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plex interaction of biopsychosocial factors. Electroencephalography (neurofeedback) is one of the meth-
ods used to assess and treat psychological factors associated with pain and increase awareness of the
activity of different parts of the brain.

I9TETE The present clinical trial investigates the effectiveness of neurofeedback training (NFBT) exer-
cises on psychological variables (pain, disability, and kensiophobia) in women with CNSLBP.

[VETEEE This was a clinical trial study. A total of 40 females with CNSLBP were recruited for the clinical
trial. The patients were randomly divided into two groups, namely experimental and control (each group
included 20 patients). The experimental group received NFBT for 8 weeks. Pain intensity, disability, and
kinesiophobia were assessed via the visual analog scale, the Oswestry disability index, and the Tampa
scale. Statistical analysis was performed using the SPSS software, version 26. The Shapiro-Wilk test was
used to ensure the normality of the data distribution (P>0.05). The covariance test was used to compare
results between groups.

[T The results showed that the NFBT had a significant difference in reducing pain (P=0.000,

Keywords: n*=0.693), disability (P=0.005, np2=0.253), and kinesiophobia (P=0.000, r]p2=0.904).

Low back pain, Kine-  : [F¥¥ERT] NFBT leads to a reduction in the perception of pain intensity, disability, and kinesiophobia;
siophobia, Disabil- : however, they do not address the underlying cause of pain in this group of patients. Instead, they only
ity, Neurofeedback, modulate the response to pain sensation processing.
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Extended Abstract

Introduction

hronic low back pain (CLBP) is one of

the most important medical conditions

worldwide in terms of reducing quality of

life, disability and increasing social and

economic costs [1]. In general, CLBP
has two non-specific and mechanical types. Non-specific
CLBP (NSCLBP) includes 90-95% of low back pains
and affects 20% of the world’s population [2, 3]. It is a
complicated disease and its pathophysiology is unknown,
occurring for three months or more [4]. There is strong
evidence that CLBP is related to a complex interaction of
cognitive [5], physical [6], psychological [7], neurophysi-
ological [7], and lifestyle [8] factors. Although many of
these factors are potentially modifiable, the CLBP reha-
bilitation protocols often, focus on physical interventions
[9]. Physical interventions may not affect psychological
factors [10]. Psychological factors not only change the
activity of the cortex involved in pain processing, but also
change the function of the brain areas related to attention,
prediction and emotions [11].

Recently, neurofeedback training (NFBT) has attracted
the attention of researchers because it provides reliable in-
formation about brain function during rest, sensory stimu-
lation, and cognitive tasks. It is a safe, inexpensive, and
noninvasive method, making it a valuable technique for
clinical and research purposes [19, 20]. Despite the wide-
spread use of neurofeedback to assess cortical changes in
chronic musculoskeletal pain conditions, little is known
about brain wave activity changes in CLBP patients. The
results of a systematic review showed that the experience
of pain is related to the activity of brain waves (EEG).
In people with chronic pain such as CLBP, alpha waves
decrease and beta and theta waves increase [21, 22]. Few
studies have been conducted on the effect of interventions
that change brain activity in people with chronic muscu-
loskeletal pain. There are many questions in this field, the
most common questions are related to the mechanism of
the effectiveness of these interventions in reducing pain
and how to design treatment protocols. This study aims
to assess the effect of NFBT on psychological variables in
women with NSCLBP.

Methods

This is a controlled clinical trial with a pre-test/post-
test design. The study population includes women with
NSCLBP referred to orthopedic or sports medicine clin-
ics in Hamedan province, Iran. The G'Power software,
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version 3.1.9.2 was used to estimate the sample size. The
software output for the sample size was 30. Considering a
10% sample dropout, it increased to 40. In this regard, 40
patients were purposefully selected and randomly divided
into two groups of training and control (20 in each group).
Inclusion criteria were: history of pain for more than 12
weeks, no history of spine surgery and hip joint replace-
ment, and age 30-50 years. Exclusion criteria were: pain
in other segments of the body, severe deformity of the
lower and upper limbs, history of surgery, use of painkill-
ers in the past 6 months, physical therapy in the past year,
participation in sports activities, sciatica pain, spondyloly-
sis, neuromuscular, neurological, or respiratory disorders,
muscle spasm, and vertebral fracture.

The collected data were analyzed in SPSS software, ver-
sion 26. At first, the Shapiro-Wilk test was used to ensure
the normal distribution of the data. In addition, Levene’s
test was used to check the homogeneity of variances. As
a result, the analysis of covariance (ANCOVA) was used
to compare the results between groups. The significance
level was set at 0.05. The effect size of interventions was
calculated using Cohen’s d (0.01 as small effect size, 0.06
as medium effect size and 0.14 large effect size).

Results

The demographic characteristics of the participants are
summarized in Table 1. The results of ANCOVA are pre-
sented in Table 2. Covariance results showed that NFBT
had a large significant effect on reducing pain (P=0.000,
1>=0.693), disability (P=0.005, 1>=0.253), and fear of
movement (P=0.000, 1>=0.904) in women. In Table 3,
descriptive statistics showed that the training group had a
40% reduction in pain, 31% in disability, and 32% in fear
of movement.

Conclusion

The results of the present study showed a significant re-
duction in pain intensity, disability and fear of movement
in women with NSCLBP after eight weeks of NFBT. It
is recommended that rehabilitation specialists use NFBT
along with physical exercises for better effectiveness in
women with NSCLBP.

Ethical Considerations
Compliance with ethical guidelines
This study was approved by the Ethics Committee Of

Hamadan University of Medical Sciences, Hamadan, Iran
(Code: I R.BASU.REC.1401.026).

Yalfani A & Asgarpoor A. The Effect of Neurofeedback Training on Low Back Pain. J Guil Uni Med Sci. 2024; 33(2):228-239.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

Journal of

Guilan University of Medical Sciences

Table 1. Demographic characteristics (n=20)

MeantSD
Variables &
Training Group Control Group
Age (y) 48.86+4.99 49.26+7.62 0.210
Height (cm) 158.06%5.73 159.5+£5.97 0.242
Weight (kg) 68.08+7.67 67.76+6.55 0.945
BMI (kg/m?) 27.42+2.98 26.963.13 0.362
Journal of
BMI: Body mass index. Guilan University of Medical Sciences
Table 2. ANCOVA results
Variables F DF Men Squares Sum of Squares Power r]p2 P
Pain 60.978 1 69.227 69.227 1 0.693 0.000"
Disability 9.138 1 850.314 850.314 0.830 0.253 0.005"
Kinesiophobia 254.41 1 1154.916 1154.916 1 0.904 0.000"
Jour.nal of i i . )
*Significant difference between groups (P<0.05). Guilan University of Medical Sciences
Table 3. Descriptive statistics
MeantSD 95% Cl (Post-test)
Variables Group A (%)
Pre-test Post-test Lower Upper
Training 6.85+1.74 4.07+1.54 3.16 4.83 -40
Pain
Control 6.0+£2.25 6.42+2.34 5.26 7.80 -6
Training 49.21+10.33 33.78+9.39 27.48 38.25 -31
Disability
Control 43.28+11.38 41.28+12.06 34.28 47.31 -4
Training 34.57+1.15 23.44+1.28 22.618 24.04 -32
Kinesiophobia
Control 37.07+3.73 38.14+4.29 35.59 40.26 2.88
Journal of
Guilan University of Medical Sciences
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1. Chronic Low Back Pain (CLBP)

2. Low Back Pain (LBP)

3. Non-specific Chronic Back Pain (NSCLBP)
4. Central Nervous System (CNS)

5. Magnetic Resonance Imaging (MRI)

5. Magnetoencephalography (MEG)

7. Neurofeedback (NFB)

8. Transcranial Magnetic Stimulation (TMS)
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