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Abstract: Background: Chronic non-specific low back pain is a non-harmous condition often found
in the general population. It is one of the most significant disabilities and needs different treatment
modalities. This study investigates the effects of pain neuroscience education and physiotherapy on
pain intensity, fear of movement and functional status in a Lithuanian cohort with non-specific low
back pain. Methods: The study was performed at the primary health care unit in Kaunas, Lithuania.
The key inclusion criterion was persistent non-specific low back pain longer than three months and
which affects daily life functions. Thirty participants (mean 33.47, SD 4.38 years age, 70% women)
were randomised into two training groups with and without pain neuroscience education (for a
total of 60 min of teaching). Physiotherapy was performed twice per week during 45 min/session
for a period of 10 weeks with exercises which strengthen, stabilize, and stretch the spinal cord
muscles. Outcomes included pain intensity, kinesiophobia and disability and these were measured
by self-scored questionnaires (numeric rating scale, Tampa scale for kinesiophobia-11, Oswestry
disability index and the Roland–Morris questionnaire, respectively). Results: The results indicate
that both groups improved in the measured outcomes, with the only difference between them being
a better improvement in kinesiophobia in the group receiving physiotherapy and pain neuroscience
education. Conclusions: The results of this study confirm that a relatively short intervention of pain
neuroscience education enhances the effects of physiotherapy and should be implemented in clinical
practice.

Keywords: kinesiophobia; physiotherapy; non-specific low back pain; pain neuroscience education;
disability

1. Introduction

According to scientific data, about 90 percent people have encountered lower back
pain at least once in their life [1]. Low back pain (LBP) is described in the literature as pain,
muscle tension, or stiffness felt between the lower costal arch and the lower ischial folds,
with or without spreading to the lower extremities [2]. LBP can be acute, subacute and
chronic. Chronic low back pain (CLBP) has several categories. One of these is non-specific
low back pain (NLBP), which is characterized by the fact that no specific pathological
anatomical causes of the pain are determined [1]. According to statistics, CLBP occurs in
90% of cases [3]. It is scientifically proven that chronic non-specific low back pain is the
result of anatomical, structural and biomechanical changes in the spine [4]. The treatment
of chronic non-specific lower back pain is complex. Based on the fact that the origin of
pain is often related to the musculoskeletal system, one of the most effective methods
of reduction is physiotherapy [5,6]. During active physiotherapy, specific exercises are
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applied, including stabilization exercises [7–9], muscle strength training exercises [10,11],
stretching exercises [12,13], and aerobic exercises [14].

Another, increasingly more frequently applied method is pain recognition educa-
tion [15]. Research has shown that people who experience pain are interested in pain,
especially in how pain works. Educating people about the neuroscience related to pain
has been observed to have positive therapeutic effects, with the term pain neuroscience
education (PNE), based on pain cognition training (PCT) [16], has been introduced. PCT
is a cognitive intervention, a strategy that aims to change patients’ perception of pain. Its
goal, first of all, is to enlighten patients about the origins and causes of pain itself and,
using various stories and metaphors, to help patients re-understand their pain experience.
This type of training is aimed at increasing the pain threshold during exercises, reducing
kinesiophobia, and developing pain-related brain centres.

The focus of PNE is on reconceptualizing pain by educating patients about the neuro-
biological and neurophysiological processes involved in their pain experience rather than
focusing solely on tissue pathology [17]. Therefore, PNE emphasizes that chronic pain
is caused by neuroplasticity in the brain, which leads to increased sensitivity of the cen-
tral nervous system, otherwise known as central sensitization. Specifically, PNE includes
education about patient perceptions of the cause of pain, the onset of pain, and how to
reduce pain [18]. When we educate patients about their pain, our aim is to change the
context of how they perceive it by providing this new information. Studies have shown that
manipulating the information and context surrounding stimulation can modulate pain [19].
Based on a large number of studies, the greatest therapeutic benefit is achieved when PNE
is combined with physiotherapy. For example, a recent study by Meise et al. has shown
that physiotherapy, in combination with PNE, is superior to physiotherapy alone in terms
of the reduction of the headache frequency of adult patients with migraine. Furthermore, a
better understanding of the disease and its underlying pathophysiology may facilitate a
reduction of fear of the next attack of pain [20]. However, the results of a literature review
by Puentedura et al. show that chronic lower back pain was more effectively reduced
by using manual methods only, when compared with the application of pain awareness
education with manual therapy [17].

Considering the statistics, CLBP afflicts a large part of the population [1,2], which
makes it worthwhile to search for, modify and incorporate new treatment methods into the
treatment plan. The aim of the research is to determine whether physiotherapy, combined
with pain neuroscience education is more effective than physiotherapy alone. The following
measures related to NLBP were chosen as primary outcomes: pain intensity, kinesiophobia
and disability.

2. Materials and Methods
2.1. Participants and Questionnaires

A randomized clinical trial was conducted in November 2022–January 2023 in a
medical institution in Kaunas, Lithuania. The approval of the Bioethics Centre of the
Lithuanian University of Health Sciences, no. BEC-SR(M)-100, was obtained on the 20th
of December 2020. All study participants gave their written consent to participate. The
sample comprised 30 people. The recruitment was undertaken by an announcement on a
noticeboard or by informing new patients visiting the institution. Inclusion criteria were as
follows: (1) age between 25–40 years, (2) no spine disorders or trauma, (3) persistent pain
longer than 3 months, (4) not taking any prescribed or regular unprescribed medication
against low back pain; and (5) undersigned consent of participation in the study. Exclu-
sion criteria were as follows: not fulfilling inclusion criteria and not able to participate in
10 weeks of training exercises. A CONSORT 2010 flow diagram is presented as Supple-
mental Figure S1. Participants in group I consisted of 8 women and 7 men (n = 15) and
they received only physiotherapy, which was administered twice a week for 45 min for
a period of 10 weeks. This physiotherapy was in the form of a program that consisted of
muscle strengthening, stabilization and stretching exercises. In group II, which consisted of
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11 women and 4 men (n = 15), physiotherapy was combined with an educational one-hour
program of pain neuroscience presented on slides. The subjects’ pain and all functional
status tests were performed twice—before and after the intervention, i.e., after 10 weeks
(Table 1).

Table 1. Organization of study.

Participants with Low Back Pain (n = 30)

I group (n = 15) II group (n = 15)

I assessment

1. Assessment of pain intensity using the numeric rating scale (NRS);
2. Assessment of fear of movement using the Tampa scale;

3. Assessment of the impact of back pain on the patient’s functional capacity according to the
Oswestry disability index;

4. Assessment of functional disability using the Roland–Morris questionnaire.

Intervention

I group (n = 15) II group (n = 15)

1. Physiotherapy 1. Physiotherapy

(a) Spinal stabilization exercises;
(b) Muscle strength training exercises;

(c) Stretching exercises.
Session duration—45 min/2 times per week for 10 weeks.

2. The educational program about the pain
and its recognition (2 times, each 30 min).

II assessment

Analysis of results

The following methods were used during the study: a questionnaire survey, assess-
ment of pain intensity using the numeric rating scale (NRS), assessment of fear of movement
using the Tampa scale for kinesiophobia-11 (TSK-11), assessment of the impact of back
pain on the patient’s functional capacity according to the Oswestry disability index, and
assessment of functional disability using the Roland–Morris questionnaire (Table 2).

Table 2. Methods used in the study.

Method Description

Numeric rating scale (NRS)

This is used for the quantitative assessment of
pain. The intensity of pain is compared before
and after the intervention. At the same time,
the effectiveness of the treatment for the
patients is evaluated. The numeric rating scale
(NRS) consists of 11 numbers on a scale from 0
to 10 [21].
Pain scoring:
0 points—no pain;
1–3 points—mild pain;
4–5 points—moderate pain;
6–8 points—severe pain;
9–10 points—very severe pain.
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Table 2. Cont.

Method Description

Tampa scale of kinesiophobia

The scale is used to assess fear of movement or
re-injury in individuals who experience pain.
Higher fear of movement scores are associated
with depression and anxiety.The questionnaire
consists of 17 questions, which have 4 answer
options:

• Completely disagree (1 point);
• Disagree (2 points);
• I agree (3 points);
• I completely agree (4 points).

The minimum score is 17, the maximum score
is 68. The more points, the greater the fear of
movement [22].

Oswestry disability index

Intended to assess the impact of back pain on
the patient’s functional ability, including
various life situations and daily activities.
The questionnaire consists of 10 questions with
6 answers each (A-F). The letter of each answer
is scored: A—0; B—1; C—2; D–3; E—4; F—5.
Zero points is the highest rating for the feature,
50 points is the lowest. The obtained scores are
multiplied by two and converted into
percentages [23].
Assessment was adapted according to
Samėnienė et al. [24]:
0–20 percent—minimal dysfunction;
2–40 percent—moderate dysfunction;
40–60 percent—severe dysfunction;
60–80 percent—disability;
80–100 percent—bed rest (or simulated
symptoms).

Roland–Morris disability questionnaire

Intended to assess the impact of lower back
pain on the patient’s functional condition.
Based on the SIP (sickness impact profile)
questionnaire. The effectiveness of the
intervention is evaluated after the repeated
filling of this questionnaire after the applied
effect so as to monitor the patient’s functional
status. Rating scale—0–24. The lower the score,
the lower the impact of lower back pain on the
functional state of the person [25].

2.2. Physiotherapy Program

The physiotherapy program consisted of muscle strengthening, spinal stabilization
and stretching exercises. Physiotherapy was performed in the physiotherapy room. An
educational program was also taught in the same hall using the technologies available
there. The selected exercise load was individualized for each subject according to physical
capabilities while maintaining the correctness of the performed exercise. Muscle strength-
ening training exercises were performed with body weight or elastic resistance bands for
the main muscle groups (Figures 1 and 2) [26,27]. The spinal stabilization exercise program,
which consisted of five exercises, was based on a scientific publication prepared by Boucher
et al. [28]. The adherence was 100%, meaning that all of the participants fulfilled their
individual programs. However, some participants did miss a number of sessions and
compensated for this during their next session, for example regarding PNE and missed
exercise training. Adverse effects were not reported.
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Figure 2. Muscle strength training exercises while lying down. Pelvic tilt (A), isometric pelvic bridge
(B), sit-up (C). © Gabija Misytė.

2.3. Pain Neuroscience Education Program

The program consisted of six topics: differences between acute and chronic pain,
nociceptive processes, performance potential, peripheral and central sensitization, pain
suppression processes, and plasticity of the nervous system. For the participants, the
material was divided into two parts of 30 min each and was taught before the physiotherapy
intervention. The program was both prepared in slides and presented by the organizer of
the study.

2.4. Statistics

Statistical Package for Social Science (SPSS) version 29.0 was used for statistical analysis
of research data. Quantitative data are presented as minimum value (min), maximum value
(max) and as mean with standard deviation (m ± SD). After evaluating the sample size of
the subjects in the groups and performing the Shapiro–Wilks normality test, a decision was
made to use non-parametric tests. The χ² test was used to find differences in the distribution
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of nominal variables between population groups. The non-parametric Wilcoxon (Z) test
was used to calculate within-group differences. One-way ANOVA was used to calculate
between-group differences of absolute values and intra-group changes.

The difference was considered to be statistically significant when p < 0.05.

3. Results
3.1. Sociodemographic Data

The average age of subjects in group I was 33.1 (±4.37) years, and the mean age of
subjects in group II was 33.8 (±4.51). There was no difference in age between the groups
(p = 0.834). The study revealed that 43.3 percent (n = 13) subjects complain of lower back
pain every day, 36.7 percent (n = 11) once or several times a week, and 20 percent (n = 6) feel
this type of pain less often. All 30 subjects noted that they had lower back pain for more
than three months and none of them were currently diagnosed with any spinal injury or
disease. Of the subjects, 96.7 percent (n = 29) stated that this pain limits their daily activities
and functions, and 23.3 percent (n = 7) noted that they use medication for lower back pain.
Moreover, approximately 40 percent (n = 12) of participants reported that they were in a
“sitting” position during work, 16.7 percent (n = 5) pointed out they undertook physical
work, 3.3 percent (n = 4) were in a “standing“ position at work, 13.3 percent (n = 4) a mixed
“sitting” position with physical work, 10 percent (n = 3) a mixed “standing” position with
physical work, and 6.7 percent (n = 2) a mix of “standing” and “sitting” positions. When
examining demographic and other factors, no significant differences were found according
to the examined groups of subjects (p > 0.05). Among the subjects, there were no such
advanced comorbidities that would have necessitated changes in exercise or a reduction in
exercise intensity. The results are presented in Table 3.

Table 3. Demographic characteristics of the subjects and factors expressed in percentages (n), except
for age which is presented in mean ± SD.

Demographic Factors I Group (Phys-
iotherapy)

II Group
(Physiother-

apy with PNE)
In General Comparison between

the Groups

Age 33.13 ± 4.37 33.8 ± 4.51 33.47 ± 4.38 U = 102.0; p = 0.683

Gender
Women 53.3 (8) 73.3 (11) 63.3 (19)

χ2(1) = 1.292; p = 0.256
Men 46.7 (7) 26.7 (4) 36.7 (11)

Do you often complain of
pain in the lower back?

Every day 53.3 (8) 33.3 (5) 43.3 (13)

U = 86.0; p = 0.301
Once or several
times a week 33.3 (5) 40 (6) 36.7 (11)

More rarely 13.3 (2) 26.7 (4) 20 (6)

Have you ever had a spinal
injury or disease?

Yes 13.3 (2) 6.7 (1) 10 (3)
U = 105.0; p = 1.0

No 86.7 (13) 93.3 (14) 90 (27)

Do you have any
co-morbidities?

Yes 13.3 (2) - 6.7 (2)
U = 97.5; p = 0.483

No 86.7 (13) 100 (15) 93.3 (28)

Does the pain limit daily
activities and functions?

Yes 100 (15) 93.3 (14) 96.7 (29)
U = 105.0; p = 1.0

No - 6.7 (1) 3.3 (1)

Do you take medication for
lower back pain?

Yes 26.7 (4) 20 (3) 23.3 (7)
U = 105.0; p = 1.0

No 73.3 (11) 80 (12) 76.7 (23)
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3.2. Assessment of the Outcomes Measures

Figure 3 presents individual scores of pain intensity (NRS), kinesiophobia (Tampa scale
for kinesiophobia-11) and low back pain-related disability (Roland–Morris questionnaire),
showing that all measurements significantly improved in both groups. The only differences
found between the groups were associated with our use of the Tampa scale. Participants in
the physiotherapy with PNE group scored significantly higher in terms of improvement as
compared with the physiotherapy without PNE, both for absolute values (Figure 3) and for
intra-group change (6.3 vs. 1.9, p < 0.001, results not shown).
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Figure 3. Data are presented as individual values (with line at median) of numeric rating pain
scale (NRS), Tampa scale and Roland–Morris questionnaire. ** p < 0.01 and *** p < 0.001 indicates
differences within the group (Wilcoxon test); ## indicates p < 0.01 difference between the groups
(one-way ANOVA). Group 1 = physiotherapy without PNE and group 2 = physiotherapy with PNE.

Results of the Oswestry disability index are presented in Figure 4, showing a sig-
nificantly statistical improvement in both when measuring the total score. Results of ten
subscales revealed improvements in walking, sitting, standing, sexual activity and traveling
in both groups, while personal care and lifting were improved in physiotherapy with PNE
group only. Social life was improved in physiotherapy without PNE only. No differences
were found between the groups. When analysing intra-group changes, the subscale of
personal care was improved more in the physiotherapy with PNE group as compared
with that of physiotherapy without PNE, at 0.5 vs. 0.07, respectively (p < 0.029, results not
shown).
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Figure 4. Data are presented as individual values (with line at median) of the Oswestry disability
index (total score), including ten subscales. * indicates differences within the group (Wilxocon
test); * p < 0.05; ** p < 0.01 and *** p < 0.001. Group 1 = physiotherapy without PNE and group
2 = physiotherapy with PNE.

4. Discussion

The results of this study show that the physiotherapy program, consisting of spinal
stabilization, muscle strength and stretching exercises, applied both separately and together
with pain recognition training, had a positive effect on chronic non-specific LB pain reduc-
tion, but few significant differences were detected between the groups. When combining
physiotherapy with pain recognition training, the fear of movement decreased more than
in the group receiving only physiotherapy. After assessing the influence of back pain on
the patients’ functional ability using the Oswestry disability index, positive changes were
determined in both the first and the second groups. In the overall results, no statistically
significant difference was detected between the groups, except for one component—self-
service (intra-group difference only). We discovered that, after the applied intervention,
the indicators of this component were better in the subjects of group II. Analysis of the
Roland–Morris questionnaire before and after the study revealed that the functional status
improved equally in both groups, the results were not significantly different.

Compared with the insights of other authors, there are both similar and completely
different research results. For example, in a study by Gorji et al., an educational program
with motor control exercises was found to be more effective in reducing CLBP than stabi-
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lization exercises [29]. Similar results have been presented by Malfliet et al., who stated that
motor control exercises and education about pain had a greater benefit in reducing back
pain than typical or traditional physiotherapy [30]. However, the effects of PNE per se were
not evaluated in those two latter studies. Kim et al. discovered that spinal stabilization
exercises, combined with pain neuroeducation, reduced pain in participants to a greater
extent than physical exercises alone [31]. Although a significant number of studies have
demonstrated the benefits of an educational program in reducing pain in CLB, it has been
suggested that there is a lack of research examining these types of programs. The following
questions arise: what aspects of the program would be most effective? What should be the
focus of education [14,30,31]? Watson et al. conducted a review of 23 qualitative studies
and identified several key components that make up a pain education program. According
to them, one of the most important nuances is to allow the patient to tell their story and
experiences in order to analyse their understanding of pain itself as a phenomenon and
to individualize the training accordingly [32]. Meanwhile, Wijma et al. have stated that,
before introducing the patient to education about pain, it is necessary to perform a biopsy-
chosocial assessment of them (the patient) in order to classify it [33]. This model attempts
to clearly determine the dominant pain mechanism (predominant nociceptive, neuropathic
or non-neuropathic pain of central sensitization), as well as to evaluate the provocative and
long-term biopsychosocial factors in patients with CLB pain [33].

Another indicator researched in the study was fear of movement. When evaluating the
results of other authors’ research, similarities can be seen. In a study on CLBP, physiothera-
pies with and without pain recognition training were compared [34]. The physiotherapy
programs were applied five times a week for three weeks, and the educational material
was taught twice a week for three weeks. The results show that, in the group in which
there was a combination of the two methodologies, there was a statistically significant
decrease in fear of movement and an increase in muscle endurance [34]. The findings by the
other authors show that pain recognition training and motility control exercises improved
the functional status of patients more than stabilization exercises alone [32]. Siddall et al.
conducted a systematic review of five high-quality studies and made a conclusion that the
combination of physical exercises and pain recognition education is an effective tool for
increasing the patient’s functional independence. Additionally, they emphasize that the
physiotherapy program for patients with LBP should not be limited to one methodology
and thus encourage the use of various exercises [35].

After analysing the obtained results, we can state that our hypothesis has been partially
confirmed. Physiotherapy, applied both alone and with pain recognition training, improved
all of the studied indicators, and a statistically significant difference between the groups
was found in the assessment of fear of movement.

Strengths and Limitations

The strengths of this study were its randomization and adaptation to a clinical setting
in the primary health care unit, which shows that it is possible to add pain neuroscience
education to a daily clinical practice of physiotherapy. However, due to its explorative
nature, the study cohort was too small and with relatively young and healthy participants,
for example, those who did not need to use any prescribed or regular, unprescribed pain
medication. The younger cohort in this study might also be a strength of this study,
indicating that even relatively young people with NLBP benefit from the education in
combination with the physiotherapy, particularly regarding the kinesiophobia aspects. The
pilot approach that was taken is a limitation of this study. Another limitation is the absence
of educational level, as this might have an impact on lower back pain per se and also on
the possibility to understand the knowledge presented during the educational sessions.
Furthermore, the combination of two different treatment approaches, due to their longer
treatment duration, can generally lead to better results. Future studies should consider
the addition of a “sham-PNE” intervention, which would complement the findings of the
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current study. Therefore, the results should be confirmed in larger and more heterogenous
cohorts in regard to participants´ understanding of the PNE.

5. Conclusions

Physiotherapy, applied both with and without pain neuroscience education, improved
the indicators of patients’ chronic low back pain, fear of movement and functional capacity
in a cohort of primary health care patients with NLBP. Therefore, it can be concluded that
the inclusion of psychoeducation in physiotherapy has a positive effect on the reduction
of fear of movement. As a consequence, this might also improve other functions, such as
self-care. Therefore, we suggest including pain recognition education in treatment plans
for non-specific low back pain. We suggest an individualization of the prepared educative
material, taking into account the differences in the patients’ perception of pain.
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