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Table 1 Comparison of differences in arm, leg, muscle mass, and fat mass pre-and post-resistance exercise

Pre (kg) Post (kg) Difference (kg) T p—value
2.62 2.67 0.05 -2.30 0.03
Arm
2.59 2.64 0.05 -2.36 0.02
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Table 2 Comparison of muscle mass and fat mass
among VRT, IST, and DCER groups post-resistance

exercise

Team N Mean(kg) SD Adjusted Mean (kg) p-value

VRT 15 203 63 29.1
Muscle ™ op 3 279 67 28.7 0.34
mass
DCER 15 290 7.2 28.6
VRT 15 188 10.1 16.2
Fatmass IST 13 161 7.1 16.9 0.68
DCER 15 147 64 16.5
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Effects of Different Forms of Resistance Training on Muscle
and Fat Mass in University Students

Huang Yingcheng' Su Yaqi2 Ji Changjin3

1.Guangzhou College of Technology and Business, Guangzhou;
2. North University of China, Taiyuan;
3. Tongmyong University, Busan

Abstract: Resistance training has been widely recognized as an effective strategy for increasing muscle strength and
improving body composition. However, the comparative effectiveness of different training modalities—dynamic
constant external resistance training (DCER), variable resistance training (VRT), and isometric strength training
(IST)—remains unclear for untrained individuals. This study aimed to compare these training methods and provide
practical recommendations for beginners. Forty-five untrained university students were randomly assigned to one of
three groups (DCER, VRT, IST). All participants completed an 8-week training program, consisting of two sessions
per week, targeting the anterior deltoid and quadriceps muscles. Body composition (muscle mass and fat mass) was
assessed pre- and post-intervention using an InBody770 analyzer. Additionally, a portable electromyography (EMG)
device was used throughout the training sessions to monitor muscle activation and ensure consistent training intensity
across groups. Training volume and intensity were matched among the three interventions, with resistance modality
being the only variable factor. After 8 weeks, all three groups demonstrated significant increases in muscle mass and
significant reductions in fat mass. However, no statistically significant differences were observed among the groups in
terms of muscle gain or fat loss, indicating that all three training modalities produced comparable improvements in body
composition for untrained individuals. For beginners, maintaining appropriate training volume and intensity appears
to be more critical than choosing among DCER, VRT, or IST. These findings suggest that individuals may select any of
the three modalities based on personal preference or equipment availability, as each yields similarly beneficial effects on
muscle hypertrophy and fat reduction.

Key words: Resistance training; Muscle; Body fat percentage; University students
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