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Abstract

The primary objective of this review was to examine the persistence of skeletal muscle hypertrophy
following a period of detraining after resistance training, with an emphasis on the roles of mechanical
tension, metabolic stress, and skeletal muscle fiber type. This review particularly addresses the differential
effects of mechanical and metabolic stimuli and stressors on the maintenance and retention of skeletal
muscle adaptations following detraining. Resistance training is typically performed using either heavy loads
with low repetitions or light loads with high repetitions, both of which may induce skeletal muscle
hypertrophy. In contrast to the pathways involved in the development of hypertrophy, detraining can
gradually attenuate resistance training-induced the skeletal muscle adaptations, leading to losses in skeletal
muscle mass and strength. Nevertheless, during the initial weeks of detraining, these declines are
predominantly neural, including reductions in the rate of force development and neural coordination,
whereas prolonged cessation of training is associated with a decrease in the cross-sectional area of type II
muscle fibers and marked reductions in strength. However, the phenomenon of muscle memory enables
skeletal muscles to regain their previous condition more rapidly, which has been attributed to the increase
in myonuclei acquired during periods of training. The existence of muscle memory further emphasizes the
importance of investigating the type of training stimulus in determining the quality and persistence of
skeletal muscle adaptations. Even after prolonged detraining, skeletal muscles remain capable of more rapid
restoration upon re-exposure to resistance training. Although evidence is available regarding various
aspects of resistance training and the phenomenon of muscle memory, sufficient information concerning
differences in the persistence of skeletal muscle hypertrophy induced by resistance training through
mechanical tension and metabolic stress, particularly under detraining conditions, is still lacking. This
review presents findings indicating that changes in skeletal muscle cross-sectional area, muscle mass, and
dynamic muscle strength, particularly during prolonged detraining periods, may depend on the type of
training stimulus, skeletal muscle fiber type, and duration of detraining. Furthermore, muscle memory
indicates that resistance training-induced skeletal muscle adaptations persist even during detraining, and
the restoration of previous adaptation levels following retraining occurs more rapidly than during the initial
training period. By synthesizing the available evidence, this review proposes the need for future research
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to investigate the persistence of skeletal muscle hypertrophy following a period of detraining after
resistance training, with an emphasis on the roles of mechanical tension, metabolic stress, and skeletal

muscle fiber type in healthy young individuals.
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