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The words kinesthesia and proprioception are often used interchangeably. Kinesthesia is awareness
of how the body is moving in space while proprioception is associated with any postural, positional,
or kinetic information provided to the CNS by sensory receptors in muscles, tendons, joints, or skin. It
is an important bodily neuromuscular sense. It falls under our "sixth sense", more commonly

known as somatosensation. It is associated with Sense of Force, Sense of change of Velocity, joint
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position, and kinesthesia. The role of the proprioceptor is immensely significant to maintain
balance, agility, and learning motor skills. The present article critically discussed the various

aspects of the proprioception and kinesthesis sense and depending upon its roller it can be con-
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sidered as the sixth sense organ.

Keywords: Proprioception, kinesthesia, neuromuscular junction, sense of awareness.

Introduction

Success in sports performance depends on how ath-
letes receive, acquire and use appropriate sensory in-
formation. In many cases, the winner of the contest is
the one who can quickly detect the movements of the
opponent based on both deceptive and special stim-
uli, the first to see and hear the sensory organs
(Jerosch & Heisel, 2010).

The view provides details of movement and per-
sonal movement (Singh, 1991) around it. The second
external source of information is based on the sen-
sory part of the hearing. Although less important,
many types of activities depend on a well-developed
sense of hearing.

Another source of information is the sensory in-
formation based on body language. This interprets
details from within the body such as joint positions,
muscle strength and position as the upper extremi-
ties. The same type of information is also known as
kinesthesis where "cows" means movement and "the-
sis" sensory. So everything can refer to joint move-
ments, muscle pressures and preferences. This
means that these are usually a set of sensory neurons
built into the body to detect joint positions,

movements, and muscle mass within space (Dickin-
son, 1976).

The sense of the movement of the position was
first described in 1557 by Julius Caesar Scaliger as a
"sense of locomotion". (Sherrington, 1906) More re-
cently, in 1826, Charles Bell defined the concept of
"muscle sense" (Musculoskeletal Key, 2021) called
one of the first definitions of physiologic feedback
mechanisms (The Sensory Toolbox, 2021). In 1906,
Charles Scott Sherrington published a landmark
work introducing the words "proprioception”, "inter-
oception”, and "exteroception”. (https://www.physi-
opedia.com/Proprioception). Interoceptors provide
information about internal organs and " exterocep-
tion " are organs that provide information from out-
side the body, such as eyes, ears, mouth and skin,

while “proprioceptors” provide information on
movement from muscle, tendon, and articular
sources.

Humans differ in their ability to move about in
their natural state. This ability is achieved by a com-
plex combination of the muscles of the extremities di-
rected by the central nervous system (CNS). To main-
tain balance and back control we rely on sensory in-
formation from the edges from our visual, vestibular,
and somatosensory systems. The nervous system
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integrates this peripheral afferent information to
maintain postural control during stance.

Locomotion control, including walking or running,
occurs in complex neural pathways in the spinal cord
called central pattern generators or limb controllers.
The feedforward mechanism operates on the premise
of initiating a motor response in anticipation of a load
or activity that will disrupt the integrity of a joint and
gauges the response from previous experiences. In
contrast, the feedback system works directly in re-
sponse to a potentially destabilizing event by using a
common point of reference to monitor the muscle ac-
tivity needed to restore homeostasis.

Both the feedback and feedforward systems rely
on the use of synchronized data from the edges at dif-
ferent levels of the CNS (spinal, brainstem and cere-
bellum, and cerebral cortex), with the final effect per-
formed on muscle integration during movement to
maintain joint stability. The motor response varies
depending on the combined position, type of power,
the direction of power, and which higher institution
operates the data processing (Riemann & Lephart,
2002).

Proprioception & Kinesthesia

The words kinesthesia and proprioception are often
used interchangeably. Kinesthesia is awareness of
how the body is moving in space., proprioception is
defined as any postural, positional, or kinetic infor-
mation provided to the CNS by sensory receptors in
muscles, tendons, joints, or skin. Other texts define
proprioception as “awareness of the position and
movements of our limbs, fingers, and toes derived
from receptors in the muscles, tendons and joints.”
Sherrington’s classic definition of proprioception is
“afferent information arising from the proprioceptive
field,” and mechanoreceptors or proprioceptors were
identified as being the source of the origination of this
afferent information. In short, kinesthesia cares
about movement, while the proprioceptive sys-
tem does not. Proprioception cares about where the
body is in space, regardless of how it got into that po-
sition (https://www.physio-pedia.com/Propriocep-
tion; Sherrington, 1907).

Proprioception (sense of proprioception) is an im-
portant bodily neuromuscular sense. It falls under
our "sixth sense”, more commonly known as
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somatosensation. The term somatosensation (or
somatosensory senses) is an all-encompassing
term that includes the sub-categories of mechano-
reception (vibration, pressure, discriminatory
touch), thermoreceptor (temperature), nocicep-
tion (pain), equilibrioception (balance), and pro-
prioception (sense of positioning and movement).
(Hung, 2015) The feedback from all these different
sensory components arise from our peripheral
nervous system (PNS), and feed information to our
central nervous system (CNS), both at the level of
the spinal cord (reflexive) and sent to the cerebral
cortex for higher processing. (Gilman, 2002).
The brain integrates information from propriocep-
tion and from the vestibular system into its overall
sense of body position, movement, and acceleration.
This has sometimes been referred to as kinesthetic
sense.

Important Considerations:

¢ Kinanesthesia: Kinanesthesia (kinaesthesis) is
the awareness of motion of the human body
(motion sense). (Hung, 2015) Sense of move-
ment refers to the ability to appreciate joint
movement, including the duration, direction,
amplitude, speed, acceleration, and timing of
movements (Shakoor, Agrawal, & Block, 2008).

e Sof F: Sense of Force (SoF) is also known as a
sense of effort/heaviness/tension or the force
of making sense. SoF is the ability to reproduce
a desired level of force one or more times. Sense
of force is thought to stem from the afferent
feedback of the Golgi Tendon Organs (GTOs)
embedded within our tendons, the muscle spin-
dles within our muscles, and proprioceptions
within our skin (Ager et al.,, 2020).

e SoV: Sense of change of Velocity is the ability to
detect vibration, derived from oscillating ob-
jects placed against the skin. (Blanche, Bodison,
Chang, & Reinoso, 2012) It is believed to travel
through the same type of large afferent nerve
fibers (Aaf) as proprioception. (Suetterlin &
Sayer, 2013).

All considerations of proprioception arise from
the sum of neural inputs from the joint capsules,
ligaments, muscles, tendons, and skin, in a multi-
faceted system, which influences behavior regula-
tion and motor control of the body (Risberg et al,,
2001).
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Figure 1. Represents the Somatosensation of a human body (Ageberg et al., 2010).

Various Receptors:

The different types of receptors are able to sense
various kinds of stimuli such as pressure against
the skin, limb position, distention of the bladder,
and body temperature. If a stimulus becomes so
strong that it may be harmful, the somatosensory
system is also responsible for feeling pain (noci-
ception (Ageberg & Roos, 2015) Sensory receptors
are classified into five categories:

1. Mechanoreceptors: Detects mechanical changes
or deformations in tissues.

2. Thermoreceptors: Detects

changes.

temperature

3. Proprioceptors: Detects changes to limb posi-
tion (joint position sense), movement detection
(kinesthesia).

4. Painreceptors (nociceptors): Neural processing
of injurious stimuli in response to tissue damage.

5. Chemoreceptors: Detects changes and is re-
sponsive to chemical stimuli. Proprioception is ba-
sically a continuous loop of feedforward and feed-
back inputs between sensory receptors through-
out the body and nervous system. (Mechanorecep-
tors and proprioceptors) located in your skin,
joints, and muscles (muscle spindles with a smaller
component from tendon organ afferents, cutane-
ous receptors, and minimal input from joint recep-
tors), which is considered to be a stretch receptor as
well (Ageberg & Roos, 2015).

Different types of mechanoreceptors include:
e Pacinian Corpuscles

e Meissner's Corpuscles

e Merkel's Discs

e Ruffini Corpuscles
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e Golgi Tendon Organs (GTO)
e Free nerve endings

There are also mechanoreceptors within the hair
and skin.

Neuromuscular Exercises

Neuromuscular exercise unlike conventional exer-
cises stressed the quality of movement and empha-
sizes joint control in all three Biomechani-
cal/movement planes. (https://www.ath-
letescare.com/chiroblog/view.php?cid=7 ) Neuro-
muscular exercise has effects on functional perfor-
mance, biomechanics, and muscle activation pat-
terns of the surrounding joint musculature. There-
fore, both mechanical stability and neuromuscular
control are probably important for a long-term
functional outcome, and both aspects must be con-
sidered in the design of a neuromuscular rehabili-
tation program (https://www.health-
line.com/health/body/proprioception).

To improve sensorimotor control, exercises are
performed mainly in closed kinetic chains in differ-
ent positions (e.g., lying, sitting, standing) with the
intention to obtain low, evenly distributed articu-
lar surface pressure by muscular coactivation. The
level of training and progression is guided by the
patient’s sensorimotor function, taking into ac-
count various factors related to the individual and
the injury/disease (Hendrayana, 2017).

Balance and Proprioception:

Balance and proprioception are controlled by our
central nervous system and are controlled by 3 main
sub-systems: the somatosensory (the nerves in our
joints, tendons, and muscles) the vestibular system
(the inner ear canals), and the visual system. If any
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one of these subsystems is injured or working im-
properly, dysfunction in balance and function ensues.
Balance and proprioception can be easily trained and
added to any workout for individuals of all ages and
skill levels. Figure-2 shows the functions of Mechano-
receptors for human bodily awareness (Hamilton,
2006).

Proprioception is basically a continuous loop of
feedback between sensory receptors throughout the
body and nervous system. Sensory receptors are lo-
cated on your skin, joints, and muscles. When we
move, our brain senses the effort, force, and heavi-
ness of our actions and positions and responds ac-
cordingly (Tanaka et al., 1986). In humans, it is pro-
vided by proprioceptors in skeletal striated mus-
cles (muscle spindles) and tendons (Golgi tendon
organ), and the fibrous membrane in joint cap-
sules. It is distinguished from exteroception, by
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which one perceives the outside world, and inter-
oception, by which one perceives pain, hunger,
etc., and the movement of internal organs.

The brain integrates information from proprio-
ception and from the vestibular system into its
overall sense of body position, movement, and ac-
celeration. This has sometimes been referred to as
kinesthetic sense (https://gretchen-
goerlitz.com/proprioception).

Types of Pathways of Sensory information

a) Afferent pathways: Sensory information coming
from the sensory receptors through peripheral
nerves to the spinal cord and brain.

b) Efferent pathways: Motor commands coming from
the brain and spinal cord, through peripheral nerves
to effecter organs.
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Figure 2. The function of mechanoreceptors and motor control (https://www.healthline.com/health/body/proprioception).
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Figure 3. Proprioceptors (https://gretchengoerlitz.com/proprioception).
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Learning New SKills

A complete sense of appreciation is essential in learn-
ing a new skill. During the learning of any new skill,
(sports performance or artwork, for example) it is of-
ten necessary to become familiar with other specific
reception activities related to that profession. With-
out the right combination of proper proprioception,
the player would not be able to play properly. Im-
portantly, our sense of identity is important for train-
ing and development, as it allows us to interact with
our environment without relying on visual feedback
(for example, accessing a cup on the top shelf, without
looking at the cup).

Kinesthetic vision and vestibular sensors are both
involved in many reflex movements that contribute
to response management. Sudden rupture in the
muscles triggers a signal of air pressure that connects
directly to the cells causing muscle contraction.

These organs of spinning muscles, Golgi muscles,
and joint receptors are involved in various manifes-
tations. However, disputes have been going on for a
long time between psychology and physiology re-
garding sensory receptors stimulating unconscious
body parts. In other words, a person's ability to sense
the posture and movement of body parts in space is
acquired based on visual, auditory, and verbal infor-
mation. Each of the receptors has its own function in
relation to state and movement. The success of the
walking behavior depends on the person's ability to
photograph from around and distribute it to various
parts of the body to get the answer.

The accuracy of the adjustment also depends on
the response of internal kinesthesis. This means that
this response occurs automatically after departure. It
is therefore clear that kinesthetic perception plays a
very important role in regulating mobility
(https://gretchengoerlitz.com/proprioception).

Role of Proprioception in Sports

e Increases in injury prevention

e More awareness of where an athlete is physically;
internally and externally

e Improvements in performance

e Reduction in fear of failing (improvement in confi-
dence,

e Agility, balance, and coordination controlled by
proprioceptors,

e It is the ability of the body to transmit position
sense, interpret the information and respond accord-
ingly,

e Play an important role in posture control and
movement,
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e [t allows knowing the position of a body with out-
look other parts of the body

e [t is the perception that provides the ability to
change the direction, to maintain balance and the co-
ordination to produce the activity,

e Proprioceptors are afferent nerves that receive
and transmit impulses from stimuli from skin, mus-
cle, tendons, and joints to the Central Nervous System
(CNS).

Conclusion

Athletes differ in their ability to move about in their
natural state. This ability is achieved by a complex
combination of the muscles of the extremities di-
rected by the central nervous system (CNS). To main-
tain balance and back control we rely on sensory in-
formation from the edges from their visual, vestibu-
lar, and somatosensory systems. The nervous system
integrates this peripheral afferent information to
maintain postural control during stance. The present
article critically discussed the various aspects of pro-
prioceptor and kinesthetic sense, and it can be con-
sidered as our sixth sense organ.
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