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Muscle hypertrophy, the growth and 
increase of muscle cells, is a central 
goal in resistance training and 
bodybuilding. Coaches, athletes, and 
professionals in the field often refer 
to various mechanisms they believe 
to be responsible for this muscle 
growth. Historically, one of the 
most commonly cited mechanisms 
has been micro-tears or micro-
damage in muscle fibers. However, 
recent research from the past five 
years has brought new insights, 
suggesting that micro-damage is 
not the primary cause of muscle 
hypertrophy. While micro-tears 
do occur as a result of resistance 
training, they are not the main 
mechanism driving muscle growth.

 THE ROLE OF MECHANICAL TENSION

The most important mechanism of 
hypertrophy is now understood to be 
mechanical tension. Our muscles are 
equipped with sensors that detect 
stress during resistance training. 
When these sensors perceive stress, 
they trigger a cascade of reactions 
that lead to muscle hypertrophy, 
provided other conditions for 
muscle growth are also met. 
Achieving mechanical tension 
involves applying a sufficient 
load to stress the muscles, which 
then activates signaling pathways 
essential for muscle hypertrophy.

Mechanical tension stimulates 
muscle growth by increasing the 
load and time under tension during 
exercises. This process activates 
various cellular pathways, including 

the mechanistic target of rapamycin 
(mTOR) pathway, which is crucial 
for protein synthesis and muscle 
growth. Therefore, focusing on 
progressive overload and ensuring 
that muscles are consistently 
challenged with increased 
weights and resistance is vital for 
maximizing hypertrophy.

 METABOLIC STRESS:  
 A SECONDARY MECHANISM

In addition to mechanical tension, 
another key mechanism for muscle 
hypertrophy is metabolic stress. 
This type of stress can induce a 
different form of muscle growth 
known as sarcoplasmic hypertrophy. 
Metabolic stress occurs when the 
muscle cells are subjected to intense 
activity, leading to the accumulation 
of metabolites like lactate, hydrogen 
ions, and inorganic phosphate. These 
metabolites create an environment 
that promotes muscle growth through 
increased cellular swelling and the 
activation of growth pathways.

A notable method for inducing 
metabolic stress is blood flow 
restriction (BFR) training. BFR 
training involves restricting blood 
flow to the muscles during exercise, 
typically using bands or cuffs. This 
restriction causes a buildup of 
metabolic byproducts and creates an 
environment conducive to muscle 
growth. Studies have shown that 
BFR training can lead to significant 
hypertrophy, even with relatively 
low loads, making it an effective 
strategy for enhancing muscle size.

 RETHINKING MICRO-DAMAGE  
 IN MUSCLE GROWTH

While the concept of micro-damage 
was once the cornerstone of muscle 
growth theories, it is now seen as 
a secondary factor. Micro-tears do 
occur during resistance training, 
but their role in muscle hypertrophy 
is more about signaling repair 
processes rather than directly 
causing muscle growth. The repair 
of these micro-tears can contribute 
to muscle remodeling, but the 
primary drivers of hypertrophy 
remain mechanical tension and 
metabolic stress.

 CONCLUSION

In summary, the understanding of 
muscle hypertrophy mechanisms 
has evolved significantly. While 
micro-damage was once thought 
to be the main driver of muscle 
growth, current research highlights 
the importance of mechanical 
tension and metabolic stress as 
primary mechanisms for achieving 
hypertrophy through resistance 
training. Focusing on these factors 
can help athletes and fitness 
enthusiasts optimize their training 
programs for maximum muscle 
growth and strength gains. As the 
science of muscle hypertrophy 
continues to advance, it is crucial 
to stay informed about the latest 
findings to ensure that training 
methods are based on the most 
accurate and effective principles.
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Repetitions In Reserve is simply 
a way to evaluate or measure in a 
set of any typical (or not so typical) 
bodybuilding exercise how many 
repetitions you think or interpret 
you have left until you reach positive 
failure on a repetition, that is, when 
you can no longer move the weight. 

Therefore, if a coach tells you 
to use RIR 2 in a set, it means 
that the set should have as many 
repetitions as necessary, but always 
understanding that you will finish 
it voluntarily two repetitions before 
you fail on the positive part of the 
repetition. Obviously, there is no way 
to know this other than subjectively, 
by yourself. 

Like any intensity method in 
exercise, it has its usefulness, as 
long as it is used in those plans 
and for people who can have 

physical benefits when using these 
techniques. They are usually used in 
a program aimed at increasing the 
intensity of the workouts. You can 
start with an RIR 5 and every two 
weeks restrict one, moving to RIR 4 
and so on. In 10 weeks (for example), 
you can complete a training cycle 
where you will increase the intensity 
in this way, and thus improve your 
performance and muscle mass. 

The utility or profitability of this 
method somewhat depends on how 
it is used, but it will only be useful 
for people we can consider advanced 
in training, which happens after 3-4 
years of serious training where you 
have improved by about 12-15 or 20 
kilos of muscle mass since you started 
training. 

In this case, it is quite noticeable 
that it is a method not known in the 

classic or golden age of bodybuilding 
(from the 60s to the 80s of the past 
century). It is a resource that can 
undoubtedly be useful and, in my 
opinion, also has the advantage of 
not forcing the body to reach muscle 
failure in every workout, which for 
me has more advantages than the 
opposite. 

The problem arises because most 
of the people I have seen using this 
method have not gained more than 
3-4 kilos since they started training 
and certainly have been training for 
less than 2-3 years, so they would be 
considered intermediates; and these 
play with other types of methods 
to improve. Much more basic and 
simple methods. It’s not that they 
won’t have improvements, it’s that 
they would have them much more 
easily if they did it differently.

What does RIR means?
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 INTRODUCTION:

In the quest for effective back pain 
management strategies, walking 
emerges as a potent yet often 
underestimated ally. This simple, 
accessible activity has garnered 
attention for its ability to alleviate 
various forms of discomfort, 
including the notorious back pain. 
While conventional treatments offer 
relief, recent research illuminates 
the profound benefits of integrating 
walking into daily routines. 
Furthermore, the unconventional 
practice of retro walking, or 
walking backward, has emerged as 
a promising avenue for enhancing 
back pain relief and overall physical 
well-being.

 THE POWER OF WALKING:

A wealth of studies underscores the 
multifaceted advantages of walking 
in the realm of back pain relief. 
Beyond its apparent cardiovascular 
benefits, walking serves as a 
catalyst for the body’s natural pain-
relieving mechanisms. It enhances 
the circulation of natural opioids, 
reduces pain sensitivity, and fosters 
the production of synovial fluid 
within joints. Additionally, walking 
strengthens muscles, optimizes 
lumbar function, and contributes 
to weight management, thereby 
mitigating overall compression 
forces on the back. Furthermore, 
by promoting increased blood flow 
to spinal muscles and facilitating 
the elimination of cellular waste 
products, walking actively supports 
cellular healing processes.

 RETRO WALKING: 
 A NOVEL APPROACH:

Amidst conventional walking 
practices, retro walking emerges as 
a captivating alternative for back 
pain management. Characterized by 
its backward motion, retro walking 

presents a unique challenge to the 
back and surrounding muscles. 
This distinctive practice not only 
demands heightened neuromuscular 
coordination but also engages 
muscles in novel ways, particularly 
the quadriceps. Research 
indicates that retro walking 
activates muscle groups often 
neglected during forward walking, 
facilitating the delivery of oxygen 
to undercirculated tissues and 
triggering physiological responses 
conducive to healing.

 INCORPORATING VARIED  
 MOVEMENT:

While forward walking serves 
as a cornerstone of back pain 
management, the advent of retro 
walking underscores the importance 
of diversifying movement patterns. 

Integrating activities such as retro 
walking, lateral movements, and 
dynamic stretching exercises 
into daily routines offers a 
comprehensive approach to back 
pain relief. By targeting different 
muscle groups and enhancing joint 
mobility, varied movement patterns 
mitigate the risk of chronic back 
pain and injury while promoting 
overall physical resilience.

 CONCLUSION:

Walking, whether performed in 
its traditional forward motion or 
the unconventional retro fashion, 
embodies a holistic approach to back 
pain management. By embracing 
the inherent power of movement, 
individuals can transcend back 
discomfort, optimize physical function, 
and elevate their quality of life.
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