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Introduction: The aim of this study was to compare the effectiveness of a
combination of pain neuroscience education and targeted cognitive motor
control training with targeted cognitive motor control training alone in patients
with chronic low back pain.

Materials and Methods: Fifty-four chronic low back pain patients (pain
neuroscience education with targeted cognitive motor control training group,
n=27 and targeted cognitive motor control training only group, n=27)
participated in this study. Pain, disability, central sensitization inventory, and
kinesiophobia were assessed at baseline and eight weeks after interventions.
Repeated measures analysis of variance and linear mixed models were used to
examine between-group differences.

Results: A significant groupxtime interaction effect was found for pain
(p=0.008), central sensitization inventory (p=0.002) and kinesiophobia
(p<0.001) in the pain neuroscience education with targeted cognitive motor
control training group compared to the targeted cognitive motor control
training only group after eight weeks. Main effects of time were observed for
pain, disability, and fear of movement after interventions (p<0.001). No
significant groupxtime interaction effects was found for disability (p=0.50).
Conclusions: This study’s findings support the provision of pain neuroscience
education as a clinically effective addition to targeted cognitive motor control
training in chronic low back pain patients.
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Extended Abstract

Low back pain (LBP) is one of the most common disorders worldwide and leads to long-
term disability compared to other musculoskeletal disorders (1). LBP directly affects the
psychological factors of individuals, causing them to avoid daily activities due to fear of
pain, ultimately leading to a sense of disability due to severe pain. A treatment strategy
involving neurophysiological pain education along with motor control training has been
previously introduced. This therapeutic approach focuses on educating patients about the
mechanisms of pain and central sensitization and cognition-targeted motor control
training, helping patients return to daily activities before injury (2, 3).

Previous studies have examined the effectiveness of educating patients on the
neurophysiological mechanism of pain in patients with chronic LBP. Education on the
neurobiological mechanism of pain is a cognitive-behavioral intervention that provides
education in neurophysiology of pain for changing pain cognition. Education on the
neurobiological mechanism of pain comes in various forms, from small group education
to large group seminars lasting up to three hours (4, 5).

Exercises used in previous studies include resistance training, motor control training,
stabilizing training for the back, aquatic therapy, and graded functional activities. Initial
results in most of these studies focused on pain and disability, while secondary results
were fear of movement, central sensitization, and pain catastrophizing (6-8). Therefore,
this research only focused on pain, disability, and fear of movement for analysis.

In fact, existing treatment strategies seem weak because they neglect pain cognition,
behavioral aspects, and physiological pain knowledge. Additionally, there is an increasing
amount of evidence related to spinal motor control dysfunction in patients with LBP.
Impaired motor control indicates that in patients with LBP, spinal muscles are unable to
control body positions and movements accurately. Therefore, an intervention to address
pain cognition and optimal muscle function in the lumbar region to improve spinal motor
control may lead to increased effectiveness.

These recent advancements indicate that these morphological changes in response to
successful treatment may be reversible. However, there are currently no controlled clinical
studies investigating the efficacy of neurophysiological pain education followed by motor
control training in patients with chronic LBP. Therefore, the aim of the present study was

to compare the effectiveness of a combination of neurophysiological pain education and
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motor control training with motor control training alone in patients with chronic LBP. The
hypothesis is that adding neurophysiological pain education as a clinically effective
complement to motor control training in patients with chronic LBP may have a greater
impact.

Methods

A total of 54 patients participated in this semi-experimental study. All participants signed
an informed consent form in accordance with the latest revision of the Helsinki Treaty.
Demographic and baseline characteristics of the participants are presented in Table 1.
Patients’ dependent variables were collected one week before the intervention (pre-test)
and after an 8-week intervention (post-test) by a sports physiotherapist with at least 5
years of experience in sports injuries and corrective exercises who was blinded to the
group allocation. Pain intensity, disability, central sensitization inventory, and

kinesiophobia were assessed at baseline and eight weeks after interventions.

Table 1. Demographic and baseline characteristics of the study’s patients.

Age, y 41.40+8.25 44.44+8.58

Body mass, kg 75.40+7.87 75.24+9.42

Body height, cm 169 +10.89 167.10+£7.11

Body mass index, kg/m? 26.52+4.36 26.91+4.03
-

Female 11 13

Male 14 12

Abbreviations: Continuous variables were expressed as mean + standard deviation.

Interventions

Neurophysiological pain education with Motor Control Training

Neurophysiological pain education was conducted in 3 sessions, each lasting between 45
to 60 minutes. The goal of neurophysiological pain education is to change patients'
negative beliefs about pain. These beliefs may have been imposed on patients' minds by
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diagnostic, prognostic, or potentially unhelpful treatment conclusions. During the
education sessions, information about the nature of pain is also provided to reduce
avoidance beliefs due to fear and avoidance behaviors, and consequently enhance self-
efficacy. Key messages at this stage are presented using verbal instructions, diagrams,
and drawings (1, 8-10). Neurophysiological pain education has been previously studied
in patients with chronic pain (LBP, fiboromyalgia, chronic neck pain, osteoarthritis) and its
effective impact on pain improvement in these individuals has been confirmed (1, 5, 8-
11).

Motor Control Training

Motor control training consist of sixteen sessions and are provided to patients twice a
week for eight weeks. In the initial session, patients are individually examined by a
physical therapy specialist and prescribed training based on their ability. The training in
two parts is designed according to specific criteria for each patient. Both parts of the
training are performed separately and under the supervision of a physical therapy
specialist. The first part of the training focuses on improving sensory-motor control,
increasing the activity of deep spinal stabilizing muscles, and enhancing central body
region control. The second part of the training includes activities similar to daily activities
that the patient previously feared (1, 8-10).

Statistical Analysis

To evaluate differences between groups in response to interventions, analysis of variance
with repeated measures was used with Bonferroni post hoc tests (timexgroup interaction)
for each dependent variable. Effect size was used as partial eta squared (np2), with values
of 0.01, 0.06, and 0.14 indicating small, medium, and large effects, respectively.

Results

Out of the 54 patients who participated for this study, 4 patients were excluded due to
non-participation in the post-test (n=2) and exercise sessions (n=2). The Kolmogorov-
Smirnov test and Levene's test confirmed the normality of the data and homogeneity of
variances. There were no significant differences (p>0.05) in demographic characteristics
between the two groups. Table 1 shows the demographic characteristics of both groups.
The participation rate of patients throughout the study was calculated to be 92.59%.

In the pre-test, there were no significant differences between the groups for pain and

disability variables (p>0.05). Time x group interaction effects were observed for pain
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(F=73.7, np2=0.14, p<0.001). Follow-up tests showed greater improvements with a large
effect size in the neurophysiological pain education with motor control training group: pain
intensity was significantly lower (p<0.001) in the post-test compared to the motor control
training group. Although there was no significant interaction effect for disability (F=4.52,
np2=0.05, p>0.05), there was a main effect of time, with disability scores decreasing from
pre-test to post-test in both groups (p<0.001). There was no significant difference between
the two groups in disability scores in the post-test (p>0.05, Table 2).

Psychological outcomes included central sensitization inventory and fear of movement
(Table 2). There were no significant differences between the groups in the pre-test
(p>0.05). Time x group interaction effects were observed for central sensitization
inventory (F=26.11, np2=0.19, p<0.001) and fear of movement (F=41.79, np2=0.47,
p<0.001). Bonferroni post hoc analysis showed that the neurophysiological pain education
with motor control training group had significantly lower scores for central sensitization
inventory (p<0.01) and fear of movement (p<0.05) with a large effect size after eight
weeks. There was a main effect of time, with central sensitization inventory and fear of

movement scores decreasing from pre-test to post-test in both groups (p<0.001).
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Table 2. Outcomes of linear mixed model for primary and secondary results of each . Treatment effects measured at 8-weeks post-intervention.

Baseline

6.24+1.29

6.62+0.82

NA

Post-
intervention

3.61+0.96

5.12+1.54

0.14 (-1.51)

p <0.001 0.008 p<0.001

Baseline | 40.20+8.91 NA 39.60+8.57 NA NA
Post- 128.21 <0.001 | 245 0.50 ~0.095
. | 25.2047.56 | 3731, | 2824+471 | 2869 0.05 (-3.04) P P
Intervention
Baseline | 24.16+9.82 NA 22.80+8.26 NA NA
] 127.47 <0001 | 11.26 | 0.002 -0.011
_Post g oues74 | 5348 | 15808641 | 3070y 0.19 (-4.56) P P
Intervention
Baseline | 42.6846.75 NA 40.70+7.11 NA NA
p
. 299.11 <0.001 | 41.79 ~0.040
_Post o 36627 | 2652 35.70+2 12.75 | 0.47 (-3.96) P <0.001 P
Intervention

Abbreviations: 1, Effect size (np2); |, Decrease; 1, Increase; a, Values are expressed as means +* standard deviations; Cl, Confidence Interval; CSlI, Central
Sensitization Inventory; NA, not applicable; ODI, Oswestry Disability Index; TSK, Tampa Scale for Kinesiophobia; VAS, Visual Analogue Scale.
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Interpretation of the study’s findings

In the neurophysiological pain education with motor control training group, there was
a clinically important improvement in pain with a change of 2.63 points on the visual
analog scale after intervention, which was consistent with the minimum clinically
important difference. In contrast, the improvement in the motor control training group
was less than the minimum clinically important difference (1.5 points). In terms of
disability, there was a clinically important improvement in the neurophysiological pain
education with motor control training group with changes of 15 and 11.36 points after
intervention.

Patients in the neurophysiological pain education with motor control training group
showed greater improvement than the minimum clinically important difference for
central sensitization (12.92) and fear of movement (11.32). Similarly, in the motor
control training group, there was greater improvement than the minimum clinically
important difference for central sensitization (7) and fear of movement (5.16).
Keywords

Low back pain; pain neuroscience education; exercise therapy; Kinesiophobia.
Practical implications

This study showed that the combination of neurophysiological pain education with
targeted motor control training does not have a different effect on disability compared
to motor control training alone, but it can reduce pain, central sensitization, and fear
of movement in patients with chronic LBP. The presence of clinically significant
improvements challenges the clinical relevance of these changes in patients with
chronic LBP. These findings highlight the need to shift towards a biopsychosocial
approach (i.e., addressing underlying cognitive and emotional aspects of pain) instead
of solely focusing on the biomedical origin when treating these patients in clinical

practice.
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