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Abstract

Strength training is essential for maintaining and optimizing health and is an effective non-pharmacological 
resource in the treatment of various comorbidities. The repercussions revolve around the promotion of 
motivated adaptations due to the planning and structuring of the training program through the manipulation 
of variables such as intensity, volume, selection and order of exercises, weekly frequency, cadence, and 
amplitude. These include the manipulation of variables such as intensity, volume, exercise selection 
and order, recovery interval, weekly frequency, cadence, and amplitude. This study aims to discuss the 
importance of anatomical knowledge and the use of an appropriate execution technique, which must 
be applied in strength exercises. However, what can be observed in practice is a lack of methodology, 
as well as an undefined movement standard of exercises, which is based on the premise of improving 
body composition. In this context, the study points to the need for a more robust discussion on the 
movement standard and the application of an adequate execution technique in three exercises commonly 
prescribed in physical training programs. Implementing a proper execution technique based on origin, 
muscle and joint insertion and actions could optimize strength, hypertrophy, and weight loss results. 
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OPINION ARTICLE
The importance of anatomical knowledge and execution technique for optimizing strength training 
results: opinion article
A importância do conhecimento anatômico e da técnica de execução para otimização dos resulta-
dos do treinamento de força: artigo de opinião
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And, since improving these components is related to a reduction in comorbidities, there is a need for 
studies that discuss the role of movement execution in greater depth. Thus, further research could 
evoke a debate on the feasibility of incorporating execution technique as the eighth variable in muscle 
strength training.
Keywords: Physical exercise; physical training; body composition.

Resumo

O treinamento de força é essencial para a manutenção e para otimização da saúde, sendo um recurso 
não-farmacológico eficaz no tratamento de variadas comorbidades. As repercussões giram em torno 
da promoção de adaptações motivadas em função do planejamento e da estruturação do programa de 
treinamento através da manipulação das variáveis tais como, intensidade, volume, seleção e ordem 
dos exercícios, intervalo de recuperação, frequência semanal, cadência e amplitude. O presente estudo 
tem como objetivo discutir a importância do conhecimento anatômico e a utilização de uma adequada 
técnica de execução que deve ser aplicada de maneira imprescindível nos exercícios de força. Todavia, 
o que se observa na prática é uma negligência metodológica, além de uma indefinição no padrão 
de movimento dos exercícios que tem como premissa a melhoria da composição corporal. Nesse 
contexto, o estudo aponta a necessidade de uma discussão mais robusta sobre o padrão de movimento 
e a aplicação de uma adequada técnica de execução em três exercícios comumente prescritos em 
programas de treinamento físico. A implementação de uma técnica de execução adequada com base 
na origem, inserção e ações musculares e articulares poderia otimizar os resultados de força, de 
hipertrofia e de emagrecimento. E, uma vez que a melhoria desses componentes está relacionada 
à redução de comorbidades, é necessário estudos que discutam com maior profundidade o papel 
da execução do movimento. Desta forma, novas pesquisas poderão abrir espaço para debates em 
relação à viabilidade da incorporação da técnica de execução como a oitava variável do treinamento 
de força muscular.
Palavras-chave: Exercício físico; treinamento físico; composição corporal.

This article expresses the author’s opinion on the subject, exempting the journal from any 
responsibilities. Although a peer review was conducted, the thought expresses here may be 
refuted.
Esse artigo expressa a opinião do autor sobre a temática eximindo qualquer responsabilidade 
da revista. Embora tenha sido realizada uma avaliação por pares o pensamento aqui expresso 
pode ser refutado.

Introduction

Strength training is one of the non-aerobic 
components of physical fitness [1], making it 

essential for optimizing and maintaining health. 
As an efficient and safe tool for preventing and 
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treating various chronic diseases [2,3], strength 
training is considered a non-pharmacological treat-
ment and should be included in physical training 
programs [4].

This non-aerobic component [1] can be per-
formed in the form of weight training and one of its 
benefits is muscle strength increase, i.e. greater 
activation of motor units, also known as increased 
mind-muscle connection, helping with muscle hy-
pertrophy and weight loss [5]. Physical training can 
improve the immune system [6], metabolic system 
[7], cardiorespiratory system [8], and various other 
body systems, providing greater autonomy and 
quality of life for different population profiles, such 
as the elderly [9]. It can also be used for specific 
recovery/rehabilitation or prevention of osteomio-
articular injuries [10].

The main variables in strength training include 
intensity, volume, exercise selection and order, 
recovery interval, weekly frequency, cadence, and 
range of motion [11]. Thus, to optimize the benefits 
of strength training, this opinion article advocates 
that execution technique should be an essential 
variable for the development of strength, hypertro-
phy, and protocols focused on weight loss, among 
other objectives mentioned above [11].

Considerations on the execution technique

To better direct the force to the target mus-
cle and reduce the contraction of the auxiliary 
muscles, also known as secondary motor mus-
cles, it is essential to have a technical-scientific 

knowledge of the anatomy and joint functionality 
of the scapular and pelvic girdles. Mastering these 
concepts is essential to enhance the contraction 
of the target muscles. In addition, to build the right 
motor gesture, a standardized order of joint and 
muscle actions is needed so that in exercises 
such as the bent-over row, the biceps brachii is 
not the most requested and most fatigued muscle 
in training programs focused on hypertrophy or 
weight loss.

For such, exercise professionals or trainers 
must master anatomical concepts such as origin, 
insertion, as well as the respective muscle and 
joint actions. Thus, it would be more appropriate 
to have guidance and supervision from the profes-
sional responsible for the movement so that the 
correct verbal instruction regarding the sequence 
of joint and, consequently, muscle actions would 
lead to the optimum execution of the movement.

This guidance and monitoring is essential, 
since unfortunately we see individuals in gyms and 
training centers with little or no technical aptitude 
in the various muscle strength exercises, when 
the main objective is to improve body composition. 
Thus, to provide a better theoretical and practical 
understanding, three exercises are explained in 
Figures 1 and 2. However, the same premise re-
garding anatomical concepts, and joint and mus-
cle actions must be taken into account in other 
exercises. However, a more in-depth discussion 
would be necessary, and future studies would be 
needed for this.
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Figure 1 - The drawing represents the rowing exercise on the machine on the left, and the front pull-
down on the machine on the right, where both executions of the movement are determined by a specific 
joint and muscle order. In the concentric phase, the numerical order of activation is ascending and, in the 
eccentric phase, it is descending.
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In machine rowing, the first movement of 
scapular adduction directs the force to the pos-
terior muscles. Next, the second movement takes 
place by flexing the elbows to enhance the muscle 
contraction initially performed by scapular ad-
duction. The third phase of the movement takes 
place in the distal part of the articulation, where 
the wrist joint is located. It is important to note that 
throughout the movement where the full action 
of scapular adduction takes place, the performer 
must extend the thoracic spine, which is a struc-
ture of mobility to enhance muscle contraction. 
The pelvis should be in an anterior pelvic tilt po-
sition to activate the origin of the dorsalis, which 
is attached to the sixth and seventh vertebrae of 
the thoracic spine, the thoracolumbar fascia, and, 
inferiorly, the iliac crest. In the concentric phase, 
the order of joint and muscle actions is increas-
ing, as shown in the figure, and, in the eccentric 
phase, it will be decreasing, i.e. inversely propor-
tional. First with the distal part, which is the wrist, 
followed by the elbows, and, finally, the scapulae. 
It is necessary to maintain constant contraction 
throughout concentric and eccentric movements 
to ensure the time under muscle tension and, 
consequently, the benefits and improvements 
related to body composition [5].

As with the rowing, the machine pull-up will 
have similar mechanics. However, instead of 
adduction, the first movement in the pull will be 
scapular depression, which will be possible be-
cause of the trapezius muscle. This muscle is 
divided into three parts. The upper portion actively 
raises the shoulder. The middle portion controls 
the rotation of the scapula during elevation of 

the upper limb. The lower portion is responsible 
for the rotational force and depression of the 
scapula. It is worth noting that, with the scapular 
depression movement, the muscle contraction to 
pull the bar will not be emphasized by the biceps 
brachii. Thus, this secondary motor muscle will 
not fatigue before the target muscle, which should 
be the dorsal muscle. The second movement will 
occur by flexing the elbows towards the ribs to en-
hance the muscle contraction initially performed 
by the scapular depression. The third phase of 
the movement will take place in the distal part 
of the articulation, where the wrist joint is locat-
ed, which will complete the conduction until the 
end of the movement, favoring the direction of 
the elbows against the ribs and, consequently, 
the direction of the force. It is noteworthy that 
throughout the movement in which the complete 
action of scapular depression occurs, the per-
former must extend the thoracic spine, which 
is a mobility structure to globalize the possible 
joint actions (scapular depression and thoracic 
spine extension) in this exercise and enhance 
muscle contraction. The pelvis should be slightly 
tilted anteriorly to activate the origin of the dor-
sal muscle, just as it will in the rowing machine 
exercise. During the concentric phase, the order 
of joint and muscle actions is increasing, and, 
during the eccentric phase, it is decreasing, i.e. 
inversely proportional. First with the distal part, 
which is the wrist, followed by the elbows, and, 
finally, the scapulae. It is also necessary to keep 
the contraction constant throughout the concen-
tric and eccentric movements to ensure the time 
under muscle tension.
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Figure 2 - The figure represents the lying leg curl exercise where the execution of the movement is 
determined by a specific joint and muscle order. The position adopted at the end of the construction of 
the motor gesture should be maintained and only the knee joint should move throughout the concen-
tric and eccentric contractions

In the lying leg curl exercise, the technical 
construction for executing the movement is also 
determined by a specific joint and muscle order. 
The first movement generated is adduction of the 
scapulae. The second movement is an extension of 
the thoracic spine. The sum of the first and second 
movements will stabilize the shoulder girdle. It is 
worth noting that the thoracic spine enables this 
joint function because it is a mobility structure, but 
the lumbar spine must maintain physiological lor-
dosis because it is a stability structure. To correctly 
construct the motor gesture, the third movement 
is hip extension associated with the convergent 

contraction of the gluteus maximus. This detail will 
enhance the stability and proper positioning of the 
pelvic girdle. Finally, the fourth movement ends with 
knee flexion combined with plantar dorsiflexion to 
effectively contract the posterior thigh chain. The 
position adopted throughout the construction of 
the motor gesture must be maintained and only 
the knee joint will move throughout the concentric 
and eccentric contractions. It is necessary to keep 
the contraction constant throughout the concentric 
and eccentric movements to ensure the time under 
muscle tension, as in the two exercises mentioned 
above.
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Final considerations

In addition to the technical explanations of the ex-
ercises, it is essential to outline some basic premises 
for building the proper motor gesture. For this purpose, 
we need to adopt four keys that have been discussed 
in the literature [12-14]. The first key is the concept of 
verbal instruction for greater muscle connection and, 
consequently, greater mentalization of the movement 
[12]. The second key is stabilizing the movement, 
which should be done through the core. Core stability 
is often discussed and associated with improved phys-
ical performance but there is not enough evidence 
about its role in specific performance [13] and this 
includes strength training which can be emphasized 
by the method called bodybuilding. The third key is 
the correct targeting of the force, as well as subjecting 
the muscle to the optimum time under tension if the 
focus is on improving body composition [14]. Finally, 
the fourth key is to globalize the possible joint and/
or muscle actions that the target structure can exert 
during the execution of the movement to enhance the 
contraction and connection. A practical example of 
globalization is shown in figure 2, using hip extension 
and knee flexion to enhance muscle contraction and 
movement stability, thus avoiding undesirable pelvic 
anteversion. However, it is noteworthy that the same 
concept can be used in other exercises.

In short, the implementation of an appropriate 
execution technique could optimize the results of 
strength, hypertrophy [15], and weight loss [16]. 
And since improving these components is related 
to a reduction in comorbidities such as insulin re-
sistance [17], diabetes mellitus [18], hypertension 
[19] and all-cause mortality [20], there is a need 
for more in-depth studies.In addition to all-cause 
mortality [20], there is a need for studies that 
discuss in greater depth the role of movement 
execution and, consequently, its respective tech-
nique. If the hypotheses are confirmed, further 
research could open the way to discussing and 
verifying the feasibility of incorporating execu-
tion technique as the eighth variable in muscle 
strength training.
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