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We read with interest the paper by Damas et al (Damas et al. 2017) titled, “The 

development of skeletal muscle hypertrophy through resistance training: the role of muscle 

damage and muscle protein synthesis,” which, in part, endeavored to review the role of exercise-

induced muscle damage on muscle hypertrophy. This is a multifaceted topic and the authors are 

to be commended for attempting to delve into its complexities. That said, we feel there are a 

number of issues in interpretation of research and extrapolation that preclude drawing the 

inferences expressed in the paper that muscle damage neither explains nor potentiates increases 

in muscle hypertrophy. The intent of our letter is not to suggest that a causal role exists between 

hypertrophy and microinjury. Rather, we hope to provide balance to the evidence presented and 

offer the opinion that the jury is still very much out as to providing answers on the topic. 

Firstly, the authors cite a study by Damas et al (Damas et al. 2016) as evidence that 

muscle damage is not involved in the hypertrophic response. However, this study was not 

designed to investigate a cause-effect relationship, or even correlation, between muscle damage 

and growth. While the study eloquently demonstrated that an initial bout of damage was 

explanatory as to why muscle protein synthesis is not associated with exercise-induced 

hypertrophy over time, it in no way can be used to draw inferences as to the long-term effects of 

damage on muscular adaptations. To properly study the topic would require carrying out a 

longitudinal resistance training (RT) study whereby one group experienced a predetermined level 

of damage and then comparing with another group that experienced minimal damage. 

Unfortunately, such a design is problematic as attempting to isolate damage in this fashion would 

invariably involve altering other RT variables that would confound the ability to draw causality. 

With respect to the Damas et al (Damas et al. 2016) study, it is impossible to determine whether 

some level of muscle damage experienced by subjects contributed to the observed 

hypertrophic changes in the study. Moreover, it is not clear whether more (or less) damage may 

have influenced hypertrophy over time. The only thing that can be concluded in this regard is 

that an initial exercise bout in untrained individuals appears to be directed toward structural 

repair as opposed to hypertrophy; the effects of repeated exposure to varying levels of damage 

beyond the initial bout cannot be extrapolated from the study design.  

Second, the authors go on to cite the recent meta-analysis from our group (Schoenfeld et 

al. 2017) as evidence that there are no hypertrophic differences between the performance of 

concentric and eccentric actions and thus, given the well-established link between eccentric 



actions and micro-injury, indirectly inferring that muscle damage does not play a role in muscle 

growth. The authors’ conclusion was based on a priori alpha analysis, whereby the reported p-

value (p = 0.07) did not reach “statistical significance.” However, null hypothesis testing at a 

predetermined alpha level has been widely criticized as a flawed statistical method that should 

not be used to draw practical inferences (Bernards et al. 2017; Gelman and Stern. 2012; Hopkins 

et al. 2009). A closer inspection of our data using the reported magnitude-based statistics show 

that eccentric actions may indeed promote a superior hypertrophic response. As noted in our 

paper, the effect size difference (0.25) showed a modest but potentially meaningful magnitude of 

effect favoring eccentric exercise, and the 95% confidence intervals (-0.03, 0.52) clearly favored 

the eccentric condition. Moreover, based on the guidelines for statistics in exercise science 

proposed by Hopkins et al (Hopkins et al. 2009), results were likely/probably not due to chance 

alone. Thus, our data actually lend support to a hypertrophic benefit for eccentric actions. It also 

should be noted that eccentric actions have been shown to produce differential intracellular 

anabolic signaling responses compared to other muscle actions (Eliasson et al. 2006; Franchi et 

al. 2014), and the regional hypertrophic changes demonstrated between concentric and eccentric 

actions in several longitudinal studies have been hypothesized to be resultant to damage along 

the length of myofibers (Franchi et al. 2014; Hedayatpour and Falla. 2012). It remains 

speculative as to whether microinjury contributes to these differential effects between muscle 

actions, but the possibility that it may play a role cannot be dismissed based on current evidence. 

Lastly, the authors make the claim that satellite cells (SC) derived from damaging exercise are 

not involved in hypertrophic adaptations but rather function solely to mediate tissue 

regeneration. In support of this view, the authors cite a study by Hyldahl et al (Hyldahl et al. 

2015) who found no evidence of myonuclear addition for up to 27 days following an initial bout 

of lengthening contractions. However, as the authors note in their review, myonuclear addition is 

not realized until an increase in muscle size exceeds ~26%; the theoretical threshold above which 

additional myonuclei are necessary to support continued growth. A lack of increase in the 

incorporation of myonuclei therefore would be expected in the Hyldahl et al (Hyldahl et al. 

2015) study as minimal hypertrophy would necessarily occur from an acute bout of RT. 

Accordingly, under these circumstances there would be no impetus for SC-mediated myonuclear 

addition. Whether SC accretion from exercise-induced damage potentiates hypertrophic 

increases over time with repeated exercise damaging exercise bouts would require a longitudinal 



study comparing the effects of two distinct levels of muscle damage. It also is interesting to 

speculate that an increase in SC via damage may be particularly important for low responders to 

RT as well as older individuals, as evidence shows that their ability to expand the SC pool is 

suppressed, which may in turn explain the observed blunted hypertrophic response (Petrella et al. 

2006; Petrella et al. 2008).Whether SC derived from micro-injury could enhance hypertrophy in 

these populations requires future study. 

To summarize, the paper by Damas et al (Damas et al. 2017) addresses an important topic 

for understanding the mechanisms of muscle growth and raises some pertinent considerations as 

to what role, if any, muscle damage plays in the process. However, in the quest to provide 

answers to mechanistic questions we must avoid the temptation to prematurely infer conclusions 

that cannot be supported by the available literature. The question at hand is not whether muscle 

damage is the primary driver of hypertrophy; clearly it is not as compelling evidence indicates 

mechanical stress is predominant in this regard. The relevant question is whether muscle damage 

may enhance the hypertrophic response to regimented RT over time. And to this question, we 

contend that the current body of evidence is not sufficient to draw conclusions with any degree 

of confidence. There would seem to be a sound rationale for a potential beneficial effect as 

previously detailed in the literature (Schoenfeld. 2012). Moreover, Lilja et al (Lilja et al. 2017) 

recently demonstrated that high doses of anti-inflammatory drugs suppressed hypertrophic 

adaptations in young, healthy individuals, conceivably by inhibiting the cyclooxygenase (COX) 

pathway. It is intriguing that the inflammatory response elicited by muscle damage has been 

implicated in COX induction, and thus raises the possibility that repeated micro-injury from RT 

may augment its hypertrophic effects. How all this theory plays out in practice remains to be 

determined and highlights the need for more rigorous research. Until such research is carried out 

and in the absence of sufficient quality evidence on the topic, scientific protocol dictates the 

importance of remaining prudent, inquisitive and cautiously skeptical.  
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