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ABSTRACT: The muscles, tendons, and ligaments that make up the torso of a human being are 

collectively referred to as the core of the body. This region includes the hips, pelvis, lower back, and 

abdomen. The core muscles are responsible for a significant portion of the work that goes into maintaining 

stability, balance, and general movement control. The human core is a complex system comprised of 

various interconnected muscles, bones, and tissues. Understanding the specific roles and interactions of 

each component can be challenging due to the intricate nature of the human core. The core is vital for 

maintaining postural stability, providing support for the spine, preventing injuries, facilitating functional 

movement, enhancing performance, maintaining balance and coordination, and facilitating functional 

independence. Exercises that target the core muscles should focus on all elements of core stability, 

including trunk flexion, extension, rotation, and side flexion, in order to properly train the core muscles. In 

order to develop the reflexive core, the core training regimen comprises movements such as planks, 

bridges, Russian twists, deadlifts, medicine ball throws, dead bug exercises, pallof presses, and resistant 

breathing exercises. It is essential to keep in mind that in order to attain a well-rounded fitness 

programme, core exercises should be combined with activities that focus on general strength and 

cardiovascular fitness. A core training programme that is personalised to an individual's requirements and 

objectives may be designed with the assistance of a physiotherapist by consulting with one. 

Keywords: Human Core, Core muscles, Functional core, Core training, Core strength, Core stability, Serape 

effect. 

INTRODUCTION 

The human body is an amazing and intricate 

organisation that is made up of many different systems 

that are interrelated and work together to keep the body 

healthy and functioning properly. There is a collection 

of essential organs and structures at the centre of this 

complex system. These organs and structures each play 

an important part in ensuring that the human body can 

continue to perform its functions. A person's core 

muscles, which are responsible for maintaining the 

posture of their spine and pelvis, are engaged in 

numerous dimensions to assist in appropriate 

functioning and to increase a person's health and 

fitness.  

The term "core" stems from the Greek word "kormos", 

which roughly translates to "trunk of a tree." The 

English word "core" is derived from this word. Another 

term derivation is the Spanish word "corazon", which 

literally translates to "heart". These expressions are all 

referring to the fundamental centre of a construction. 

According to (Dougherty, 2011; Lee et al., 2010; 

Preuss and Fung 2008), the core is defined as the region 

of the body that is composed of the torso, pelvic, and 

shoulder girdles, in addition to the associated muscular, 

connective tissue, and osseous components. 

The human body's core is a very important structure 

since it helps maintain stability, balance, and support 

for all of the body's many motions and activities. The 

popular misconception that the core consists only of the 

abdominal muscles or of the muscles that make up a 

"six pack" ignores the fact that the core also includes 

other components. The abdominal muscles, the lower 

back muscles, the trunk or torso muscles, the pelvic 

floor muscles, and the hip muscles make up the core of 

the human body. In addition, they consist of the 

muscles that link the trunk to the lower extremities as 

well as the upper extremities. During movement, the 

proximal section of the limbs is stabilised by the 

muscles of the trunk that link to the lower and upper 
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extremities. These muscles. As a result, the motions of 

the limbs are stabilised by the muscles in the trunk and 

the pelvis. The core is made up of a number of 

important muscle groups, such as the rectus abdominus, 

the transverse abdominus, the internal and external 

obliques, the erector spinae, the multifidus, and the 

pelvic floor muscles. 

In the absence of the core, or more precisely, in the 

absence of the core's ideal strength and function, both 

the upper and lower extremities will be unable to 

perform at their full potential. It's quite similar to the 

process of constructing or manufacturing a working 

model, in which the solid, stronger foundation acts as 

the centre to which all of the moving elements are 

attached. If the core of the model is not stable and 

powerful enough to hold and manage the moving parts 

of the building model, then the whole model will fail to 

achieve its objective and will collapse. That is how 

significant the central region of the human body is in 

terms of the effectiveness and quality of movement of 

the spine and the limbs that are linked to it. 

The abdominal muscles are mostly used in two different 

ways. Both to transfer pressures from the lower to the 

upper body and vice versa and to shield the spine from 

undue stress, the primary function of the back is to act 

as a conduit for these forces. Having a strong, stable 

core makes it feasible for an individual to function at 

his or her best and prevent injuries (Core Stability, 

n.d.). The primary roles of the core are to improve one's 

sense of balance and stability, to provide support for the 

spine, to aid in the efficiency of movement, and to 

shield the body from injury.  

The needed activities start or pass through their core, 

regardless of whether they are being performed by a 

sportsman hitting a tennis ball or a housekeeper 

cleaning the floor. Therefore, having an ideally strong 

core will boost the power production in the limbs by 

highlighting balance and stability for the movement to 

occur. This may be found in the article "The Real-

World Benefits of Strengthening Your Core." It is the 

same situation with day-to-day activities of living or for 

sports activities, particularly those that involve holding 

a racquet or bat or any extension of the arms. This is the 

case with day-to-day activities of living or for sporting 

activities. 

MATERIAL AND METHODS 

A. Functional Structures That Comprise the Core of 

The Body: The core muscles are a complex network of 

muscles located in the central region of the human body 

and they provide support, stability and power for 

various movements and activities. Understanding the 

anatomy of these muscles is essential to optimize core 

strength and its function.  

The core is composed of the trunk, or torso, and the 

pelvic and thoracic girdles (Claus et al., 2009; Lee et al., 

2010; Preuss & Fung 2008). In turn, the core's muscles 

align the spine, ribs, and pelvis, allowing for the 

controlled absorption and distribution of externally 

imposed forces, whether static or dynamic.  

All the important articulations of the core region are 

planar or gliding joints, with the exception of the pubic 

symphysis (cartilaginous articulation) and the first rib's 

articulation to the sternum (synchondrosis). These 

gliding joints, which are produced by the apposition of 

plane surfaces with one slightly concave and the other 

slightly convex, only permit a tiny slipping or sliding of 

one bone over the other. These joints articulate between 

the processes of the vertebrae and are contained in 

capsules lined with synovial membrane at the 

costovertebral and sternocostal junctions. The amount of 

motion between the surfaces is limited by the ligaments 

or by the articulating bones (Dougherty, 2011). 

The framework's connective tissues offer both flexibility 

and stability at the same time. Any two adjacent 

vertebrae are separated by a fibrocartilaginous 

intervertebral disc, which is resilient but elastic. These 

intervertebral cushions assist to stabilize the spinal 

column because they are securely linked to the vertebrae 

while still allowing substantial movement between the 

adjacent bones. Additionally, they enable the spinal 

column to take on heavy weight bearing loads. The 

nucleus pulposus, a soft gelatinous centre, gives the 

joint its robustness (Dougherty, 2011). 

The longitudinal ligaments surround the spine anteriorly 

and posteriorly. Collagenous fibres that are supple and 

flexible make up the ligaments. In the proper 

biomechanical posture, the ligament's elasticity can act 

as a supplement to or a replacement for muscular power. 

Movement is constrained by these ligaments and the 

apposition of the bony articulation at their anatomic 

terminal (Dougherty, 2011). 

The abdominals are in the front, the paraspinals and 

gluteals are in the back, the diaphragm is the roof, and 

the pelvic floor and hip girdle muscles are at the bottom 

of the muscular box that makes up the core. Twenty-

nine muscle pairs that support stabilizing the spine, 

pelvis, and kinetic chain during functional motions are 

contained within this box. The spine would become 

unstable without these muscles if compressive forces 

were less than the weight of the upper body (Akuthota et 

al., 2008). 

The pelvic floor muscles, transverses abdominis, 

multifidus, internal and external oblique's, rectus 

abdominis, erector spinae, and diaphragm are all 

separate core muscles that act independently to 

contribute to the general stability of the spine. These 

trunk core muscles, particularly the transverses, were 

studied to play an important role in spinal stabilization 

(Almutairi et al., 2022).  

The core muscles are thought to form a solid cylinder 

with a greater moment against body dysfunction and 

produce a strong foundation for motion. Internal and 

external obliques, transverse abdominis, and rectus 

abdominis, all of the abdominal muscles, contract to 

stabilize the spine and provide a stronger base for 

movement of the lower extremity (Kibler et al., 2006). 

Studies provide proof that the core muscle starts 

contracting even before the limb movement is initiated, 
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providing the limbs with a strong base for motion and 

muscle activation (Silfies, 2009). 

The core musculature contains and protects the internal 

organs, ensures greater mobility of the spine and trunk, 

stabilizes the top half of the body over the bottom half 

and controls the pelvic-lumbar relationship (Four Main 

Functions of Your Core Muscles, 2015). 

In summary, the core muscles perform a variety of 

functions that are crucial for stability and balance, 

protection and support of the spine, transfer of force 

from the trunk to the extremities, postural control, 

breathing and organ support, stability of the pelvis, 

perform the functional movement patterns and 

prevention of injury. 

B. The Serape Effect, Describing the Rotational Force 

Generation of the Core: The serape effect is a trunk 

rotational movement that boosts a person's physical 

strength. It receives training in torso-rotating sports like 

boxing and discus throw. The muscles responsible for 

the serape effect are stretched and then rebound much 

more forcefully. The name refers to a type of garment 

called the serape (Serape Effect 2022). 

The body's crisscross structure is easily shown by 

examining the core muscles. This diagonal arrangement 

depicts the colourful blanket-like serape that the 

inhabitants of Mexico and other South American nations 

wear. A serape is tucked into the belt line, crossed in 

front of the torso, and worn around the back of the neck. 

A good mechanism of force production between the 

shoulder and the opposing hip is provided by the 

serape's crossing configuration. The ventral musculature 

of the trunk is pre-stretched in a diagonal pattern by 

twisting the shoulders and hips in opposing directions. 

The "serape effect" has been used to describe this 

diagonal pre-stretch (Santana, 2003).  

The serape effect functions to provide the muscles of the 

core with an optimal length-tension relationship for 

maximum production of force. The serape effect is the 

result of the interaction of four pairs of muscles: the 

rhomboids, the serratus anterior, the external obliques, 

and the internal obliques.  

Juan Carlos Santana along with Stuart McGill, both 

ardent proponents of studies related to the core along 

with Lee Brown, enlisted the serape into the anterior and 

posterior serape. They concluded in their study that the 

anterior posterior serape system unifies an 

understanding of how the body organizes the many parts 

of the body linkage to create rotational activity. Serape 

muscles are organized into a spiralling system, which is 

strengthened by elastic passive tissues like fascia. This 

system improves the effectiveness of cyclic exercises 

like walking as well as power and speed sports like 

throwing and golf. Power generated distal and outside of 

the ball and socket joints can be transmitted to the ball 

and socket joint at the other end of the core, generating a 

whip, thanks to the stiffened core. While the serape or 

rotating core was defined and described in this article, 

another similar article offers many methods to improve 

sports performance by utilizing the anterior posterior 

serape (Santana et al., 2015). 

From a volleyball serve or a baseball swing to a punch 

or a kick, the Serape Effect is a crucial movement in a 

lot of sports. This is why it's crucial to practice body-

twisting rotational actions in the transverse plane. 

Numerous workout regimens neglect to include these 

motions, which renders you unprepared to provide 

power in the transverse plane and unprepared to handle 

the unique rotating demands of your sport. The Serape 

Effect musculature's stretch-shortening cycle can be 

trained. To build the kind of strength that will convert 

into powerful throws and swings, perform ballistic 

rotational workouts like medicine ball throws. The 

athlete can do circular chops or punches using cables or 

bands (CSCS, 2021). 

C. How a strong and stable core can optimize function 

and fitness levels:  

1. Balance enhancement: Core strength have a 

beneficial effect on balance in people of all ages and 

conditions, including healthy young adults, healthy 

older individuals, and sick populations. Strength training 

for the core may help improve balance in both static and 

dynamic situations. This is particularly helpful for 

sportsmen and sportspeople, for whom balance is an 

essential component of physical health in order to 

perform better in their respective athletic events. 

2. Improvement in flexibility: Participants in research 

that was published in 2018 (Hsu et al., 2018) were put 

through a core strength training programme that lasted 

for a total of 4 weeks. In order to improve the stability 

of the spine, the exercises and training consisted of 

motions that targeted the transverse abdominis, 

multifidus, diaphragm, and pelvic floor muscles. 

Training one's core muscles may have an effect on one's 

core stability, and this can have a beneficial effect on 

one's performance on the sudden perturbation test. 

When a senior citizen or someone with a handicap 

experiences a loss of balance when standing up, before 

and after landing, or post-contact during a sports event, 

the ability to respond more rapidly with control of one's 

posture is very essential. After putting in the effort to 

exercise the core muscles for a period of four weeks, 

there was some indication of an improvement in core 

stability. Therefore, research demonstrates that core 

training is effective for improving both overall 

flexibility and spinal flexibility in particular. 

3. Stabilization of the lower back: The strength of the 

abdominal muscles is an extremely important factor in 

the stabilisation of the lower back. Back discomfort may 

be caused by a lack of stability in the lower back, which 

can lead to significant dysfunction in the motions of the 

pelvis and lower back. As a result, having a stronger 

core may both help prevent and cure back discomfort. 

According to a research that was conducted in 2017, 

there is a correlation between becoming older and 

having worse quality back and core muscles. The 

researchers emphasise the necessity for intervention in 

older persons who are experiencing back discomfort, 

particularly in those who are overweight (Sions et al., 

2017). The findings of the same research indicated that 

women had smaller abdominal and back muscles than 
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males do. This suggests that there is a probable 

relationship between the power of the core muscles and 

the hormonal changes that occur after menopause. 

4. Enhanced stability: The trunk's degree of steadiness 

is an essential component. When the spine and the rest 

of the trunk are more stable, the body's limb motions are 

better coordinated. One should think of stability in terms 

of being able to effortlessly and independently execute 

duties without the need for assistance from other 

sources, regardless of whether they are athletes or non-

athletes. Maintaining your balance requires more than 

just standing firmly on both feet and warding off any 

potential falls. Keeping a solid stance when ascending 

stairs, handling heavy things, and maintaining our 

coordination even as we get older are all part of this. 

5. Improved postural control: The primary culprit 

behind the majority of spinal problems is improper 

posture and the regulation of that posture. A large part 

of having adequate control over one's postural alignment 

comes from having the spine and pelvic girdle in the 

correct biomechanical alignment. Strength training for 

the abdominal muscles improves both motor control and 

posture. Observing correct posture may help decrease 

back and neck discomfort, as well as other abnormalities 

of the spine, which are a significant influence in the 

development of these conditions. Therefore, developing 

your core muscles may help avoid neck and back 

problems as well. Certain core muscles may be activated 

in yoga via the use of standing, sitting, and reaching 

positions. It's possible that this will make your posture 

better over time. 

6. Reduction and prevention of pain: Core training is 

more effective than traditional resistance training in 

relieving the discomfort experienced by patients who 

suffer from low back pain. However, the authors 

advised concentrating on training the deep trunk 

muscles in order to relieve chronic low back pain. 

Although the authors found that all of the core strength 

training regimens that were studied in this research 

helped in the relief of chronic low back pain, they still 

found that training the deep trunk muscles was the most 

effective. A weak core leads to an imbalance in the 

strength of the muscles, which in turn causes 

discomfort. The discomfort will be relieved, and the 

movement pattern will be improved, if you work on 

strengthening your core. 

7. Easing functional movements: By consciously 

controlling one's breath and adopting a more upright 

stance, one can actively engage the core muscles to 

make routine motions like bending, lifting, and turning 

easier. This self-awareness will help a person remember 

to base their movement on their core as they go about 

their activities of daily life after they have learned to 

recognise the muscles that make up their core and have 

gained an understanding of how those muscles function. 

8. Improving running performance: Core training was 

shown to greatly increase running economy, balance, 

and core endurance (Hung et al., 2019). These are all 

critical aspects that need to be addressed in order to see 

improvements in running performance. Running is the 

foundation for the vast majority of individual and team 

sports, whether they are played for enjoyment or 

competition. If one were to improve their running 

performance, they would almost certainly become better 

athletes overall, regardless of the sport in which they 

compete. Strength training in the abdominal muscles 

may increase an athlete's running economy, which in 

turn leads to overall performance gains. 

9. Reducing injury risk: A recent systematic review on 

core stability and injury risk (De Blaiser et al., 2018) 

highlighted the following  

a) There is sufficient data available to demonstrate that 

variables that contribute to core stability are risk factors 

for injuries to the lower extremities. 

b) When assessing athletes for injury risks and 

performance levels, clinicians should be encouraged to 

examine athletes' core stability.  

c) Additional studies need to be conducted in order to 

determine whether or not there is a connection between 

core stability and injuries. 

According to the findings of this in-depth study, an 

inadequate level of core stability has been associated to 

the development of lower limb injuries in athletes who 

are otherwise healthy. Insufficiencies in a variety of 

core stability-related domains may play a role in the 

development of lower extremity injuries. As a 

consequence of this, assessing athletes should always 

include an assessment of their core stability. According 

to the research that were discussed earlier, it is vital for 

all populations, including those who are athletic and 

those who are not, those who are young and those who 

are older, those who are healthy and those who are ill, as 

well as male and female. 

RESULTS AND DISCUSSION 

Core Training: A worthwhile objective for improving 

one's overall health and level of physical fitness is to 

build up one's core strength. Improving core strength 

may be accomplished via activities such as core training 

and exercises, pilates and yoga, training with a stability 

ball, functional movement training, resistance training, 

balance and stability exercises, mindful posture, and 

good breathing methods and exercises. Strength training 

for a functioning core was largely ignored until very 

recently. There is a correlation between functional 

strength, postural activation, and core control and the 

ability to maintain a dynamic and functional posture of 

the lumbopelvic hip complex. Due to the fact that it is 

much larger than the rectus abdominis, the core needs 

far more training than standard trunk flexion exercises 

such as sit-ups. In order to achieve core functioning, 

each of the muscles that make up the lumbopelvic hip 

complex has to be strengthened and incorporated into 

the kinetic chain. (Oliver & Adams-Blair 2010). 

Workouts that focus on just one plane of motion won't 

enable the core to get the conditioning it needs to fulfil 

its function in the kinetic chain. The development of a 

functional and stable core will be facilitated by 

practising pelvic neutrality and then keeping a pelvic 

neutral posture during multiplanar activities. This will 
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be accomplished by practising pelvic neutrality and then 

maintaining a pelvic neutral posture. It is important for 

practitioners to keep in mind that postural control, also 

known as core control, is at the heart of every action 

and, as a result, at the hub of athletic performance. 

(Oliver & Adams-Blair 2010). 

Core strengthening and weight training on school-aged 

athletes' showed significant improvements in abdominal 

strength, endurance, and flexibility (Kumar and 

Zemková 2022). 

There are many different workouts and training methods 

that can be used to improve the core. The exercises that 

are most frequently used to strengthen the core are the 

forward plank, the backward plank, the side planks, the 

panther shoulder, the Russian twist, the dead bug 

exercise, the butterfly sit-ups, the kneeling wood chop, 

the high boat low boat, the body saw, the jack-knife, 

medicine ball throws, the pall of press, and other similar 

exercises. Even if there are a lot of different exercises 

that may strengthen the core, the one that is most 

suitable for the individual's age and requirements is the 

one that has to be taken into consideration when 

choosing the type of training and the amount of time 

spent on it. 

CONCLUSION 

Researchers find that the central nervous system and the 

functions it performs are particularly intriguing topics to 

study. In spite of the fact that it has been the subject of 

inquiry and investigation for the last forty years, there is 

still a significant amount to be discovered. Evidence that 

is more recent in relation to the core is being 

established. However, there is still a significant amount 

of need for more study on the core, particularly in the 

methods and procedures of assessing and quantifying 

core strength and stability, the core's involvement in 

boosting athletic performance, and its role in avoiding 

injuries. 

FUTURE SCOPE 

Overall, the future scope of core training appears to be 

promising, with potential growth in sports performance 

enhancement, injury prevention and rehabilitation, 

functional fitness, technology integration, and 

continued research and advancements in the field. 

Working closely with healthcare professionals and 

physiotherapists can help individuals design 

personalized core training programs to meet their 

specific needs and goals. 
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