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ABSTRACT

Background: This study conducted a comparative evaluation of the effects of Pilates stabilization
exercise combined with pain neuroscience education (PNE) in patients with chronic low back pain.
The evaluation was based on their visual analogue scale (VAS) scores, Korean Oswestry disability
index (KODI) scores, and fear avoidance belief questionnaire (FABQ) scores.

Methods: A total of 36 participants were recruited and randomly assigned to either a Pilates
stabilization exercise group (PSE, n=18) or Pilates stabilization exercise combined with pain
neuroscience education group (PPNE, n=18). Both the PSE and PPNE groups participated in
50-minute sessions of Pilates stabilization exercise, three times per week for six weeks. The VAS,
KODI, and FABQ scores of the participants were measured before and after the intervention.

Results: There were significant improvements in the VAS of the PSE and PPNE group, with significant
difference found between them. Both groups showed a significant decline in KODI scores following
the exercise interventions, with significant difference observed between the two groups. FABQ
scores were significantly decline in both groups, with significant difference found between them.

Conclusion: In this study, Pilates stabilization exercise combined with pain neuroscience education
was found to be more effective than Pilates stabilization exercise alone in reducing the VAS, KODI,
and FABQ scores of patients with chronic low back pain. Thus, Pilates stabilization exercise
combined with pain neuroscience education can be used in clinical practice to treat and prevent
chronic lower back pain.
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Table 1.

Pain neuroscience education

Week

Subject

Content

1 Week

The neurophysiology
of pain

The central nervous system has the brain and spinal cord, and the
peripheral nervous system has motor and sensory nerves. The motor
nerves are composed of somatic and autonomic nervous systems.

2 Week

Path of pain-sensory
receptor

There are five types of sensory receptors: nociceptors, thermoreceptors,
chemoreceptors, electromagnetic receptors, and mechanical
receptors.When tissue is damaged, substances related to pain are
secreted, bind to nociceptors, and are converted into electrical
activity.Electrical signals are conducted to the dorsal horn of the spinal
cord, transmitted through neurotransmitters, and after being adjusted,
are projected to the thalamus through the spinothalamic tract, where pain
is perceived in the cerebral cortex.

3 Week

Acute pain and
chronic pain

When pain is classified according to its duration, it is divided into acute
and chronic. Acute is pain that occurs immediately, and pain that occurs
with a certain delay is called chronic pain.Acute pain occurs due to
direct stress on the tissue, infection, or disease.However, the period may
be longer depending on the degree of damage, but it can generally be
healed within 3 months. Pain that persists for more than 3 months is
considered chronic.

4 Week

Central sensitization

Central nervous sensitization is a phenomenon that can cause pain due
to a specific cause even though there is no structural cause that could
cause pain.Ilt can be said that it is a state in which pain is remembered
and evoked even though it is not a structural condition that causes pain.

5 Week

Neuroplasticity

Neuroplasticity refers to the brain's ability to reorganize itself by forming
new neural connections throughout life.These changes may occur in
response to learning, sensory experiences, or environmental stimulation.In
addition to learning and injury recovery, neuroplasticity affects mental
health and aging.

6 Week

Correct position

Among incorrect postures, there are kyphotic or lordotic postures, flat
spine, spinal curvature, military posture, and scoliosis. These include
correct sleeping posture, sitting posture, and posture that minimizes load
when lifting objects.
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Reformer pilates stabilization exercise (40min)

Supine position hold the
= straps of both arms and
place both legs on the foot
should be draw in with
breathing in the tabletop
position.

0N

.;1

draw in exercise 10/3set (bmin)

In the two-legged tabletop
position, both hands should
hold the straps and lift your
head with the chin in curl
up. lower both arms to the
side of the pelvis

10/3set (10min)

In the supine position, place
both feet on the footbar,
| support the mat with both
.| arms, and raise your hips to
the ceiling.

10/3set (10min)

In the quadri position,
lumbar neutral the posture,
and raise one arm to the
side of the ear and the
opposite leg together when
you all perform well.

bird dog exercise

10/3set (15min)

Figure 1. Pilates stabilization exercise
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Table 2.
General characteristics of the subjects

Groups PSE (n=18) PPSE (n=18) x*/t
Sex (M/F) 10/6 9/7 707
Age (yrs)  33.39+10.95* 32.89+10.78 .119
Weight (kg) 59.67+11.76  56.61+£7.84  .073
Height (cm) 166.17+8.12  164.33+6.27  .156

®Mean+SD, PSE: pilates stabilization exercise, PPNE :
pilates stabilization exercise combined with pain
neuroscience education

VASOA] Ti2F2 &5 A 3.44+£.92014 & =
2.72+.892, AdAT2 =& A 3.50+.79904 =& F
2.06+.808, 7t 18 Rt Exo| 7tastgdolt A5
Ato]3t2 PPNEZ} PSEHCH ©f {olstA Zagt 7oz
UERFTHp<.05)(Table 3).

3 I A% 98 7|s30] & 9dl v

KODIOJA i &% A 23.33+7.4004 &5 &
20£6.332, AYFL 5 A 22.71+7.42004 &5 &
17.29+4.662, Zt 0.8 2% 7154 o] H=rt /HAE
o A5 Afo|gre PPNEZF PSEHWCE of QolstA 7

A3t 7102 UERITHp<.05)(Table 3),
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Table 3.
The comparison of pain and Korean Oswestry
disability index between measure in each group

Groups PSE (n=18) PPSE (n=18) p
VAS (score)
Pre 3.44+ .92° 3.50+.79 1.000
Post 2.72+.89 2.06+.80 1.361
Change -.72+.57 -1.72+1.02  .022"
t .000" .000"
KODI (%)
Pre 23.33+7.40° 22.71+7.42 .499
Post 20.00£6.33  17.29+4.66 .364
Change -3.33£2.20 -5.42+3.82  .029"
t .000" .000"

®Mean+SD, 'p<.05, PSE: pilates stability exercise,
PPNE: pilates stabilization exercise combined with
pain neuroscience education, VAS: visual analogue
scale, KODI: Korean Oswestry disability index
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Table 4.
The comparison of Fear Avoidance Belief
Questionnaire between measure in each group

Groups PSE (n=18) PPSE (n=18) p
FABQ-W
Pre 19.06£2.90* 18.67+4.50 .204
Post 17.28+3.21 14.67+3.76 .354
Change -1.77£1.73  -4.00£3.98 .010°
t .000" .001"
FABQ-PA
Pre 12.94+2.55%  13.11£2.52 .647
Post 11.83+£2.31  10.17+2.55 .370
Change -1.11+1.28 -2.94+1.98 .014"
t .002" .000"

“Mean(score)+SD, “p<.05, PSE: pilates stability exercise,
PPNE : pilates stabilization exercise combined with pain
neuroscience education, FABQ-W: fear avoidance belief
questionnaire work, FABQ-PA: fear avoidance belief
questionnaire physical activity
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