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Abstract
Most people today live a sedentary lifestyle, lack of movement
results in the body becoming less equipped to take part in
sporting activities presenting considerable challenges for personal trainers and sports coaches. When the body is expected to
perform, a weak musculoskeletal foundation can lead to
postural deviations, muscular imbalances and unaligned joint.
Physical inactivity is increasing the risk of musculoskeletal
disorders (MSDs) (12, 14) and injuries during sport and recreational activities. A common issue of most work environment is
inappropriate, repetitive sitting, lifting and standing positions
that are aggravating low back pain. Tight muscles around the
hips like the hip ﬂexor complex, the lumbar erector spinae and
underactive muscles like the gluteus maximus or transversusabdominis (TVA), multiﬁdus can result in excessive, unwanted
motion of the lumbar spine(14,18).
One approach to counter ailments is the NASM Corrective
Exercise Continuum (CEx) – that promotes the activation and
deactivation of muscles, fascia and the nervous system(2).
To accomplish the four stages of the CEx model (Self-Myofascial
Release (SMR), stretches, isolated activation and integration of
muscles) a good understanding is needed of the healthy musculoskeletal system through diﬀerent postures, the nature of
musculoskeletal diseases and ﬁnally identify risk factors for
potential musculoskeletal problems.
My aim is to discuss how improved muscle strength and
ﬂexibility around the hips can help prevent or help improve
core strength and decrease lower back hypermobility.In line
with the NASM CEx system, I have suggested some easy to
implement techniques and exercises and drew attention to
preventative body awareness measures.
Please refer back to my previous three articles on description
and use of the movement assessments and the CEx.
Keywords: low back pain, lower crossed syndrome, the NASM
Corrective Exercise Continuum, neutral spine, sedentary
lifestyle
Training Approach
Therefore a training approach to avoid the occurrence or
re-occurrence of low back pain should aim to improve LPHC
stabilization and muscle balance.
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The two stages and main objectives of training should be: one
to train muscle endurance of the deep and secondary stabilizers (7) and re-education of motor control of the CNS (6,26) and
the Glutes such as the gluteus maximus and medius. It is necessary to facilitate a co-contraction in such muscles as the oblique
abdominals, the TrA and particularly the multiﬁdus (13) while
aiming to switch on the glutes in hip extension and lateral
stabilization while reducing overactivity of speciﬁc superﬁcial
muscles
For long term success the client needs to become aware of the
muscles initially through palpation of the trainer and self-palpation later in dynamic movements by awareness only. Segmental
stabilization is superior to superﬁcial strengthening for all
variables (27), in a study comparing traditional exercise program
and core stabilization program one group of soldiers (N = 2616)
between 18 and 35 years of age were randomized to receive a
Traditional Exercise Program (TEP) with sit-ups or Core Stabilization Exercise Program (CSEP). CSEP did not have a detrimental
impact on sit-up performance or overall ﬁtness scores.
There was however a small but signiﬁcantly greater increase in
sit-up pass rate in the CSEP (5.6%) versus the TEP group (3.9%)
(1). Core stabilizing programs shown short-term improvements
over just 8-12 weeks, participant maintained the results after
6 and 12 months
(4, 24, 17), however after stopping the subject haven’t
improved any further suggesting that a constant repetition of
intervention exercise is needed or change of the working
environment.
Static Assessment of the low back - Lateral view
From static lateral view it can instantly become evident
especially in women subjects if they have an excessive lumbar
curve as when the plum line is linked together the line doesn’t
run across the lumbar vertebral bodies but rather well behind
them.
Also the end lines of clothing can be used as a visual landmark
for a practiced eye but the excessive anterior tilt can be
marked by the bottom line of the T-shirt.
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However excess curvature is not always evident from a lateral
standing view. With inclinometer measurements, the anterior tilt
should be no more than 4-7 degrees from anatomical neutral for
man or no more than 7-10 degrees for woman. In the absence of an
inclinometer a simple wall test can be performed that will conﬁrm
our suspicion or on the long term the test will help clients to check
on improvements themselves (15, 21).
Figure 11. a) normal lumbar curve
b) excessive lumbar curve
Wall Test: Make the client stand with its back ﬂat against the
wall heels few inches away and measure the space between the
lower back and the wall. The natural curvature of the spine
should allow only the back of the hand to slide into that space.
If something much larger than the hand is able to ﬁt back there
then it’s likely that the client has a large anterior tilt and excessive lordosis.
Figure 12. a) normal lumbar curvature
b) excessive lumbar curvature
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Dynamic Assessments
Overhead Squat Test
Excessive lumbar curve in the NASM overhead squat test
means that the person will show one or more of the following
compensations: lower back arches rather than being neutral
and/or excessive forward lean from the hips.
It becomes evident from the lateral view when the lumbar
spine is excessively extended not being able to maintain
neutral position. (2)
Figure 13. Overhead squat test
NASM CEx for injury prevention at the lumbo-pelvic-hip
complex (LPHC)
- Corrective exercise strategy

Figure 15 b

Figure 14.
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Sample corrective exercise program for LPHC impairment:
excessive forward lean/lower back arches
Step 1: SMR
Figure 15. Hip ﬂexor (rectus femoris)
Look for tender knots using a foam roller or ball and roll over
the muscle. Hold as close to the tension area as possible for 30
to 45 seconds or if the pain is too intense hold for 90 seconds
with lower intensity. If an area really hurts, transfer more body
weight to your arms as you support yourself on them. Roll all
the way to the top.
Step 2: Stretching
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Figure 16. Hip ﬂexor complex
From a kneeling position, plant the right foot on the ground in
front, so the leg is bent at 90 degrees, the knee and ankle
aligned.
The back should be straight, shoulders back and down. Press
the pelvis forward, so that the left hip is stretched, and leaning
over the body from the left. To increase the intensity of the
stretch and to deactivate the short hip ﬂexors, squeeze the left
bottom.

Figure 17. Seated twisting stretch (erector spinae)
Bend your left knee and step your left foot over your right leg.
Put your left hand on the ﬂoor, ﬁngers pointing outward, for
support. Turn to the left, placing the back of your right arm
against your left knee. Inhale as you sit tall (even taller than I
did). Breathe out as you twist, pressing your arm into your leg and
looking over your left shoulder. Hold for ﬁve breaths, then slowly
return to the center.

Figure 20. Alternating superman four point kneeling
Position as with the tummy vacuum lift arm with alternate leg
and hold (2-5 sec). Raise limb to hip or shoulder level don't
hyper extend the lumbar spine keep it in neutral. Progress to
Swiss Ball supermans. Maintain TVA activation throughout the
movement as you hold tummy vacuum.
Further preventative measures – Increasing awareness

Figure 19. Four point kneeling tummy vacuum (TVA)
Kneel on the ﬂoor with your shoulders directly above your
hands and hips directly above knees. Let the intestinal contents
rest against the abdominal wall. This will put a pre-stretch on
the TVA. Holding neutral spinal alignment, take a deep breath,
exhale and draw the belly button toward the spine and slightly
upward. Do not ﬂex the spine nor posteriorly rotate the pelvis.
Hold for ten seconds. Relax for ten seconds and repeat the
process ten times.

•Maintaining good posture when standing and sitting
reduces stress on the back. Slouching should be avoided. Chair
seats can be adjusted to a height that allows the feet to be ﬂat
on the ﬂoor, with the knees bent up slightly and the lower back
ﬂat against the back of the chair.
If a chair does not support the lower back, a pillow can be used
behind the lower back. Sitting with the feet on the ﬂoor rather
than with the legs crossed is advised. People should avoid
standing or sitting for long periods. Changing positions
frequently may reduce stress on the back.
•Learning to lift correctly helps prevent back injuries.
Facing the object is important with the hips facing forward
aligned with the shoulders. Bending at the hips and knees at the
same time will help to keep the back straighter. Finally the object
should be kept close to the body, lifting the it by straightening
the legs and hips. This way, the legs, not the back, lift the object
Conclusion

Step 3: Isolated activation
Figure 18. Glute bridge (gluteus maximus)
Starting on the back, with the heels on the ground and legs at
about 90 degrees. As the glutes are squeezed, the hips lift up to
a straight line from the knees to shoulders. To minimize the
hamstring activation and isolate gluteus maximus, imagine
yourself lifting from the heels.
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Once postural misalignment, low back hypermobility or
an excessive lordotic curve from normal has been identiﬁed,
trainers should address the factors that contribute to this
faulty posture. In general, there are several approaches used to
help with this like awareness of once postures, behavioral
changes and correct movement are fundamental to restore a
neutral alignment and help the spine to remain or return in to
the neutral zone. Stretching tight mobilizer muscle around the
hips and strengthening weak stabilizer muscles that are attaching
to the hips and linking the spinal segments together is critical for
rebalancing the spine. .
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The main focus at this stage is to integrate the local and global
muscles with the body in action. In the authors opinion, hip
conditioning programs, with core activation in mind, isolated
and integrated, should be carried out every time prior to
exercise regardless of the purpose of the session.
Although, exercise is the most important way to help retrain
muscles, prevent disk injuries and low back pain, it is only
performed for a limited part of the day; in the rest of the day
awareness of own posture is fundamental to establishing good
habits and good spinal health. It seems that 8-12 weeks of
regular exercise, twice a week for 30 minutes has a fundamental
positive eﬀect on low back pain and perceived restriction of
movement (1,27).
This eﬀect can be maintain even without controlled exercise
for 6-12 months, however if counter-measures aren’t taken to

prevent poor posture the client with a history of low back pain
tends to revert to previous bad patterns of movement and
alignments, therefore some stretching and activation drills
daily are advised.
Footnote
Forward stretching exercises can increase back pain in some
people and therefore should be done carefully. Please consult
with a doctor or physician if you have any unusual symptoms
doing any of these exercises. Foam rolling should be avoided if
you have unhealed wounds, bone fractures, skin cancer, osteoporosis, high blood pressure or any others strains or sprains. It is
not advised to roll on an area that is aﬀected by varicose veins
and broken capillaries. While performing these exercises, please
be aware of good body positioning and control of movement.
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