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Abstract:

Research on the role of core muscles dates back to the early 1980s. Strength training of the core
muscles is considered to be important in the prevention and management of various musculoskeletal
conditions like low back pain etc. There has been a growing inquisitiveness in sports regarding core
training and exploring the possible relationship between conditioning of core muscles and enhanced
athletic capability. Elite athletes include core stability and strength training in their workout routine,
even though there are conflicting results regarding the effectiveness of core training. This is largely
because there isn't a gold standard way to measure core stability and strength while doing daily
activities and sports activities. Another factor is that due to the varying requirements placed on the core
muscles in everyday tasks (low strain, normal movements) and athletic pursuits (intense strain, resisted,
dynamic motions); findings from studies conducted in the rehabilitation field may not be transferable to
the athletic sphere. As a result, there is a lack of information on core training regimens for athletes and
their impact on athletic performance. The anatomy involved in the course of sporting activities covers
beyond the core to include the shoulders and knees, which play a critical role in transferring forces
across the body for operational sports methods. This wider involvement necessitates the need to define
the core for both stability and strength in a more thorough manner. Attaining a better knowledge of the
precise role that core muscles play in stability and strength can apprise the development of more
functional training protocols, improving the transfer of these skills to real-world sports performance.
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Introduction: Core strength is vital for complete
physical fitness and athletic performance as the
core serves as the basis for almost all activities.
A strong core augments steadiness, dropping
the risk of injuries, providing healthier
reinforcement to the spine, and optimizing
posture. It permits well-organized force transfer

elSSN1303-5150

@

through the body, which is critical for
performing  powerful and synchronized
movements in sports and day-to-day activities.
Furthermore, core strength adds to enhanced
endurance and can lessen common issues like
back pain, making it a vital component of a well-
rounded fitness regimen. The core is constantly
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analogized to a box, with the abdominal
muscles in the front, the paraspinal and gluteal
muscles in the rear, the diaphragm as the top,
the obliques as the sides, and the pelvic and hip
girdle muscles as the bottom (Akuthota, 2004).
It has subsisted that a strong core facilitates the
transfer of forces from the lower body to the
upper body with slightest energy loss in the
torso( Bompa, 1999).

Panjabi (1992) proposed that core
stability involves coordinating the passive spinal
column, active spinal muscles, and the neural
control unit. Together, they work to maintain a
safe inter-vertebral range of motion, allowing
for daily activities to be performed safely. Kibler
et al. (2006) provided an overview of core
stability in sports, defining it as the capacity to
manage the position and movement of the
trunk about the pelvis, enabling efficient
generation, transmission, and regulation of
force and motion to the extremities during
coordinated athletic actions. Akuthota and
Nadler (2004) defined core strength, describing
it as the muscular control necessary to maintain
functional stability around the lumbar spine.
This definition sets core strength apart from the
traditional concept of strength in the sporting
realm, which Lehman (2006) suggested as the
maximum force a muscle or muscle group can
generate at a specific velocity. Faries and
Greenwood (2007) offer more distinct
explanations of the contrast between core
stability and core strength within the
rehabilitation field. They propose that core
stability denotes the capacity to stabilize the
spine using muscle engagement, while core
strength pertains to the capability of the
musculature to generate force via contractile
forces and intra-abdominal pressure.

Determining  the  significance  of
conditioning both core stability and/or core
strength in daily and athletic activities requires
extensive research to determine the influence
of conditioning in these specializations on
sports achievement taking into consideration
various parameters.

Functional Anatomy of the Core:
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Researchers studying sports
performance define the core as encompassing
all the body parts between the sternum and the
knees, with a specific emphasis on the
abdominal region, lower back, and hips (Fig,
2005). According to other researchers, the core
should encompass the muscles of the shoulder
and pelvis, as they play a crucial role in
transferring energy from the larger torso to the
smaller extremities, which are more engaged in
sporting activities rather than daily activities
(Stephenson & Swank, 2004; Tse et al., 2005).
Leetun et al. (2004) corroborate this by stating
that activation of hip muscles significantly
impacts the capacity to generate force in the
upper leg muscles. It has also been noted that
hip muscle activation is crucial in the context of
core stability and enhancing core strength
(Bobbert & van Zandwijk, 1999). Elphinston
(2004) and Wilson (2005) assert that the gluteus
maximus plays a pivotal role in both core
stability and hip control.

Panjabi (1992) outlined the elements
contributing to spinal stability as falling into
three categories: passive (such as vertebrae,
ligaments, and intervertebral discs), active
(involving muscles and tendons around the
joints), and neural (including the central
nervous system and other contributing nerves).
Bergmark (1989) created a framework to
outline the function of the trunk muscles and
their involvement in core stability. In
Bergmark's framework, muscles are categorized
as 'local' (those attached to the Ilumbar
vertebrae, thus affecting inter-segmental
control) and 'global’ (those attached to the hips
and pelvis, thus influencing spinal positioning
and managing external forces on the spine).
Both systems need to be combined to create
regular movement functions. For instance, if
only the major mobilizer muscles are exercised,
it leads to a muscular imbalance as they start to
dominate the role of the stabilizer muscles. This
results in limited and compensatory movement
patterns that are not as effective.

Types of Core Training:

The core plays a crucial role in the

kinetic chain. All athletic actions involve the

www.neuroquantology.com



NeuroQuantology | May 2021 | Volume 19 | Issue 5 | Page 419-425| doi: 10.48047/nq.2021.19.5.NQ21094

Maman Paul et al/An Overview of the Importance of Core Strength

transference of energy from one part of the
body to another in the biomechanical kinetic
chain. Regardless of the specific skillfulness
being executed, it becomes essential for
sportspersons to maintain proper control of
posture during sporting movements. Without
adequate postural control, athletes are unable
to effectively transfer energy to the outer parts
of the body and may be at risk of injury due to
compensatory movements made to
compensate for the lack of generation of
muscular force (Wilson et al., 2005).

Steps included in core training
programs focus on strengthening and
controlling the core musculature (Nadler et al.,
2002). The traditional exercises for core
strength include the plank, crunch, and leg lifts
which exhibit good results. The effectiveness of
core strengthening exercises in enhancing
performance is widely recognized in
rehabilitation  programs, despite limited
scientific evidence to support their efficacy
(Stanton et al., 2004). However, some studies
have indicated that various approaches can
improve neuromuscular control, such as
exercises for joint stability (Behm et al., 2002),
muscle contraction (concentric, eccentric, and
isometric) (Pollock et al., 1989), balance and
perturbation  training  (Carriere, 1999),
plyometric (jump) exercises (Axler & McGill,
1997), and sport-specific skill training (Lehman,
2006).

The concept of training specificity
(Behm, 1995) suggests that training should
closely resemble the requirements of particular
physical activities, including sports skills, fitness
routines, work-related tasks, and daily life
activities that frequently take place on unstable
surfaces (e.g., skiing, snowboarding). Most
activities involve the need for dynamic balance,
while core muscle resistance training with
unstable devices like physioballs and low-
density foam cushions usually involves static
balance (Behm et al.,, 2005; Shimada et al,,
2003). Training programs on the ground can be
very active and explosive, utilizing body weight
and non-traditional objects like truck tires.
Pulling or pushing a sled can effectively
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replicate the movements involved in a rugby
scrum, and lifting large truck tires can imitate
the angle and forces used in the blocking
technique of an offensive lineman in American
football. Incorporating static balance exercises
on unstable equipment can be seen as an initial
step in training to improve balance and
strengthen core muscles before advancing to
dynamic and explosive resistance exercises,
such as Olympic lifts (Behm et al.,, 2005;
Shimada et al., 2003).

A variety of balance equipment is
available for athletic and fitness training, which
can be utilized while rehabilitating the lower
back. A well-known tool for instability training is
the Swiss ball, also known as the physio
gymnastic ball. The Swiss or physioball is a ball
pressurized with air and is available in various
diameters for purchase. To reduce stability
during exercises like push-ups and pull-ups,
hanging chains and ropes can be utilized.
Natural surfaces such as sand can also serve as
unstable bases, creating a more demanding
environment for balance and force production.
These tools have previously been utilized in
rehabilitative  environments to enhance
stimulation of the muscles of the core for lower
back conditions and are nowadays commonly
utilized for athletic activities. It is important to
consider specific training techniques that target
the muscles responsible for stabilizing the spine
when  performing  physical tasks and
rehabilitating pain in the back, especially lumbar
region (Abenhaim et al., 2000).

Some authors have suggested that
using free weights instead of machines is better
for transferring the effects of training. This is
because the use of free weights necessitates
individuals to exert force and coordinate muscle
groups in synergy, stabilizing, and antagonistic
roles, which in turn demands balance and
control (Willardson, 2007).

The Pilates technique involves a series
of workouts that concentrate on maintaining
core stability and control. It seems to be one of
several successful non-invasive treatments for
alleviating lower back pain. Plausible
explanations for its effectiveness have been
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proposed based on anatomic and
biomechanical studies. The Pilates approach
differs from traditional exercises in its
significant focus on strengthening the core,
maintaining stability in the lumbopelvic region,
and promoting functional movement patterns.
The Pilates approach seems to be connected to
existing exercise principles. Instructors of the
Pilates method commonly employ anatomical
cues, as mentioned earlier, to teach clients how
to effectively engage muscles during exercises.
The concepts of "pulling in," "hollowing," and
"lengthening" are commonly utilized to
promote the engagement of deeper layers of
abdominal muscles, recognizing that these
muscles typically do not work in isolation during
everyday movements. Research has
demonstrated that Pilates can enhance the
activation of the transverse abdominus, a
muscle that has been identified as dysfunctional
in individuals with low back pain (Geweniger &
Bohlander, 2014).

Benefits of Core Training:

Core training provides several benefits
that extend beyond just developing a strong
midsection. It enhances overall balance and
stability, which are crucial for both athletic
performance and everyday activities. A strong
core provides a stable base for the forces
produced by the arms and legs during activities
like shoveling snow, lifting objects, or playing
sports like hitting a tennis ball. While
strengthening the lower back muscles may not
necessarily prevent lower back pain, it can offer
some level of protection during physically
demanding activities or specific work tasks
(Cairns et al., 2006). By firming the muscles near
the spine, core training develops posture and
decreases the risk of back pain and injuries. It
also aids well-organized movement, assisting in
healthier force transfer and synchronization in
numerous physical activities. Core training can
increase athletic performance by increasing
power and agility, and it supports endurance by
upholding more efficient breathing and
movement. Furthermore, a strong core leads to
a more toned and well-defined physique,
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augmenting overall physical appearance and
self-confidence.

Insufficient strength and endurance of
the muscles that stabilize the spine as well as
improper use of the trunk and abdominal
muscles during movements are linked to spinal
instability, injuries to core muscles as well as
joints like the knees and hips (Vezina & Hubley-
Kozey, 2000). Any trunk-stabilizing muscle
weakness must be identified and corrected as
this significantly increases an individual's muscle
and joint injury risk. Neural adaptations from
core training include more efficient neural
recruitment patterns, faster nervous system
activation, improved synchronization of motor
units, and a lowering of neural inhibitory
reflexes (Staron et al., 1994).

Developing core muscles is thought to
be crucial for various functional and athletic
tasks, as engaging core muscles can improve
core stability and aid in providing stability closer
to the center of the body to enable movement
further away. The small deep core muscles as
well as the big, outer core muscles must engage
in the right order with precise timing and
pressure to achieve optimal core stability
(McGill, 2001; McGill et al., 2003). Zazulak and
colleagues found that female athletes who had
lower trunk control were at increased
susceptibility to knee injuries, particularly
anterior cruciate ligament injuries, in contrast
to athletes who exhibit enhanced trunk control.
The Iumbopelvic-hip complex's improved
stability and neuromuscular control have been
demonstrated to reduce the likelihood of knee
injuries, particularly in females. Many other
exercises using a Swiss ball are employed to
improve core strength and stability. For
instance, the hip extension exercise prone on a
Swiss ball is frequently advised to develop the
gluteus maximus and hamstrings (Zazulak et al.,
2007).

Rehabilitation programs have utilized
Swiss balls for enhancing core stability, and
there have been documented benefits. Behm et
al. (2002) proposed that the use of a Swiss ball
creates an unstable surface, which increases the
challenge on the core muscles and enhances
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trunk stability and balance. Certain sports
necessitate good balance, some require force
production, and others demand body
symmetry, but all of them require solid core
stability in all three planes of motion (Roetert,
2001).

Physiologically, it is believed that
training to strengthen and stabilize the core can
contribute to increased maximal power and
more effective utilization of the muscles in the
shoulders, arms, and legs (Lehman, 2006). This
is thought to potentially lower the risk of injury
and have beneficial impacts on athletic
performance, including speed, agility, power,
and aerobic endurance (Tse et al., 2005).

The core performs a crucial role by
acting as a control system for internal forces
within the body. This role demands not only
sufficient strength, as previously discussed but
also fine motor control and timing. When forces
generated in the lower extremities transfer to
the upper extremities, the core must react with
precise effectiveness and control. For instance,
in a baseball pitch, premature core activation
can dissipate forces prematurely, requiring the
arm to generate additional force and increasing
the risk of injury (Aguinaldo et al., 2007).
Conclusions:

Core strength refers to the ability of the
muscles that make up the anatomical core to
work together to maintain stability and control
during movement. These muscles include the
rectus abdominis, transverse abdominis,
internal and external obliques, erector spinae,
and multifidus. Core strength training involves
exercises that target these muscles, intending
to improve posture, reduce the risk of injury,
and enhance athletic performance. Examples of
core strength exercises include planks,
crunches, sit-ups, and back extensions. It's
important to note that core strength is not just
about having a six-pack; it's about possessing a
robust and steady core that can support the
body during movement.

In the rehabilitation field, studies
indicate that enhancing core stability
contributes to reducing lower back injuries.
However, while core training programs lead to
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improvements in core stability and strength,
few studies directly correlate these
improvements  with  enhanced  athletic
performance. It is possible that gains in core
stability and core strength indirectly benefit
sporting performance by enabling athletes to
train more consistently without injury.

The demands of athletic prowess on the
body cannot be generated or absorbed in
isolation; the entire body must work together,
interacting with the surface, to improve key
performance aspects such as velocity, power,
strength, and displacement. There are very few
sporting events that do not require the
transference of forces. The core muscles are
crucial in providing a stable base for the
function of the extremities and the transfer of
forces.
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