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SUMMARY

Background. More than 90 percent of the population undergo nonspecific low back
pain at least once in their lifetime. Based on the concept of hip spine syndrome
dysfunction in the hip may cause dysfunction in the lower back. Quadratus lumborum
muscle flexibility causes lateral pelvic tilt during prolonged sitting which contributes
to nonspecific low back pain. Neurokinetic therapy technique shows importance to the
motor control theory along with significant changes in movement patterns.

Objective. To evaluate the effectiveness of neurokinetic therapy in enhancing core
DOI: muscle endurance, lateral pelvic tilt, and QL flexibility in individuals with CNSLBP.
10.32098/mlti.04.2024.11 Methods. An experimental study design was conducted at Saveetha Medical College
and Hospital which includes participants of both genders with the age of 20-40 years
with chronic nonspecific low back pain for more than 3 months. 60 participants in
each group, 7.e., the experimental group and control group, underwent neurokinetic
therapy and core stability exercise.

Results. The post-test values of the prone bridge test, lateral pelvic tilt, and QL flex-
ibility were statistically significant in both groups with a P-value < 0.0001 but more
significant improvement in the neurokinetic therapy group.

Conclusions. Neurokinetic therapy was effective in improving core muscle
endurance, lateral pelvic tilt, and QL flexibility in CNSLBP subjects.
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INTRODUCTION

Pain in the lower back and buttocks that do not have a patho-
logical anatomical cause that can be identified by different
medical tests is referred to as non-specific low-back pain
(1). Over 90% of people will at some point in their lives
experience low back discomfort (2). Numerous character-

factors, including hip-joint-muscle strength, trunk-muscle
function, lower extremity range of motion, and pelvic align-
ment (4). Hip-spine syndrome is a term coined by Offier-
ski and MacNab (1983) to describe a condition in which
malfunction in one area might have an impact on a near-
by location. According to this theory, treating one area may

istics have been linked to an increased risk of non-specific
low-back discomfort, including sex, age, muscle strength,
flexibility, physique, and body weight (3). It has been shown
that low back pain is significantly influenced by several risk
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lessen the discomfort and incapacity in the untreated or
other area. The hip and spine work together to accomplish
a single task, although having different functions. Musculo-
skeletal problems can impact the neighboring joint direct-
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ly or indirectly as a result of this association (5). Further-
more, low back discomfort is caused by micro trauma to
the lumbar vertebrae and compensatory movements in the
lumbopelvic region when the hip joint is not flexible (6).
The structure known as the pelvis, which joins the trunk
and lower limbs, helps regulate the distribution of power
among the upper and lower limbs (7). The length of the
muscles near the spine and hip joint is impacted by this shift
in pelvic tilt (8).

Hip joint dysfunction is one of the possible contributing
reasons to low back pain (LBP), which is a complex disor-
der. Because the thigh and lumbopelvic region are so close
together anatomically, there has been speculation that hip
function and low back pain (LBP) are linked. Because a
restriction in hip motion may change the mechanical stress-
es on the lumbopelvic region and hence aggravate LBP, hip
range of motion has been examined in individuals with LBP
(9). A lack of activity can cause several issues, such as muscle
tightness, reduced joint range of motion, and decreased
flexibility, which can interfere with day-to-day tasks (10).
A person’s hip muscles may shorten if they spend their
entire day sitting down, such as a student or desk worker.
The risk of damage is increased by prolonged sitting, which
puts a high amount of force on the muscle (11). In addition
to preserving the proper top and bottom body postures, a
correct position of the body’s segments also helps to avoid
pain that might arise from poor posture (12). On the other
hand, poor postural alignment leads to a variety of muscu-
loskeletal and neurological system disorders when poor
posture is sustained over time. According to Snijders et al.
(13), sitting postures cause the internal and external oblique
abdominal muscles to contract less than standing postures,
while sitting with one’s knees crossed causes the external
oblique abdominal muscle to contract less. It is possible to
distinguish differences in muscle activity when sitting with
your legs crossed. Due to advancements in science, technol-
ogy, and automation, individuals now spend longer sitting
than standing. According to studies, sitting with crossed legs
might change the stresses and weight-bearing on the tissues
and muscles, which can lead to unstable postures (14). If a
person assumes certain postures on a regular basis, some
parts of the body will misalign and become more deformed
to account for the state of instability (15), which can lead to
issues with the musculoskeletal system. But crossing one’s
legs can rotate the pelvis (16), which can lead to issues in
the lumbar area. Research indicates that weakening of the
hip abductors may lead to lateral pelvic tilt (17). When one
is seated with their legs crossed, they are in an abduction
position, with one leg folded over the supporting leg. As a
result, the abduction-related gluteus medius is strained and
weakened over time, which causes the pelvis to tilt laterally

Muscles, Ligaments and Tendons Journal 2024;14 (4)

(18). Research has also indicated that if the legs cross, the
lumbar spine bends to compensate for the limited range of
hip flexion, potentially increasing the lumbar spine’s rota-
tional moment (16).

During lateral tilt, movement dysfunction and lateral insta-
bility occurs as bent of lumbar spine (19). Lower back
discomfort is frequently caused by the quadratus lumbo-
rum (20). The two QLs take up the slack, so to speak, when
the lower fibers of the erector spinae are weak or inhib-
ited, because of its attachment, and it is therefore able to
extend the lower back when contracting bilaterally (21).
The muscles that provide support and stability to the low
back are primarily the Iliopsoas and Quadratus Lumborum.
The main cause of low back discomfort is these muscles’
involvement. Back pain can be caused by tightened muscles
in the pelvic and lumbar regions, as well as the thoracic
and cervical vertebrae, as a result of injuries, bad posture,
prolonged sitting or stress (22, 23). In a prone bridge exam,
the subject must remain on their forearms and toes with
their hips and back in a neutral position. Validity of the lying
bridge performance has been determined by the degree of
abdominal muscular activation. The average duration spent
on the prone bridge was 145.3 + 71.5 s. It showed a posi-
tive correlation with engagement in physical activity (p <
0.001) and a negative correlation with waist circumference
and BMI (p < 0.003). Plank times were substantially great-
er for younger participants than for the elderly (p = 0.003).
0.915 was the ICC in between testing sessions (24). Using a
side bending test, the quadratus lumborum’s flexibility was
determined. Online software called Kinovea, a free program
for movement analysis, comparison, and evaluation, is used
to measure lateral pelvic tilt (25). This annotation tool for
videos was created with sports analysis in mind. It has tools
for measuring, capturing, comparing, slowing down, and
annotating motion in videos. In addition to acknowledg-
ing the value of motor control theory, neurokinetic treat-
ment uses it to significantly alter movement patterns (26).
The brain needs to get rid of a faulty movement pattern
and retrain how to execute a functional one. Motor Control
Theory, as presented in Vernon Brooks’ book The Neural
Basis of Motor Control, served as the foundation for neuro-
kinetic treatment. Information comes from the limbic
system, cerebral cortex, and finally the Motor Control
Center (MCQ) in the cerebellum. From there, it is sent to
the musculoskeletal system and the spine. An impairment
of a muscle or activity activates the MCC, which coordi-
nates all patterns and movements of the body. It can pick
up new, effective routines or, in reaction to trauma, devel-
op maladaptive habits that are stored (27). The source of
the issue may not always be felt in a sore, uncomfortable,
or constricted spot. The NKT procedure helps you assess
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and care for its synergistic muscles instead of just relieving
a tight muscle (26). This will assist you in identifying the
problem and implementing a successful treatment plan.

MATERIALS AND METHODS
Study design

The study was designed as a randomized controlled
trail. Ethical approval was obtained by Ethical Commit-
tee-Saveetha College of Physiotherapy (01/002/2023/ISRB/
PGSR/SCPT - date of approval: April 17, 2023).

Participants

The chronic nonspecific low back pain (CNSLBP) partici-
pants were chosen for the study from the integrated clinic in
Saveetha Medical College and Hospital.

The 120 eligible participants were randomly allocated into
two groups, e., the control group (n = 60) and experimen-
tal group (n = 60). The inclusion criteria of participants both
male and female with age group 20-40 years. Participants
with chronic specific low back pain for more than 6 months.
Individuals with lack of core stability and quadratus lumbo-
rum flexibility will be included. The exclusion criteria were
individuals with any type of hip and spine surgery, and
participants who were undergoing pharmacological inter-
ventions. Participants with spinal fracture, any disc involve-
ment, spondylolisthesis, spinal stenosis, TB spine, radicular
pain, any recent injuries and any type of infection, tumor,
structural deformity, inflammatory disorder, or cauda equi-
na syndrome were excluded.

Randomization and blinding

After baseline assessment, the participants were allocated
to study groups at random by concealed envelope methods.
The experimental group participated in the neurokinetic
therapy program for 8 weeks. The control group received
core stabilization exercise for 8 weeks. The outcomes at
baseline and week 8 were blinded to the group allocation.

Procedure

120 CNSLBP participants who have undergone screening
with the outcome measures — VAS, ODI, Prone bridge test,
Quadratus lumborum muscle flexibility testing, and pelvic
tilt using Kinovea software — were included in the study. The
detailed study procedure was explained to the participants
and informed consent was obtained.

Measurement of VAS and ODI

Both an ODI questionnaire and a visual analog scale were
used to gauge the degree of back discomfort. The outcome
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measure was given to the patients to complete. The VAS,
which has 10 points that go from 0 (no pain) to 10 (severe
pain), was asked to be used by the patient to rate their level
of pain. VAS pain scale validity and reliability range from
fair to good. The ODI questionnaire yields a percentage
that represents the degree of disability, ranging from very
low (0-20%) to very high (80-100%). An effective and trust-
worthy outcome measure for assessing back pain is the ODI.

Measurement of prone bridge test

The prone bridge test requires the individual to maintain a
prone position on the forearms and toes while maintaining
a neutral back and hips for at least 30 seconds. Performance
of the prone bridge has been found to have validity based on
the level of activation of the abdominal muscles.

Measurement of quadratus lumborum flexibility

The side bending test was used to measure quadratus lumbo-
rum muscle flexibility. The patient was made to stand against
the wall, head and shoulders touching, feet approximately
the length of one of their feet apart and palms on thighs. The
patients were made them to side bend to one side, keeping
their head on the wall and hips in place. The amount lateral
flexion angle is measured using Kinovea software.

Measurement of lateral pelvic tilt

The lateral pelvic tilt was measured by using the angle
between a line connecting both the anterior superior iliac
spines and a horizontal line. The hiked side of the pelvis
indicates the side of lateral pelvic tilt.

Intervention

Experimental group

The participants in the experimental group performed
neurokinetic exercises for the muscles called Quadratus
lumborum along with its synergistic muscles Ipsilateral
Obliques, Lumbar erectors, Gluteus medius and minimus,
Tensor fascia lata, Peroneus (26). Exercises comprise Plank
crawl, skydiver, banded pelvic bridging, banded squat, kick-
back, single leg bridge, lateral squat walk, clamshell, lateral
step up, lateral step down, band dorsiflexion, band eversion
three days a week for eight weeks (28). Do 3 sets of 15-20
reps with min. 10 seconds hold of each exercise.

Plank crawl

Lie on your side, position your elbow underneath your
shoulder, stack your feet, and use your trunk muscles to lift
your hips. Keeping your core tight and your back as flat as
possible, roll toward your stomach, placing your elbow on
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the floor below your opposite hand. Shift your weight onto
your other arm and get into a side plank-start position on
the opposite side.

Skydiver

With your arms at your sides, use your low back extensors
to lift your lower and upper body segments off the floor. As
you arch, squeeze your glutes and pull your shoulders back
while maintaining a neutral neck position.

Banded pelvic bridging

To increase glute activation and make the exercise more
challenging, position a resistance loop just above your
knees. Perform a bridge — drive your heels into the floor and
extend your hips — while driving your knees out into the
band. Maintain abduction resistance (knees out) through-
out the entire range of the movement.

Banded squat

With the loop above your knees, stand with your feet rough-
ly shoulder width apart. When it comes to foot flare, you
can orient your feet straight or turn them out slightly —
whichever feels better and allows you to reach the lowest
depth without discomfort. To perform the movement, reach
your hips back slightly and sit straight down. As you lower
into the bottom position, drive your knees outward into
the band, keep your spine neutral (not excessively arching
or rounding), and keep your knees aligned over your toes.
Lower as far as you can while maintaining good form.

Kickback

Get into the quadruped position with your shoulders
aligned over your wrists and hips over your knees. Keep-
ing your knee bent to roughly 90 degrees, raise your foot
toward the ceiling. Squeeze your glutes in the top position.
Try to keep your back flat (core tight), get your thigh paral-
lel to the floor, and reach full hip extension. Reduce the
range of motion if you arch your back excessively. Place a
resistance loop above your knees to make the exercise more
challenging.

Single-leg bridge

Get into the bridge start position and elevate one leg — you
can either straighten it or keep it bent at about 90 degrees.
Push into the floor and extend your hips. Focus on squeez-
ing your glutes as you reach full hip extension, holding the
contraction for 1-2 seconds. Add a resistance loop above
your knees or do the single-leg hip thrust (here) to make the
exercise more challenging.
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Lateral squat walk

Wrap a resistance loop above your knees and above ankles.
Position your feet shoulder width apart and bend your hips
and knees slightly. Take a wide lateral step so there is a full
stretch in the band. You can either walk along a line and
then switch after a given number of steps or stay in one area
by switching back and forth between legs. Choose a distance
or rep range that is challenging — usually 15-20 steps in each
direction. Don’t pause between steps and keep tension in
the band during the entire movement.

Clamshell

Lie on your side with your hips bent to about 45 degrees,
your knees bent to about 90 degrees, and your feet and legs
stacked. Lift your top knee as far as you can without rotat-
ing your spine.

Lateral step-up

Stand next to a plyo box. Step onto the box, positioning
your entire foot on the box. Your feet should be roughly
shoulder-width apart. Shifting your weight onto your elevat-
ed leg, extend your hips and knee in one fluid motion. Don’t
push off the floor with your supporting leg. Increase the
height of the box to make the exercise more challenging.
The taller the box, the more you have to lean forward and at
an angle over your elevated foot. You can extend your arms
in front of you to counterbalance your weight.

Lateral step-down

Stand next to a plyo box or small step. Perform a lateral
step-up by placing your entire foot on the edge of the box
and standing tall. Move your free leg forward slightly. Keep-
ing your free leg straight, reach your heel toward the floor
by slowly sitting back and bending your grounded knee. As
soon as your heel contacts the floor, straighten your knee,
extend your hips, and return to the start position. Keep your
knee aligned over your foot: don’t let it move in or out.

Band dorsiflexion

With the band still looped around your foot, attach the
other end to a fixed object or have a partner hold it to create
tension. Pull your ankle as far as you can into dorsiflexion
with no more than mild pain. Slowly return to the start posi-
tion: don’t let the band snap your ankle back down. Do 3
sets of 20 reps.

Band eversion

Apply tension to the band by pulling it around your other
foot with your opposite-side arm. Start with your foot
turned in (inversion), then turn your ankle out (eversion)
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without moving the rest of your leg — your kneecap should
point up the entire time. Do 3 sets of 15 reps.

Control group

The participants in the control group undergone core stabi-
lization exercises like Prone bridge, side bridge, supine
extension bridge, straight leg raises from prone, pelvic
bridge with adduction with ball, dead bug, side lying hip
abduction, superman, bird dog, dumb bell dead lift three
days a week for eight weeks (28, 29). Do 3 sets of 15 - 20
reps with min 10 seconds hold of each exercise.

Prone bridge

The participant adopts a prone elbow position. The partic-
ipant raises his/her body onto the forearms, placed below
the shoulders and toes. The participant maintains his/her
hips and back in a parallel straight-line posture.

Side bridge

The participant’s left forearm is placed on the ground below
the shoulder. The participant lifts his/her body to form a
side bridge, or “plank” position. This position is maintained
using the forearm and foot to support the body. The exer-
cise is repeated for the right side.

Supine extension bridge

The participant adopts a hook-lying position with both feet
below the knees. The participant slowly lifts his/her hips
until their knees and shoulders are aligned in a straight line,
taking care to support the weight of the body with shoul-
ders rather than neck. After holding this static position, the
participant slowly lowers his/her hips to the ground.

Straight leg raises from prone

The participant adopts a prone position with his/her head
on the arms. The participant contracts the gluteus and
hamstring muscles of the right leg and raises his/her leg as
high as possible towards the ceiling. After holding this static
position, the participant slowly lowers his/her leg. The exer-
cise is repeated for the left side.

Pelvic bridge with adduction with ball

Position a volleyball, soccer ball, or basketball between your
knees. Perform a bridge while squeezing your knees into the
ball and contracting your glutes. Maintain pressure on the
ball during the entire movement.

Dead bug

Lie on your back, bend your knees and hips to about 90
degrees, and straighten your arms above your body. Extend
one leg and reach overhead with the opposite arm while
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keeping your abs tight and your low back flat on the floor.
Stop if your low back arches. Repeat on the opposite side. If
this version is too hard, move only your legs.

Side lying hip abduction

Lie on your side, rotate your hips toward the floor slight-
ly, and internally rotate your top leg so that your big toe is
angled toward the arch of your bottom foot. Lift your top
leg up and at a backward angle. Keep your spine neutral and
pause in the top position for 1-2 seconds. Reduce the range
of motion if you start to arch your back excessively. Add a
resistance loop above your knees to increase glute activation
and make the exercise more challenging.

Superman

Lie on your stomach with your arms reaching overhead. Use
your low back extensors to lift your lower and upper body
segments off the floor. Keep your neck neutral (don’t look
up), keep your arms straight, and squeeze your glutes as you
elevate your legs.

Bird dog

Get into the quadruped position with your shoulders
aligned over your wrists and hips over your knees. Extend
one arm while extending the opposite leg. Keep your spine
neutral and avoid arching your back during the movement.
Repeat on the opposite arm and leg.

Dumb bell dead lift

Hold dumbbells in front of your thighs with your palms
facing your body, or with the dumbbells at a 45-degree angle
relative to your body. Position your feet underneath your
hips or just inside shoulder width. Keeping your back flat
and arms relaxed, sit your hips back, bend your knees, and
allow your torso to tilt forward — you should feel tension in
your hips, hamstrings, and back. Keep the dumbbells close
to your body (aligned over the centers of your feet), keep
your tibial shins as vertical as possible, and go as low as you
can without rounding your back. To perform the upward
movement, drive through your heels while extending your
hips and knees.

Statistical analysis

Data analysis was done using SPSS version 19 software at
a significance level of 0.05, involving paired tests for pre
and post-test values of within group and post-test values of
between groups, demonstrates a notable enhancement in
the prone bridge test, lateral pelvic tilt, and QL flexibili-
ty of both groups. Data analysis was performed by using
paired and unpaired t-tests for inter-group and intra-group
comparison respectively.
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RESULTS

The results strongly imply the efficacy of neurokinetic ther-
apy in improving core muscle stability, lateral pelvic tilt,
and QL flexibility in subjects with chronic nonspecific low
back pain.

Total number of participants

120 of mean age group 25 (2.25) for experimental and 24.98
(2.21) for control group. Participants with mean BMI of
25.73 (2.24) for experimental and 25.69 (2.19) for control
group. A mean and standard deviations of VAD and ODI for
experimental and control group were mentioned in table I.

Neurokinetic Therapy Group — pre and post
intervention values (Paired T-test)

Within group analysis of neurokinetic therapy group post-
test values showed better improvement from baseline to the
end of the 8" week (table IT). The prone bridge test values

improved from 16.05 (2.69) to 42.53 (13.07) with a T-value
of 17.87, lateral pelvic tilt from 11.65 (1.26) to 5.48(0.99)

Table I. General characteristics of participants.

with a T-value of 39.58, and QL flexibility from 16.52 (1.47)
to 28.14 (2.29) with a T-value of 33.39. This shows better
improvement and is statistically significant.

Core Stability Group — pre and post intervention
values (Paired T-test)

Within group analysis of core stability group post-test values
showed better improvement from baseline to the end of the
8t week (table II). The prone bridge test values improved
from 16.03 (2.66) to 38.26 (11.29) with a T-value of 15.96,
lateral pelvic tilt from 11.70 (1.29) to 6.5 (1.48) with a T-val-
ue of 24.02, and QL flexibility from 16.37 (1.59) to 26.78
(2.96) with a T-value of 28.15. This shows better improve-
ment and is statistically significant.

Post-test comparison between groups by
Unpaired Test

The post-test values of the prone bridge test of the neuroki-
netic group were 42.53 (13.07) and the core stability group
was 38.26 (11.29) with a T-value of 1.91. The post-test
values of lateral pelvic tilt of the neurokinetic group were

Experimental group

Control group

Characteristic Mean (SD) Mean (SD)
Number of patients 60 60
Sex (Male/Female) 34/26 32/28
Age 25 (2.25) 24.98 (2.21)
Height 160.65 (4.88) 160.88 (5.05)
Weight 66.4 (5.82) 66.5 (5.86)
BMI 25.73 (2.24) 25.69 (2.19)
VAS 6(0.71) 6.08 (0.72)
ODI 50.41 (4.92) 51.1 (4.98)
Prone bridge test 16.05 (2.69) 16.03 (2.66)
Lateral pelvic tilt 11.65 (1.26) 11.70 (1.29)
QL flexibility 16.52 (1.47) 16.37 (1.59)

Table Il. Comparison of baseline and 8-weeks exercise outcome measures of physical function within groups.

Variables Groups MEZiel(igf)) Mt::?é{ls)) T-value

Prone bridge test Experimental 16.05 (2.69) 42.53 (13.07) 17.87
Control 16.03 (2.66) 38.26 (11.29) 15.96

Lateral pelvic tilt Experimental 11.65 (1.26) 5.48(0.99) 39.58
Control 11.70 (1.29) 6.5 (1.48) 24.02

QL flexibility Experimental 16.52 (1.47) 28.14 (2.29) 33.39
Control 16.37 (1.59) 26.78 (2.96) 28.15
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Table Ill. Comparison and 8-weeks exercise outcome measures of physical function between groups.

Variables Groups M8e-:1,1efgls)) T-value
Prone bridge test Experimental 42.53 (13.07) 1.91
Control 38.26 (11.29)
Lateral pelvic tilt Experimental 5.48 (0.99) 4.43
Control 6.5 (1.48)
QL flexibility Experimental 28.14 (2.29) 2.81
Control 26.78 (2.96)

5.48 (0.99) and the core stability group was 6.5 (1.48) with a
T-value of 4.43. The post-test values of QL flexibility of the
neurokinetic group were 28.14 (2.29) and the core stability
group was 26.78 (2.96) with a T-value of 2.81 (table III).
The statistical analysis, involving paired tests for pre and
post-test values, demonstrates a significant improvement
in prone bridge test, lateral pelvic tilt, and QL flexibility
after implementing the neurokinetic therapy technique. The
study promises the potential of neurokinetic therapy as a
valuable intervention for managing this complex condition,
providing the way for additional investigations and practical
applications in clinical settings.

DISCUSSION

The overall objective of this study was to determine wheth-
er neurokinetic therapy intervention would result in greater
improvements in outcomes than core stabilization exercise.
We hypothesized that the neurokinetic therapy would show
improved outcomes for both physical function and activity
after 8 weeks of intervention. We observed greater differenc-
es in the pain intensity, disability level, core muscles endur-
ance, quadratus lumborum flexibility and lateral pelvic
tilt after 8 weeks for the neurokinetic therapy group than
control group. While we strengthen the synergistic muscles
along with quadratus lumborum, we observed greater differ-
ences in lateral pelvic tilt and quadratus lumborum flexibil-
ity than in the core stabilization group. To the best of our
knowledge, this is the first randomized controlled trial to
assess the effectiveness of neurokinetic therapy on patients
with chronic nonspecific low back pain.

Reduced strength in the abdominal and superficial trunk
muscles, as well as poor motor control in the multifidus and
transversus abdominus, are the main causes of low back
pain (30, 31). According to several studies, people with low
back pain have weaker gluteal muscles than people in good
health (32). Research has indicated that activities aimed at
improving hip range of motion and strength as well as core
stability can lessen low back pain and enhance illness, low
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back muscle power, and balance (33). Significant improve-
ments in both physical and psychological functioning have
been demonstrated by the combination of lumbar spinal
therapy with hip exercise and joint mobility training (34).
Stretching exercises for the tensor fasciae latae increase
hip joint and pelvic motion and can reduce low back pain
and impairment, according to Kasunich’s research (35).
The primary causes of CNSLBP include weaknesses of the
gluteal and core muscles, which causes hamstring, iliopsoas,
tensor fascia latae, piriformis, and quadratus lumborum
muscles to be overactivated (36). Research has demonstrat-
ed that in patients with nonspecific low back pain, work-
outs that isolate the QL muscle, such as the muscular ener-
gy technique (MET) of QL, can dramatically enhance QL
function and reduce pain (37).

Low back discomfort or lumbopelvic instability can also
be avoided by keeping good lumbar posture and personal
flexibility, which can affect the back muscular flexion-relax-
ation phenomenon when sitting (38, 39). Weakness in the
muscles of the abdomen, the superficial trunk muscles, and
the motor control or delayed activation of the deep muscles
are the main causes of low back pain (40). A corrective
movement technique called neurokinetic therapy (NKT)
can be used to treat non-specific low back pain. This kind
of pain is frequently brought on by inadequate posture,
poor ergonomics, obesity, very heavy lifting, and constipa-
tion. Usually, weak abdominal muscles are compensated for
by rigidity in the lower back muscles. Muscle imbalances
can cause the hips to occasionally become twisted or of a
different height. By evaluating muscle function and treating
any disorders discovered, NKT can assist in identifying and
resolving these imbalances. Through the correction of these
abnormalities, NKT can help reduce low back discomfort
and enhance function in general. According to one study,
NKT helped those with nonspecific low back pain by lower-
ing pain and enhancing function.

Twenty patients were enrolled in the trial and split into
two groups. While the other group had motor controlling
exercises (MCE) based on NKT principles, the first group
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underwent traditional physiotherapy treatment (CPT) (41).
The study’s findings demonstrated that while both therapies
were successful in lowering pain, the MCE was more so than
the CPT - even after just one treatment session. Compar-
ing the MCE group to the CPT group, the MCE group had
higher improvements in terms of general enhancement and
return to work. NKT can also lessen the consequences of
repetitive stress injuries and assist the get rid of persistent
dysfunctional patterns from previous injuries. By rapidly
enhancing muscle coordination and raising body-wide ener-
gy, strength, endurance, and range of motion, it can improve
athletic performance. NKT is a hands-on, non-invasive ther-
apy that can address the underlying cause of low back pain
and provide long-term relief.

CONCLUSIONS

Therefore, according to the findings, it can be concluded
that the neurokinetic therapy technique leads to signifi-
cant changes in core muscle endurance, lateral pelvic tilt,
and QL flexibility in subjects with chronic nonspecific low
back pain. This study also contributes to the understand-
ing that addressing the adjacent area along with the affected
area can give ultimate results in outcomes and provide valu-

REFERENCES

1. Maher C, Underwood M, Buchbinder R. Non-specific low
back pain. Lancet. 2017;389(10070):736-47. doi: 10.1016/
$0140-6736(16)30970-9.

2. Bardin LD, King P, Maher CG. Diagnostic triage for low back
pain: a practical approach for primary care. Med ] Australia.
2017;206(6):268-73. doi: 10.5694/mjal6.00828.

3. Delitto A, George SZ, Van Dillen L, et al. Low back pain: clin-
ical practice guidelines linked to the International Classifica-
tion of Functioning, Disability, and Health from the Ortho-
paedic Section of the American Physical Therapy Association.
J Orthop Sports Phys Ther. 2012;42(4):A1-57. doi: 10.2519/
jospt.2012.42.4.Al.

4. Furtado RN, Ribeiro LH, Abdo BD, Descio FJ, Martucci Junior
CE, Serruya DC. Nonspecific low back pain in young adults:
associated risk factors. Rev Bras Reumatol. 2014;54:371-7. doi:
10.1016/j.rbre.2014.03.018.

5. Han HI, Choi HS, Shin WS. Effects of hamstring stretch with
pelvic control on pain and work ability in standing workers. J
Back Musculoskelet Rehabil. 2016:29(4):865-71. doi: 10.3233/
bmr-160703.

6. Harris-Hayes M, Sahrmann SA, Van Dillen LR. Relationship
between the hip and low back pain in athletes who participate
in rotation-related sports. J Sport Rehabil. 2009;18(1):60. doi:
10.1123/jsr.18.1.60.

7. Abelin-Genevois K. Sagittal balance of the spine. Orthop
Traumatol Surg Res. 2021;107(1):102769. doi: 10.1016/j.
otsr.2020.102769.

Muscles, Ligaments and Tendons Journal 2024;14 (4)

able insights into intervention effectiveness for challenging
conditions.

FUNDINGS

None.

DATA AVAILABILITY

Data are available under reasonable request to the corre-
sponding author.

CONTRIBUTIONS

MLS, KK: methodology, investigation, formal analysis, writ-
ing — original draft. KK: supervision. KM: writing — original
draft, conceptualization, methodology, supervision, writ-
ing — reviewing & editing. DN: methodology, investigation,
formal analysis, writing - reviewing -& editing

CONFLICT OF INTERESTS

The authors declare that they have no conflict of interests.

8. Preece SJ, Tan YF, Alghamdi TD, Arnall FA. Comparison
of pelvic tilt before and after hip flexor stretching in healthy
adults. ] Manipulative Physiol Ther. 2021;44(4):289-94. doi:
10.1016/j.jmpt.2020.09.006.

9. McGill SM. The biomechanics of low back injury: implica-
tions on current practice in industry and the clinic. ] Biomech.
1997;30:465-75. doi: 10.1016/50021-9290(96)00172-8.

10. Collins L, Beaumont L, Cranston A, Savoie S, Nayiager T, Barr
R. Anthropometry in long-term survivors of acute lymphoblas-
tic leukemia in childhood and adolescence. J Adolesc Young
Adult Oncol. 2017;6(2):294-8. doi: 10.1089/jaya0.2016.0091.

11. Oatis CA. Kinesiology the mechanics and pathomechanics of
human movement. Wolters Kluwer; 2009.

12. Kendall FP, McCreary EK, Provance PG, et al. Muscles: Test-
ing and function with posture and pain. Boltimore: Lippincott
Williams & Winkins, 2005, pp. 49-63. doi: 10.1249/00005768-
199408000-00023.

13. Snijders CJ, Slagter AH, van Strik R, Vleeming A, Stoeck-
art R, Stam HJ. Why leg crossing? The influence of common
postures on abdominal muscle activity. Spine (Phila Pa 1976).
1995;20(18):1989-93

14. Kamalakannana M, Josyula S, S JA, et al. Comparative analy-
sis of high-intensity interval training and traditional rehabilita-
tion programs for accelerated recovery from musculoskeletal
injuries. ] Back Musculoskelet Rehabil. 2024;37(2):437-43. doi:
10.3233/BMR-230146.

621



Exploring Neurokinetic Therapy on Subjects with Chronic Nonspecific Low Back Pain

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

622

Kotteeswaran K, Snigdha J, Alagesan J. and Effect of proprio-
ceptive neuromuscular facilitation stretching and dynamic
soft tissue mobilization on hamstring flexibility in subjects
with low back ache - single-blinded randomized controlled
study. Int J Pharm Bio Sci. 2014;5:228-33. doi: 10.33140/
1jor.03.01.08.

Gimson M. Weight distribution in sitting and the effect of
leg-crossing. Physiotherapy. 2003;89:125. doi: 10.1016/s0031-
9406(05)60591-3.

Perttunen JR, Anttila E, Sodergard J, Merikanto J, Komi PV.
Gait asymmetry in patients with limb length discrepancy.
Scand ] Med Sci Sports. 2004;14(1):49-56. doi: 10.1111/7.1600-
0838.2003.00307.x

Callaghan JP, McGill SM. Low back joint loading and kine-
matics during standing and unsupported sitting. Ergonomics.
2001;44(3):280-94. doi: 10.1080/00140130118276.

Kamimura A, Sakakima H, Miyazaki M, et al. Pelvic inclina-
tion angle and hip abductor muscle strength after total hip
arthroplasty. J Phys Ther Sci. 2013;25:215-9. doi: 10.1589/
ipts.25.215.

Park Y, Bae Y. Comparison of postures according to sitting
time with the leg crossed. ] Phys Ther Sci. 2014;26(11):1749-
52. doi: 10.1589/jpts.26.1749.

Sahrmann S, Azevedo DC, Dillen LV. Diagnosis and treatment
of movement system impairment syndromes. Braz J Phys Ther.
2017;21(6):391-9. doi: 10.1016/j.bjpt.2017.08.001.

Hoy D, Brooks P, Blyth F, Buchbinder R. The Epidemiology of
low back pain. Best Pract Res Clin Rheumatol. 2010;24(6):769-
81. doi: 10.1016/j.berh.2010.10.002.

Hossain MD, Choudhury MRA, Mojumder MMA. A Compar-
ative Study of Treatment of Chronic Backache Between
Conventional Method and Trigger Point Injections (TPI). J
Armed Forces Med College, Bangladesh. 2009;5(1):37-40. doi:
10.3329/jafmc.v511.2850.

Chaitow L, Leibenson DCC, Graema chamber BA(Hons):
Principles of Muscle Energy Technique. 1972.

Maggee DJ. Orthopaedic Physical Assesment. 2013.
Bohannon RW, Steffl M, Glenney SS, Green M, Cashwell L,
Prajerova K, Bunn J. The prone bridge test: Performance,
validity, and reliability among older and younger adults. Jour-
nal of bodywork and movement therapies. 2018;22(2):385-9.
doi: 10.1016/}.jbmt.2017.07.005.

Guzman-Valdivia CH, Blanco-Ortega A, Oliver-Salazar MY,
Carrera-Escobedo JL. Therapeutic motion analysis of lower
limbs using Kinovea. Int J Soft Comput Eng. 2013;3(2):2231-
307. doi: 10.1016/j.mechatronics.2015.06.007.

Weinstock D. NeuroKinetic therapy: An innovative approach
to manual muscle testing. North Atlantic Books; 2012,

Brooks VB. Motor control: how posture and move-
ments are governed. Phys Ther. 1983;63(5):664-73. doi:
10.1097/00001416-199301000-00015.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

. Walters T, Cordoza G. Rehab science: The complete guide to

overcoming pain, healing from injury, and increasing mobility.
Auberry, CA: Victory Belt Publishing; 2023.

Esfahani NH, Dommerholt ], Rezaeian ZS. Core Muscles
Endurance in Sedentary Staffs with and without Nonspe-
cific Chronic Low Back: A Cross-sectional Study. Muscles
Ligaments Tendons J. 2021;11(1):136-50. doi: 10.32098/
mltj.01.2021.15.

Kim B, Yim J. Core Stability and Hip Exercises Improve Phys-
ical Function and Activity in Patients with Non-Specific Low
Back Pain: A Randomized Controlled Trial. Tohoku J Exp
Med. 2020;251(3):193-206. doi: 10.1620/tjem.251.193.

Lee CW, Hwangbo K, Lee IS. The effects of combination
patterns of proprioceptive neuromuscular facilitation and
ball exercise on pain and muscle activity of chronic low back
pain patients. ] Phys Ther Sci. 2014;26(1):93-6. doi: 10.1589/
ipts.26.93.

Nourbakhsh MR, Arab AM. Relationship between mechanical
factors and incidence of low back pain. J Orthop Sports Phys
Ther. 2002;32(9):447-60. doi: 10.2519/jospt.2002.32.9.447.
Kendall KD, Emery CA, Wiley JP, Ferber R. The effect of
the addition of hip strengthening exercises to a lumbopel-
vic exercise programme for the treatment of non-specific low
back pain: A randomized controlled trial. J Sci Med Sport.
2015;18(6):626-31. doi: 10.1016/j.jsams.2014.11.006.

Bade M, Cobo-Estevez M, Neeley D, Pandya J, Gunderson T,
Cook C. Effects of manual therapy and exercise targeting the
hips in patients with low-back pain-A randomized controlled
trial. J Eval Clin Pract. 2017;23(4):734-740. doi: 10.1111/
iep.12705.

Bae HI, Kim DY, Sung YH. Effects of a static stretch using a
load on low back pain patients with shortened tensor fascia
lata. J Exerc Rehabil. 2017;13(2):227-31. doi: 10.12965/
jer.1734910.455.

Kim B, Yim J. Core Stability and Hip Exercises Improve Phys-
ical Function and Activity in Patients with Non-Specific Low
Back Pain: A Randomized Controlled Trial. Tohoku J Exp
Med. 2020 Jul;251(3):193-206. doi: 10.1620/tjem.251.193.
Sitilertpisan P, Joseph LH, Paungmali A, Pirunsan U, Chun-
chai T. Investigation of the contraction ratio of transversus
abdominis and internal oblique muscles during lumbopelvic
stability test. Muscles Ligaments Tendons J. 2020;10(1):86-91.
doi: 10.32098/mltj.01.2020.10.

Mohammed Lugman S, Saravan K. Efficacy of Core Muscle
Stabilization in Chronic Nonspecific Low Back Pain Patients—A
Systematic Review. Inti J. 2023;2023(40):1-8.

Deshmukh M, Pokle S, Baxi G, Palekar T, Gopiyani I. The
Effect of Quadratus Lumborum Muscle Energy Technique
on Low Back Pain and Diaphragmatic Electrophysiologi-
cal Outcomes. Iranian Rehabil J. 2023;21(4):695-702. doi:
10.32598/irj.21.4.1825.1.

Muscles, Ligaments and Tendons Journal 2024;14 (4)





