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RINGKASAN 

 

POLA PENINGKATAN KADAR IRISIN AKIBAT MODERATE 

INTENSITY INTERVAL DAN CONTINUOUS EXERCISE  

PADA REMAJA PEREMPUAN OBESITAS 

 

 

 

Tingkat prevalensi obesitas pada tahun 2015 mencapai 12% atau sekitar 

603,7 juta orang dewasa di seluruh dunia. Di Asia Tenggara prevalensi obesitas 

mencapai 1,7% pada tahun 1980 dan mengalami peningkatan menjadi 6,2% pada 

tahun 2015. Berdasarkan hasil Riset Kesehatan Dasar (Riskesdas) di Indonesia 

tahun 2018 menunjukkan bahwa prevalensi obesitas pada usia (di atas 18 tahun) 

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

dan tahun 2007 (10,5%). Diperkirakan tahun 2030 prevalensi obesitas akan 

mencapai 57,8% dari seluruh populasi dunia. Peningkatan prevalensi obesitas sudah 

sangat mengkhawatirkan baik di negara maju maupun negara berkembang dan 

menjadi ancaman yang sangat serius terhadap kesehatan masyarakat. Gaya hidup, 

pola makan yang tidak sehat dan kurangnya aktivitas fisik menjadi pemicu 

terjadinya obesitas. Oleh karena itu, modifikasi gaya hidup dengan pendekatan 

nonfarmakologis berbasis exercise merupakan strategi yang tepat. Exercise dinilai 

sebagai salah satu metode yang sangat efektif dan efisien dalam mencegah 

peningkatan prevalensi obesitas. Exercise terbukti dapat menyebabkan terjadinya 

pengeluaran energi yang dimediatori oleh hormon irisin. Exercise menginduksi 

irisin melalui 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 sirkulasi darah. 

Pelepasan irisin dalam sirkulasi darah akan 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. 
Atas dasar hal tersebut maka tujuan dari penelitian ini adalah untuk menganalisis 

pola peningkatan kadar irisin akibat moderate intensity interval exercise (MIIE) dan 

moderate intensity continuous exercise (MICE) pada remaja perempuan obesitas. 
Penelitian ini menggunakan metode penelitian true experiment, dengan 

rancangan penelitian Basic Time Series Design dengan menggunakan subjek 18 

remaja perempuan obesitas dan secara random dibagi menjadi 3 kelompok, yaitu A 

(n=6, kontrol tanpa intervensi), B (n=6, moderate intensity interval exercise) dan C 

(n=6, moderate intensity continuous exercise). Intervensi dilakukan pada pukul 

07.00–09.00 WIB. Intervensi MIIE dilakukan selama 45 menit (5 menit pemanasan, 

35 menit inti (5 menit kerja dan 2.5 menit istirahat interval dengan recovery aktif 

di atas treadmill serta dilakukan 5 kali pengulangan) dan 5 menit pendinginan), 

sedangkan MICE dilakukan selama 40 menit (5 menit pemanasan, 30 menit inti dan 

5 menit pendinginan). Pengambilan sampel darah dilakukan sebelum intervensi dan 

10 menit, 6 jam, 24 jam pasca intervensi MIIE dan MICE pada vena cubiti. 

Pengukuran kadar irisin serum menggunakan Enzyme-Linked Immunosorbent 

Assay (ELISA) kit (Code EK-067-29; Lot No. 608791; Phoenix Pharmaceuicals, 
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Inc., Burlingame, CA 94010 USA) dengan satuan konsentrasi ng/mL. Teknik 

analisis data menggunakan uji ANOVA dan LSD post hoc test dengan Statistic 

Package for Social Science (SPSS). 

Hasil didapatkan kadar irisin berdasarkan waktu pengambilan dan 

intervensi MIIE dan MICE pada A1 (3.259±1.282) ng/mL, B1 (3.395±0.596) 

ng/mL, C1 (4.287±1.228) ng/mL dan (p=0.235). Pada A2 (2.996±0.863) ng/mL, 

B2 (4.714±1.059) ng/mL, C2 (5.933±1.378) ng/mL dan (p=0.001). Pada A3 

(3.038±0.601) ng/mL, B3 (4.616±0.943) ng/mL, C3 (5.520±0.929) ng/mL dan 

(p=0.000), sedangkan pada A4 (3.040±0.909) ng/mL, B4 (4.634±0.752) ng/mL, C4 

(5.341±1.895) ng/mL dan (p=0.022). 

Berdasarkan hasil penelitian disimpulkan bahwa moderate intensity 

continuous exercise dan moderate intensity interval exercise secara signifikan 

meningkatkan kadar irisin 10 menit, 6 jam dan 24 jam pasca intervensi 

dibandingkan dengan kelompok kontrol pada remaja perempuan obesitas. 

Berdasarkan hasil penelitian disarankan bahwa latihan continuous dengan intensitas 

moderat (60-70% HRmax) menggunakan treadmill yang dilakukan selama 40 

menit/sesi latihan dapat digunakan sebagai salah satu terapi nonfarmakologi dalam 

mecegah peningkatan prevalensi obesitas pada remaja perempuan. 
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SUMMARY 

 

THE INCREASING PATTERN OF IRISIN LEVEL DUE TO MODERATE 

INTENSITY INTERVAL AND CONTINUOUS EXERCISE 

ON TEENAGE GIRL OBESITY 

 

 

 

The prevalence of obesity in 2015 reached 12% or about 603.7 million 

adults in the whole world. In Southeast Asia prevalence of obesity reached 1.7% in 

1980 and increased to 6.2% in 2015. Based on Indonesia Basic Health Research 

(RISKESDAS) in Indonesia on 2018 show that the prevalence of obesity in age (18 

years above) reach 21.8% the amount of obesity is higher than in 2013 (14.8%) and 

in 2007 (10.5%). It is estimated that in 2030 the prevalence of obesity will reach 

57.8% of the whole world population. The prevalence rate of obesity in developed 

and developing countries has become a serious threat to public health. A way of 

living, unhealthy eating habits and lack of physical activity cause obesity. 

Therefore, the change of lifestyle with non-pharmacologist approach based on 

exercise is the right strategy. Exercise is considered as one of effective and efficient 

way in preventing an increase of prevalence of obesity. Exercise has proven in 

caused energy expenditure mediated by irisin hormone. Exercise induces irisin 

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

stimulate fibronectin type III domain-containing protein 5 (FNDC-5) then FNDC5 

membrane protein proteolysis division occurs in skeletal muscle, so the discharge 

occur irisin toward the circulation blood. It will stimulate the browning process in 

white fat tissue by stimulating uncoupling protein-1 (UCP-1) gene expression 

through signaling p38 mitogen-aktivated protein kinase (p38-MAPK), so it cause 

an increase in energy expenditure and decrease in fat accumulation. Based on 

explanation above, the aims of this research is analyzing the increasing pattern of 

irisin due to moderate intensity interval exercise (MIIE) and moderate intensity 

continuous exercise (MICE) on teenage girl obesity. 

This research use true experiment method, with basic time research design 

by using 18 obese teenage girl and randomly divided into three groups. They are A 

(n=6 control without intervention), B (n=6, moderate intensity interval exercise) 

and C (n=6, moderate intensity continuous exercise). The intervention has done at 

07.00-09.00. MIIE intervention has been done for 45 minutes, (5 minutes warming 

up, 35 minutes exercise (5 minutes working up and 2.5 minutes rest with active 

recovery on the treadmill and 5 repetitions) and 5 minutes cooling down activities), 

while MICE has done for 40 minutes (5 minutes warming up, 30 minutes working 

out, 5 minutes cooling down activities). Blood sample were taken before 

intervention and 10 minutes, 6 hours, 24 hours after intervention after MIIE and 

MICE in the cubital vein. Measurement of serum irisin levels uses Enzyme-Linked 

Immunosorbent Assay (ELISA) kit (Code EK-067-29; Lot No. 608791; Phoenix 

Pharmaceuicals, Inc., Burlingame, CA 94010 USA) with a unit of concentration 

ng/mL. The technique of data analysis uses ANOVA dan LSD post hoc test with 

Statistic Package for Social Science (SPSS). 
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The result is obtained based on the time of extracting and intervention MIIE 

and MICE on A1 (3.259±1.282) ng/mL, B1 (3.395±0.596) ng/mL, C1 

(4.287±1.228) ng/mL and (p=0.235). On A2 (2.996±0.863) ng/mL, B2 

(4.714±1.059) ng/mL, C2 (5.933±1.378) ng/mL and (p=0.001). On A3 

(3.038±0.601) ng/mL, B3 (4.616±0.943) ng/mL, C3 (5.520±0.929) ng/mL and 

(p=0.000), while on A4 (3.040±0.909) ng/mL, B4 (4.634±0.752) ng/mL, C4 

(5.341±1.895) ng/mL and (p=0.022). 

Based on the research can be conclude that moderate intensity continuous 

exercise dan moderate intensity interval exercise significantly increasing irisin 

levels 10 minutes, 6 hours, 24 hours after intervention compared with control group 

to teenage girl obesity. Based on the result of the study it is recommended that 

moderate intensity continuous exercise (60-70% HRmax) by using treadmill for 40 

minutes/exercise session can be used as one of non-pharmacological therapy to 

prevent the increasing prevalence of obesity on teenage girl. 
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