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INTRODUCTION

Dynamic  Neuromuscular  Stabilization
(DNS) is a manual and rehabilitative
approach to optimize the movement
system based upon the scientific
principles of developmental kinesiology
(DK). The developer of DNS is Professor
Pavel Kolar, a Czech physiotherapist who
has been influenced by the “greats” of
Prague School of Manual Medicine,

including Karel Lewit, Vladimir Janda,

Vaclav Vojta and Frantisek Vele. DNS is
rapidly gaining attention and acceptance
in sports rehabilitation and performance
arena for both the recovery from
musculoskeletal overuse injuries and in
injury prevention (Frank, Kobesova, Kolar,
2013).

DNS therapy is based on developmental
kinesiology and the integration of
biomechanical

neurophysiology  and

principles in which each purposeful



movement pattern is reinforced by the
coordination between every segment
required forpostural stability (Panse et al.,
2020).

The basis for the theories that are
included in DK is that development of
human motor function in early childhood
is genetically pre-determined and follows
a predictable pattern. These motor
patterns or programs are formed as the
central nervous system (CNS) matures,
enabling the infant to control posture,
achieve erect posture against gravity, and
to move purposefully via muscular
activity. DK emphasizes the existence of
central movement patterns that are
inborn and “hard-wired”. For example, an
infant does not need to be taught when
and how to lift its head up, grasp a toy, roll
over, creep, or crawl. All these movement
patterns or muscular synergies occur
automatically in a specific developmental
sequence throughout the course of CNS
maturation (Frank et al., 2013).

There is also a strong synchrony between
CNS maturation and structural or
anatomical development of bones,
muscles, and other soft tissues. In short,
maturation of the brain influences
development of motor patterns, which in
turn, influences structural development.

This relationship is very apparent in the

Vol. 9 No. 1 (2024): Slovak Journal of Sport Science

presence of a CNS lesion, where this
developmental synchrony and muscle
coordination are adversely affected. The
disturbed muscle coordination, soft tissue,
and joint development subsequently
alters joint  position, morphological
development, and ultimately, the entire
posture (Frank et al., 2013).

DNS training emphasizes the importance
of core stability in movement and sports
performance. Improved core stability can
lead to better control of movement and
reduced risk of injury.

Stability of the spine is dependent on the
dynamic coordination of numerous
synergist and antagonist muscles for
precise control of excessive joint motion
while allowing for the generation of
necessary torques for desired multi-joint
movement. One parameter for influencing
spinal mechanics and stiffness is
intra-abdominal pressure (IAP). There is a
general consensus that an increase in IAP
stabilizes the spine; however, the role of
IAP in unloading the spine remains
controversial. An increase in IAP has been
reported to unload the spine during static
and dynamic lifting tasks (Frank et al.,
2013).

An increase in the intra-abdominal
pressure (IAP) is commonly observed

when a large load is placed on the spine
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during everyday activities like running,
jumping, and lifting.

The function of this increase in pressure is
still not well understood. Early hypotheses
stated that pressure within the abdominal
cavity may provide some load relief to the
lumbar spine. Formulation of these
hypotheses was based on the concept
that pressure, produced within the
abdominal cavity exerted a hydrostatic
force down on the pelvic floor and up on
the diaphragm. This force added tension
to the spine, produced trunk extension
moment and, therefore, was assumed to
reduce spine compression force
(Cholewicki, Juluru,McGill 1999). However,
many studies following that failed to
provide any evidence to support the
original IAP hypothesis (Bearn, J.G., 1961;
Krag, M.H., Gilbertson, L.G., Pope, M.H.,
1984, 1985; McGill, S.M., Norman, R.W,,
1987; Nachemson, A.L., Andersson, G.B.J.,
Schultz, A.B., 1986; Ortengren, R,
Andersson, G.B.J., Nachemson, A.L,
1981). A forceful contraction of abdominal
muscles is necessary to generate IAP. It
seems that the spine compressive forces,
arising from such contraction, offset the
beneficial action of the hydrostatic forces
thought to alleviate spinal compression

via IAP (Cholewicki et al., 1999).
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Core instability strength training (CIT)
involves exercises that are challenging for
both trunk muscles and postural control
and may thus have the potential to induce
benefits in trunk muscle strength, spinal
mobility and balance performance
(Granacher et al., 2013).

The currently prevailing hypothesis
appears to be that IAP provides stability to
the lumbar spine (Cresswell, A.G.,
Oddsson, L., Thorstensson, A., 1994;
Marras, W.S., Mirka, G.A. 1996; McGill,
S.M., Norman, RW., 1987; McGill, S.M.,
Sharratt, M.T., 1990; Tesh, K.M., Dunn, J.S,,
Evans, J.H., 1987). Mechanical stability of
the lumbar spine must be maintained at
all times to prevent its buckling and
subsequent injuries when the spine is
loaded during physical activities
(Cholewicki, J., McGill S.M., 1996). The
abdominal wall muscles, contracting
against the pressurized peritoneal cavity,
may stabilize the spine and trunk
(Cholewicki et al., 1999).

It is well established that skeletal muscle
stiffness is proportional to the muscle
force(Cholewicki, J., McGill, S.M., 1995).
Therefore, contracting muscles that
surround the lumbar spine can increase its
stiffness and stability (Gardner-Morse, M.,
Stokes I.A., 1998, 1998; Cholewicki, J.,

McGill S.M., 1996).This increase in spine
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stability can, theoretically, be
accomplished by two mechanisms:
antagonistic muscle coactivation
(Gardner-Morse, M., Stokes I.A.,
1998)and/or an increase in
intra-abdominal pressure (IAP). The latter
hypothesized mechanism is based on the
premise that the increase in the IAP is
accomplished by the contraction of the
abdominal musculature (Cresswell, A.G.,
Oddsson, L., Thorstensson, A., 1994;
Cresswell, A.G., Thorstensson, A., 1989;
Grillner, S., Nilsson, J., Thorstensson, A.,
1978; McGill, S.M., Sharratt, M.T., 1990).
Because the compressive force of the
contracting abdominal wall muscles
cancels out the hydrostatic IAP force
acting on the spine, the IAP results in
non-significant net forces or moments.
However, the contracted abdomen
constitutes a much stiffer structure that
will increase the overall stability of the
lumbar spine. An important feature of
such a mechanism is the ability to increase
spine stability without the penalty of
additional  erector  spinae  muscle
co-activation (Cholewicki et al., 1999).

Inappropriate  coordination of trunk
muscle recruitment patterns to stabilize
the lumbar spine through antagonistic

coactivation and IAP may predispose an

individual to sustain a low back injury
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during a physical activity. Cholewicki, J.,
McGill S.M., (1996) and McGill, S.M.,
(1997) proposed an explanation for low
back injury based on mechanical stability
principles (Cholewicki et al., 1999).
Dynamic  neuromuscular stabilization
(DNS) is a type of training that focuses on
improving movement patterns and
neuromuscular  control by utilizing
developmental kinesiology principles.

DNS training can improve postural control
by promoting better alignment of the
spine and pelvis, which can improve
balance and stability. DNS training aims to
optimize movement patterns and
biomechanics, which can lead to more

efficient and effective movement in

sports.

Kayak Paddling

Davidek et al.(2018) showed in their study
which purpose was to examine the effect
of Dynamic Neuromuscular Stabilization
(DNS) exercise on maximum paddling
force (PF) and self-reported pain
perception in the shoulder girdle area in
flatwater kayakers. Twenty male flatwater
kayakers from a local club (age =21.9+2.4
years, body height = 185.1 + 7.9 cm, body
mass = 83.9 + 9.1 kg) were randomly
assigned to the intervention or control

groups. During the 6-week study, subjects
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from both groups performed standard
off-season training. Additionally, the
intervention group engaged in a
DNS-based core stabilization exercise
program (quadruped exercise, side sitting
exercise, sitting exercise and squat
exercise) after each standard training
session. Using a kayak ergometer, the
maximum PF stroke was measured four
times during the six weeks. All subjects
completed the Disabilities of the Arm,
Shoulder and Hand (DASH) questionnaire
before and after the 6-week interval to
evaluate subjective pain perception in the
shoulder girdle area. |Initially, no
significant differences in maximum PF and
the DASH questionnaire were identified
between the two groups. Repeated
measures analysis of variance indicated
that the experimental group improved
significantly compared to the control
group on maximum PF (p = .004; Cohen’s
d = .85), but not on the DASH
guestionnaire score (p = .731) during the
study (Davidek, Andel, Kobesova, 2018).

Studies suggest that the most common
painful syndromes during a season of
competitive flatwater kayaking are the
shoulder impingement syndrome,
tendinitis of the long head biceps, and
herniation of the lumbar disk (Hagemann

et al., 2004; Hensel et al., 2008; Pelham et
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al., 1995). According to Pelham et al.
(1995), the cumulative effect of poorly
structured  resistance  training  may
ultimately result in a painful syndrome
called the paddler’s shoulder. Different
approaches and treatment strategies have
been proposed to prevent and treat
painful syndromes resulting from the
repetitive strain during flatwater kayaking.
Common painful syndromes are usually
treated by stretching and rotator cuff
strengthening exercises (Anderson and
Anderson, 2010; Mei-Dan and Carmont,
2013). However, the ultimate goal of a
treatment approach should not only
consist in getting the kayaker out of
current pain, but rather to prevent
repetitive strain, increase strength, and
promote sport performance (Brolinson et
al., 2012).

Davidek et al.(2018) found out in their
study that incorporating the DNS
approach into traditional flatwater kayak
training may lead to positive gains in
maximum PF. The gains in PF are most
likely to result inimproved trunk and
shoulder girdle stabilization. This is crucial
for the prevention of athletic injuries and
for optimal performance.

Race walking

Race walking is an endurance activity that

quint essentially needs technical ability to
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walk at a breakneck speed. It is the mid
gait between normal walking and running.
According to the International Association
of the Athletic Federation (IAAF), race
walking is an activity that requires the
athlete to progression with steps taken in
a way that the walker makes contact with
the ground. The leading leg should be
straightened until it attains a vertical
upright position. Race walking creates
positive effects on cardiovascular risk
factors, types of injuries, and the
biomechanical alterations; however, race
walking is not an activity without risk and
has also been associated  with
musculoskeletal injuries (Hanley, Bissas, a
Drake 2013; Panse et al., 2020).

According to the rules of race walking
given by IAAF: A) during the toe-off phase,
the toe must stay in contact with the
ground until and unless the heel strike of
other extremity occurs. B) The stance
extremity should be straightened (knee
hyperextension) from the initial contact
and maintained until the acceleration
occurs. These rules cause the hyperactivity
of gluteus Maximus (hip extensor) to
maintain the contact in the end phase,
Gastrocnemius (maintains knee
hyperextension). Along with this, to
maintain the fast pace of walking, RW

needs to perform increased knee flexion
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during the swing phase as compared to
the knee flexion in normal walking, so that
is the moment of inertia of leg decreases
(Avila, Ana C. D. Kalvdianos, Eliance F.
Manfio. 1998; Martinopoulou K, Argeitaki
P, Paradisis G, Katsikas C, Smirniotou A.
2011; Palamarchuk R. 1998). Norberg,
Jaclyn D. (2015), in one of his study, gave
the brief description of the RW gait along
with its kinematics and kinetics, according
to this; during race walking, there is
excessive hip adduction to assist walking
in a straight line and control the speed of
walking (Panse et al., 2020).

Panse et al.(2020) aimed their study to
find the effect of DNS therapy VS
parachute resistance on the performance
level of the national level race walkers.
Total forty race walkers (20 male and 20
female) between the age group of 18-29
years (mean: 20.38). The race walkers had
a mean stature of 164.72 m and a weight
of 20.25 kg. The study was completed
using a stratified sampling technique with
the experimental research-based study
design. The athletes participating in the
study should not have any fractures within
a year. Participants were divided into two
groups, Group A and Group B. The groups
consisted of 20 participants each. They
were verbally interviewed for

demographic data, which included the
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height, weight, BMI, years of practicing,
level of competition, etc. Subjects also
answered questions regarding personal
information and  training  volume,
specifically, experience in RW, weekly
training volume, and best time in RW.
Pre-treatment assessment of VO2max and
speed was done using the following
outcome measures: Cooper test and sprint
test, respectively. Participants in group A
underwent  Dynamic  Neuromuscular
stabilization Technique, and group B
underwent a Parachute resistance training
program for improving the endurance and
performance level. The thirty minutes
session daily for four weeks for core
stabilization and improving the
performance level using DNS protocol and
Parachute training was given, and
post-treatment assessment of all the
parameters was done. The results in this
revealed that both types of training could
considerably improve distance, VO2makx,
and speed of race walkers. The study
concluded that DNS therapy and
Parachute resistance training are equally
effective in improving the core stability

and performance level in race walkers

(Panse et al., 2020).

Volleyball
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Konecny et al. (2017) conducted the study
aimed to investigate the effects of
dynamic  neuromuscular stabilization
(DNS)  training on vertical jump
performance in volleyball players. The
participants were divided into two groups:
the experimental group, which underwent
DNS training, and the control group, which
did not receive any specific training.

The DNS training program consisted of 16
sessions over an 8-week period. Each
session included exercises aimed at core
stability improvement, breathing, and
movement patterns based on the DNS
principles.

The results of the study showed that the
experimental group had a significant
improvement in their vertical jump
performance compared to the control
group. Specifically, the experimental group
showed an increase in their average jump
height from 53.5 cm to 56.5 cm, while the
control group did not show any significant
improvement.

The authors concluded that DNS training
can be an effective intervention for
improving vertical jump performance in
volleyball players and may be useful for
other sports that require explosive
jumping ability. However, it is important to
note that further research is needed to

confirm these findings and to determine
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the optimal training protocols for DNS in
sports (Konecny, P., Stejskal, P., Konecna,
M., &Cimrova, L., 2017).

Soccer

Kodejska et al. (2017) aimed their study to
investigate the effects of dynamic
neuromuscular stabilization (DNS) training
on the Functional Movement Screen
(FMS) score in soccer players. The FMS is a
screening tool that assesses an individual's
movement patterns and identifies any
limitations or asymmetries that may
increase the risk of injury.

The participants in the study were divided
into two groups: the experimental group,
which underwent DNS training, and the
control group, which did not receive any
specific training.

The DNS training program consisted of 16
sessions over an 8-week period. Each
session included exercises aimed at core
stability improvement, breathing, and
movement patterns based on the DNS
principles.

The results of the study showed that the
experimental group had a significant
improvement in their FMS score
compared to the control group.
Specifically, the experimental group
showed an increase in their average FMS

score from 15.5 to 17.9, while the control
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group did not show any significant
improvement.

The authors concluded that DNS training
can be an effective intervention for
improving movement patterns and
reducing the risk of injury in soccer players
and may be useful for other sports that
require complex movement patterns.
However, they noted that further research
is needed to confirm these findings and to
determine the optimal training protocols
for DNS in sports (Kodejska, J., Konecny, P.,
& Stejskal, P., 2017).

Athletic preformance

The study of Vaverka et al. (2014) aimed
to systematically review the literature
focused on the effects of dynamic
neuromuscular stabilization (DNS) training
on athletic performance. The authors
searched in multiple electronic databases
and identified 16 studies that met their
inclusion criteria.

The results of the systematic review
showed that DNS training can have
positive effects on various aspects of
athletic performance, including postural
control, balance, agility, jump
performance, and speed. The studies
reported on the improvements in postural
stability, balance control, and agility after
DNS training. In addition, several studies

reported on improvements in vertical
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jump height and sprint performance in
athletes who underwent DNS training.

However, the authors noted that the
studies included in the review had some
limitations, such as small sample sizes and
lack of control groups, which might limit

the generalizability of the findings. They

CONCLUSION

DNS training has the potential to improve
various aspects of sports performance by
promoting better movement patterns,
neuromuscular control, and stability. DNS
training includes exercises to improve
breathing mechanics, which can improve
oxygen delivery and energy production
during exercise. Additionally, it can help to

improve joint stability by promoting better
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