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RINGKASAN

EFEK LATIHAN PENGUATAN MODIFIKASI HYBRID TERHADAP 
TORSI KONSENTRIK MAKSIMAL QUADRICEPS FEMORIS DAN

TORSI EKSENTRIK MAKSIMAL HAMSTRING PADA SUBJEK SEHAT 
TIDAK TERLATIH

Peningkatan inaktivitas fisik akibat pandemi COVID-19 berpotensi 

menimbulkan gangguan kesehatan. Penurunan pembebanan mekanik otot akibat 

penurunan jumlah langkah per hari dilaporkan menyebabkan penurunan kekuatan 

otot tungkai bawah. Metode latihan hybrid merupakan metode latihan yang 

dikembangkan di Universitas Kurume, Jepang. Latihan hybrid menggunakan gaya 

yang dihasilkan oleh otot antagonis yang distimulasi secara elektrik untuk 

memberikan resistensi terhadap otot agonis yang berkontraksi volunter. Latihan ini 

mungkin dapat menjadi pilihan efektif untuk latihan penguatan di masa pandemi 

karena tidak memerlukan alat resistensi atau stabilisasi eksternal. Karena alat 

hybrid training system sulit direplikasi, modifikasi latihan hybrid dilakukan dengan 

menggunakan alat stimulasi konvensional. Penelitian ini bertujuan untuk 

menganalisis adanya perbedaan torsi konsentrik maksimal quadriceps femoris 
(TKMQ) dan torsi eksentrik maksimal hamstring (TEMH) antara kelompok yang 

diberikan latihan penguatan modifikasi hybrid dibandingkan dengan kelompok 

yang diberikan NMES protokol Russian pada subjek sehat tidak terlatih.

Penelitian dilakukan di Instalasi Rehabilitasi Medis RSUD Dr. Soetomo 

Surabaya. Subjek adalah 30 orang laki-laki sehat tidak terlatih yang berusia 18-40 

tahun dan telah memenuhi kriteria inklusi serta tidak memenuhi kriteria eksklusi. 

Subjek dibagi menjadi dua kelompok yaitu 15 orang dalam kelompok perlakuan 

yang mendapatkan latihan penguatan modifikasi hybrid 3 kali perminggu selama 4 

minggu, dan 15 orang dalam kelompok kontrol yang mendapatkan terapi NMES 

Russian stimulation 3 kali perminggu selama 4 minggu.

Hasil analisis menunjukkan peningkatan TKMQ 60o/detik (p-value 0.005) 

and TKMQ 120o/detik (p-value 0.001) pada tungkai non dominan di kelompok 

perlakuan. Terdapat peningkatan TKMQ 60o/detik (p-value 0.043), TKMQ 

120o/detik (p-value 0.014) dan TEMH 120o/detik (p-value 0.043) pada tungkai non 

dominan di kelompok kontrol. Terdapat perbedaan signifikan perubahan (delta) 

torsi maksimal antara kedua kelompok pada TKMQ 120o/detik non dominan (p-
value 0,036).

Penelitian ini menunjukkan bahwa terdapat perbedaan peningkatan yang 

lebih besar pada torsi konsentrik maksimal quadriceps pada pemberian latihan 

penguatan modifikasi hybrid dibandingkan NMES protokol Russian pada subjek 

sehat tidak terlatih.
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SUMMARY

EFFECTS OF MODIFIED HYBRID TRAINING ON CONCENTRIC 
QUADRICEPS FEMORIS PEAK TORQUE AND ECCENTRIC 

HAMSTRING PEAK TORQUE IN UNTRAINED HEALTHY SUBJECTS

Increased physical inactivity due to the COVID-19 pandemic has the 

potential to cause health problems. A decrease in muscle mechanical loading due 

to a decrease in the number of steps per day was reported to cause a decrease in leg 

muscle strength. The hybrid training method was a training method developed at 

Kurume University, Japan. Hybrid training use the force generated by an 

electrically stimulated antagonist muscle to provide resistance to a voluntarily 

contracting agonist muscle. This exercise might be an effective choice for 

strengthening exercises during a pandemic because it did not require external 

resistance or stabilization devices. Because the hybrid training system device was 

difficult to replicate, modifications to the hybrid training system were carried out 

using conventional stimulation tools to improve leg muscle strength. The aim of 

this study was to analyze the difference in concentric quadriceps femoris peak 

torque (QCON) and eccentric hamstring peak torque (HECC) between the group 

given the modified hybrid strengthening exercise compared to the group given the 

Russian protocol NMES in untrained healthy subjects.

The research was conducted at the Medical Rehabilitation Installation of Dr.

Soetomo Hospital Surabaya. Subjects were 30 untrained healthy men aged 18-40 

years who had met the inclusion criteria and did not meet the exclusion criteria. 

Subjects were divided into two groups, namely 15 people in the treatment group 

who received hybrid modification strengthening exercises 3 times per week for 4 

weeks, and 15 people in the control group who received Russian stimulation therapy 

3 times per week for 4 weeks. 

There were increases in 60o/sec QCON (p-value 0.005) and 120o/sec QCON (p-

value 0.001) in non-dominant leg in the treatment group. There were increases in 

60o/sec QCON (p-value 0.043), 120o/sec QCON (p-value 0.014) and 120o/sec HECC (p-

value 0.043) in non-dominant leg in the control group. There is a significant 

difference in peak torque delta between the two groups at non-dominant 120o/sec 

QCON (p-value 0.036). 

This study showed that there was a bigger increase in concentric quadriceps 

femoris peak torque in the modified hybrid training exercises group compared to 

the Russian stimulation group in untrained healthy subjects. 
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ABSTRAK

EFEK LATIHAN PENGUATAN MODIFIKASI HYBRID TERHADAP 
TORSI KONSENTRIK MAKSIMAL QUADRICEPS FEMORIS DAN

TORSI EKSENTRIK MAKSIMAL HAMSTRING PADA SUBJEK SEHAT 
TIDAK TERLATIH

Wirawan Indra Priyantono, Damayanti Tinduh, Nuniek Nugraheni

Latar Belakang: Peningkatan inaktivitas fisik akibat pandemi COVID-19 

berpotensi menimbulkan gangguan kesehatan. Penurunan pembebanan mekanik

otot akibat penurunan jumlah langkah per hari dilaporkan menyebabkan penurunan 

kekuatan otot tungkai bawah. Metode latihan hybrid merupakan metode latihan 

yang dikembangkan di Universitas Kurume, Jepang. Latihan hybrid menggunakan 

gaya yang dihasilkan oleh otot antagonis yang distimulasi secara elektrik untuk 

memberikan resistensi terhadap otot agonis yang berkontraksi volunter. Latihan ini 

mungkin dapat menjadi pilihan efektif untuk latihan penguatan di masa pandemi 

karena tidak memerlukan alat resistensi atau stabilisasi eksternal. Karena alat 

hybrid training system sulit direplikasi, modifikasi latihan hybrid dilakukan dengan 

menggunakan alat stimulasi konvensional. Penelitian ini bertujuan untuk 

menganalisis adanya perbedaan torsi konsentrik maksimal quadriceps femoris 
(TKMQ) dan torsi eksentrik maksimal hamstring (TEMH) antara kelompok yang 

diberikan latihan penguatan modifikasi hybrid dibandingkan dengan kelompok 

yang diberikan NMES protokol Russian pada subjek sehat tidak terlatih.

Metode: Penelitian dilakukan di Instalasi Rehabilitasi Medis RSUD Dr. Soetomo 

Surabaya. Subjek adalah 30 orang laki-laki sehat tidak terlatih yang berusia 18-40 

tahun dan telah memenuhi kriteria inklusi serta tidak memenuhi kriteria eksklusi. 

Subjek dibagi menjadi dua kelompok yaitu 15 orang dalam kelompok perlakuan 

yang mendapatkan latihan penguatan modifikasi hybrid 3 kali perminggu selama 4 

minggu, dan 15 orang dalam kelompok kontrol yang mendapatkan terapi NMES 

Russian stimulation 3 kali perminggu selama 4 minggu.

Hasil: Terdapat peningkatan TKMQ 60o/detik (p-value 0.005) and TKMQ 

120o/detik (p-value 0.001) pada tungkai non dominan di kelompok perlakuan.

Terdapat peningkatan TKMQ 60o/detik (p-value 0.043), TKMQ 120o/detik (p-value
0.014) dan TEMH 120o/detik (p-value 0.043) pada tungkai non dominan di 

kelompok kontrol. Terdapat perbedaan signifikan perubahan (delta) torsi maksimal

antara kedua kelompok pada TKMQ 120o/detik non dominan (p-value 0,036).

Kesimpulan: Terdapat perbedaan peningkatan yang lebih besar pada torsi 

konsentrik maksimal quadriceps pada pemberian latihan penguatan modifikasi 

hybrid dibandingkan NMES protokol Russian pada subjek sehat tidak terlatih.

Kata Kunci: torsi konsentrik maksimal quadriceps femoris, torsi eksentrik 

maksimal hamstring, latihan modifikasi hybrid, stimulasi Russian, latihan resistensi
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ABSTRACT

EFFECTS OF MODIFIED HYBRID TRAINING ON CONCENTRIC 
QUADRICEPS FEMORIS PEAK TORQUE AND ECCENTRIC 

HAMSTRING PEAK TORQUE IN UNTRAINED HEALTHY SUBJECTS

Wirawan Indra Priyantono, Damayanti Tinduh, Nuniek Nugraheni

Background: Increased physical inactivity due to the COVID-19 pandemic has the 

potential to cause health problems. A decrease in muscle mechanical loading due 

to a decrease in the number of steps per day was reported to cause a decrease in leg 

muscle strength. The hybrid training method was a training method developed at 

Kurume University, Japan. Hybrid training use the force generated by an 

electrically stimulated antagonist muscle to provide resistance to a voluntarily 

contracting agonist muscle. This exercise might be an effective choice for 

strengthening exercises during a pandemic because it did not require external 

resistance or stabilization devices. Because the hybrid training system device was 

difficult to replicate, modifications to the hybrid training system were carried out 

using conventional stimulation tools to improve leg muscle strength. The aim of 

this study was to analyze the difference in concentric quadriceps femoris peak 

torque (QCON) and eccentric hamstring peak torque (HECC) between the group 

given the modified hybrid strengthening exercise compared to the group given the 

Russian protocol NMES in untrained healthy subjects.

Methods: The research was conducted at the Medical Rehabilitation Installation of 

Dr. Soetomo Hospital Surabaya. Subjects were 30 untrained healthy men aged 18-

40 years who had met the inclusion criteria and did not meet the exclusion criteria.

Subjects were divided into two groups, namely 15 people in the treatment group 

who received hybrid modification strengthening exercises 3 times per week for 4 

weeks, and 15 people in the control group who received Russian stimulation therapy 

3 times per week for 4 weeks. 

Results: There were increases in 60o/sec QCON (p-value 0.005) and 120o/sec QCON

(p-value 0.001) in non-dominant leg in the treatment group. There were increases 

in 60o/sec QCON (p-value 0.043), 120o/sec QCON (p-value 0.014) and 120o/sec HECC

(p-value 0.043) in non-dominant leg in the control group. There is a significant 

difference in peak torque delta between the two groups at non-dominant 120o/sec 

QCON (p-value 0.036). 

Conclusion: There was a bigger increase in concentric quadriceps femoris peak 

torque in the modified hybrid training exercises group compared to the Russian 

stimulation group in untrained healthy subjects. 

Keywords: concentric quadriceps peak torque, eccentric hamstring peak torque, 

modified hybrid training, Russian stimulation, resistance exercise
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