng/mL) (p-value=0.015). At CTG (23.10±6.34 vs. 16.90±2.86 ng/mL) (p-

value=0.017). Based on the results of the two-way ANOVA test, it was found that 

there was no significant difference in the mean leptin levels by treatment group (p-

value=0.204), but the mean leptin levels decreased significantly based on the time 

of blood collection (p-value=0.008). The results of the different test Δ (pretest-

posttest blood sampling) of the mean leptin levels between groups showed that CTG 

had a higher decrease in leptin levels than ATG, RTG, and COG. 

Based on the results of the study, it is concluded that aerobic, resistance, and 

combination exercise are proven to reduce leptin levels compared to the control 

group in obese women. Combination exercise has been proven to be more effective 

and optimal in reducing leptin levels compared to aerobic and resistance training. 

Based on the results of the study, it is suggested that a combination of exercise with 

an intensity of 60-70% HRmax and 1RM can be used as a non-pharmacological 

therapy in reducing leptin levels which leads to an increase in leptin sensitivity and 

prevents an increase in the prevalence of obesity in women. 
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ABSTRAK 

 

PERBANDINGAN PENGARUH LATIHAN AEROBIK, RESISTANCE, 

DAN KOMBINASI INTENSITAS MODERAT TERHADAP PENURUNAN 

KADAR LEPTIN PADA PEREMPUAN OBESITAS 

 

 

Pendahuluan: Obesitas erat hubungannya dengan resistensi leptin akibat dari 

akumulasi lemak yang tinggi. Modifikasi gaya hidup dengan latihan merupakan 

strategi yang tepat dalam menurunkan kadar leptin dengan tujuan meningkatkan 

sensitivitas leptin.   

Tujuan: Penelitian ini bertujuan untuk menganalisis perbandingan pengaruh 

latihan aerobik, resistance, dan kombinasi intensitas moderat terhadap penurunan 

kadar leptin pada perempuan obesitas. 

Metode: Penelitian ini merupakan true experiment, dengan rancangan penelitian 

the pretest-posttest control group design, menggunakan subjek 28 perempuan 

obesitas dan dibagi menjadi empat kelompok, yaitu COG (n=7, control group), 

ATG (n=7, aerobic training group), RTG  (n=7, resistance training group) dan 

CTG (n=7, combination training group). Latihan aerobik (lari di atas treadmill), 

intensitas 60-70% HRmax, 45 menit. Latihan resistance (menggunakan peralatan 

angkat beban), intensitas 60-70% 1 Repetisi Maksimal (RM), 45 menit. Latihan 

kombinasi (aerobik, intensitas 60-70% Hrmax) dan (resistance, intensitas 60-70% 

1 RM) selama 45 menit. Pengambilan sampel darah dilakukan 30 menit sebelum 

intervensi dan 24 jam pasca intervensi. Pengukuran kadar leptin menggunakan 

metode ELISA. Teknik analisis data menggunakan uji two way-ANOVA dan  

Tukey’s-HSD post hoc test dengan Statistic Package for Social Science (SPSS). 

Hasil: Terdapat perbedaan rerata kadar leptin pre dan post training pada kelompok 

ATG (26,57±6,48 vs. 21,39±5,69 ng/mL), RTG (26,93±6,86 vs. 21,34±6,57 

ng/mL), dan CTG (23.10±6.34 vs. 16.90±2.86 ng/mL). Pada COG tidak 

menunjukkan perbedaan rerata kadar leptin pre dan post training (22,19±4,07 vs. 

22,20±5,71 ng/mL). 

Kesimpulan: Kelompok CTG memiliki rata-rata penurunan kadar leptin lebih 

tinggi dibandingkan dengan kelompok ATG, RTG dan COG. 

 

Kata kunci: latihan aerobik, latihan resistance, latihan kombinasi, kadar leptin, 

perempuan obesitas. 
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ABSTRACT 

 

COMPARISON OF THE EFFECT OF AEROBIC, RESISTANCE, AND 

COMBINATION TRAINING MODERATE INTENSITY ON REDUCING 

LEPTIN LEVELS IN OBESITY WOMEN 

 

 

Introduction: Obesity is closely related to leptin resistance as a result of high-fat 

accumulation. Lifestyle modification with exercise is the right strategy for reducing 

leptin levels to increase leptin sensitivity. 

Objective: This study aims to analyze the comparison of the effect of aerobic, 

resistance, and a combination training of moderate-intensity on reducing leptin 

levels in obese women. 

Method: This study is a true experiment, with the pretest-posttest control group 

design, using 28 obese women as subjects and divided into 4 groups, namely COG 

(n=7, control group), ATG (n=7, aerobic training group), RTG (n=7, resistance 

training group) and CTG (n=7, combination training group). Aerobic training 

(running on a treadmill), intensity 60-70% HRmax, 45 minutes. Resistance training 

(using weights), intensity 60-70% 1 Maximum Repetition (RM), 45 minutes. 

Combined exercise (aerobic, intensity 60-70% HRmax) and (resistance, intensity 60-

70% 1 RM) for 45 minutes. Blood samples were taken 30 minutes before the 

intervention and 24 hours after the intervention. Measurement of leptin levels using 

the ELISA method. The data analysis technique used a two-way test-ANOVA and 

Tukey's-HSD post hoc test with the Statistical Package for Social Science (SPSS). 

Result: There was a difference in the mean pre and post-training leptin levels in the 

ATG group (26.57±6.48 vs. 21.39±5.69 ng/mL), RTG (26.93±6.86 vs. 21.34±6.57 

ng/mL), and CTG (23.10±6.34 vs. 16.90±2.86 ng/mL). The COG showed no 

difference in the mean pre and post-training leptin levels (22.19±4.07 vs. 

22.20±5.71 ng/mL). 

Conclusion: The CTG group have a higher average decrease in leptin levels than 

the ATG, RTG and COG groups. 

 

Keywords: aerobic training, resistance training, combination training, leptin 

levels, obese women. 
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