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Abstract
BACKGROUND: Low-back pain (LBP) is one of the most common musculoskeletal problems; it is the leading cause 
of disability worldwide. Therapeutic patient education is a method that enables health care professionals to pass on 
their knowledge and experience to patients so that they can participate consciously and actively in their recovery.

AIM: The present study aims to examine the effect of therapeutic education (TE) combined with a specific 
physiotherapy (PT) approach in people with LBP.

МАTERIALS AND METHODS: This was an experimental pre- and post-study design. The study involved 25 patients, 
mean age 43.08 ± 12 years, divided into two groups: experimental group (EG), with TE (n =18) and control group 
(CG), without TE (n = 7). The PT treatment frequency and duration were consistent between groups. The patients 
were monitored for one month, and the intervention under supervision – face-to-face and self-monitored home-
based PT have been organized. The included outcome measures were Oswestry Disability Index, Tampa Scale for 
Kinesiophobia, STarT Back Screening Tools, and the movement-induced pain in the lumbar spine.

RESULTS: At the end of the study improved pain-free movements in the lumbar region, functionality, reduced 
catastrophizing was observed in both groups. There is a tendency for better results in the EG compared to the CG in 
terms of functionality and pain-free movement. The subjective feeling of the catastrophizing was reduced only in the 
EG below the cut-off score from 45.2 ± 7.7 to 33.2 ± 3.3 points.

CONCLUSION: TE in combination with PT interventions improves functional abilities, decreases the pain during 
movements, and the subjective perception of kinesiophobia. The results suggest TE should be included in a LBP 
management approach.
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Introduction

Low-back pain (LBP) is a very common health 
problem worldwide [1]. The prevalence of nonspecific 
LBP in all age groups is very high and is estimated to 
be 60–70% in industrialized countries [2]. Supporting 
this statement, the new studies show that only 8–15% 
of LBP can be defined as specific, which suggests that 
the structural degenerations are not causing the pain in 
most of the cases [3]. Despite this data, pathoanatomical 
degenerations are still considered the first line in back 
pain diagnosis, and the term “non-specific pain” is not 
widely used.

There are many treatment options in chronic 
LBP including surgical and non-surgical treatment. 
The conservative approaches include pharmacological 
and non-pharmacological treatment, often used in 
combination. Of non-pharmacological type of treatment, 
the physiotherapy (PT) is an essential part of complex 
therapy for improving functionality and preventing 
disability.

The classical medical approach can hinder 
adequate treatment if it focuses only on the exclusion 

of serious health issues, especially in patients that 
may mainly need an understanding of their problems 
and pain relief. Frequently, the type of information 
presented to a patient with LBP is based on a medical 
model and the emphasis is on structural pathologies 
and biomechanics at the expense of the cognitive 
aspects of an individual’s pain experience [4], [5]. This 
type of information is not conducive to the necessary 
psychological change and at the same time can lead 
to iatrogenic consequences for patients with chronic 
pain and increased health care consumption [4]. The 
patient’s attitude and level of health knowledge pose a 
significant problem for the effective treatment of LBP. 
Simultaneously, the use of analgesics, which according 
to some authors can be described as an opioid epidemic 
needs to be reduced [6].

Modern guidelines to treat LBP are targeted 
at identifying the three main domains influencing the 
symptoms – biological, psychological, and social. 
The biological domain includes features such as 
tissue pathology, motor control problems, central and 
peripheral sensitization, immune system responses, 
changes in brain structure and behavior. The 
psychological influence is expressed by pain coping, 
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pain catastrophization, kinesiophobia, depression, 
anxiety, distress, pain behavior and these have different 
implications for the treatment. The social domain 
includes the possibility of working, satisfaction, and 
social support [7].

Therapeutic patient education is a method 
that enables health care professionals to pass on their 
knowledge and experience to patients so that they can 
participate consciously and actively in their recovery [8]. 
TE addresses the problems by emphasizing the patient-
oriented approach and the heterogeneous nature of 
pain. Patient education is also defined as a planned 
learning experience, implementing a combination of 
methods such as teaching, counseling, and behavior 
techniques, to improve their quality of life [9]. It is 
considered an integral component of effective patient 
care and an important element to meeting future health 
care needs [9]. Several guidelines and systematic 
reviews recommend TE based on neurophysiological 
pain education (NPE) as an effective part of the complex 
therapy in chronic LBP management [3], [10], [11], [12]. 
In patients with acute LBP, international guidelines also 
recommend TE to reduce patients’ fears and negative 
beliefs and to promote active recovery [1]. Recent 
research shows that patients also seek information 
about their problems and expect that education will 
enable them to take control of their condition [9]. 
According to a systematic review, patients are looking 
for clear, consistent, and personalized information on 
diagnosis, prognosis, and treatment options, including 
pharmacological and non-pharmacological strategies. 
Patients also want the information to be delivered 
in an understandable language and counseling and 
treatment to be individualized, tailored to their lifestyle, 
age, and social status [13]. All this data indicates a gap 
in the management of LBP and the use of available 
information in clinical practice.

Aim

The present study aims to examine the 
feasibility and the effect of TE, combined with specific 
PT in people with non-specific chronic LBP.

Materials and Methods

Partici�pants

The study involved 25  patients (mean age 
43.08 ± 12 years, 12 women) with non-specific chronic 
LBP (mean duration in months 20.2 ± 29.6). Patients 
were recruited in a single medical center in Sofia, 
Bulgaria for 3  months and randomly divided into two 
groups according to the capital letter of their family 
names: experimental group (EG), including TE (n = 18), 

and control group (CG), without TE (n = 7). Inclusion 
criteria are: the presence of chronic non-specific 
LBP (≥ 12  weeks), age between 20 and 60  years, 
and be independent in daily activities. The exclusion 
criteria: history of spinal operation, pregnancy, red 
flags disorders (like fractures or infections, cancer, 
cauda equina syndrome), unstable cardiac conditions, 
central nervous system diseases (multiple sclerosis, 
Parkinson’s disease, stroke), cognitive disorders, 
severe rheumatological disease.

Measurements

Demographic data in both groups was recorded 
(age, sex) and information about medical history and 
previous treatment. Assessments of outcomes were 
taken at the beginning and one month later - at the end 
of the intervention. The primary outcomes variables 
were LBP prognostic indicators measured by StarRt 
Back Screening Tools and movement-induced pain 
in the lumbar spine [14], [15]. Secondary outcomes 
measures were disabilities in daily life measured by 
Oswestry Disability Index (ODI) and fear of movement 
by Tampa Scale for Kinesiophobia [16], [17].

Intervention

The treatment frequency and duration were 
consistent in the two groups. Depending on the 
symptoms, from one to six under supervision – face-
to-face sessions for EG and 2-6 sessions for CG, were 
performed. All patients were instructed to perform 
specific exercises at home until the next visit or until the 
impaired functions were restored. Individual selections 
of the appropriate physiotherapeutic interventions 
were made after functional examination and the 
mechanical response from movement-induced pain in 
the lumbar spine. The patient-centered approach was 
followed according to type of pain, and the applied 
PT interventions are presented in Figure  1. The PT 
included mobilizations with movements by Mulligan, 
Mechanical Diagnosis and Therapy (MDT) and neuro 
mobilization. At the beginning of the treatment, patients 
were classified according to their pain characteristics 
(nociceptive, neuro disorder, central sensitization). For 
those patients with nociceptive pain, referred from non-
neural structures such as the disc or facet joints, the 
treatment program consisted of mobilization by Mulligan 
and MDT. Patients with neuro disorder, classified as 
peripheral nerve sensitization were treated with neuro 
mobilization. The patients with compressive neuropathy, 
were treated with MDT and neuro mobilization. For 
patients with Central sensitization, characterized by an 
increase of neural signaling within the central nervous 
system that elicits pain hypersensitivity, cognitive 
functional therapy (CFT) was applied.

The patients in the EG also received TE, based 
on an NPE and CFT, as a part of the complex intervention. 
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NPE is a cognitive functional intervention that aims 
to change the misunderstanding and maladaptive 
behavior to influence pain and disability in patients with 
back pain [18]. The aim is to reconceptualize pain as a 
protective mechanism of the brain, rather than tissue 
damages. Education is a conceptual framework based 
on the neurobiological processes for the mechanism 
of pain but explained in an understandable language 
for patients. It integrates the various cognitive, social, 
and contextual factors that modulate pain and uses the 
basis of the bio-psycho-social model for managing the 
problem [1].

Cognitive-functional therapy as a modern 
patient-centered behavioral intervention incorporates 
a bio-psycho-social approach to managing LBP [19]. It 
uses a multidimensional clinical reasoning framework 
and emphasizes the role of the physical, social, mental, 
and behavioral aspects of LBP [20]. The cognitive 
component of CFT involves dealing with negative beliefs, 
fear of movement, and pathoanatomical abnormalities 
in imaging, as well as education about the mechanism 
of pain and awareness of the body-mind responses 
to pain, movement, and their perceived threat. The 
functional component of CFT is behaviorally directed 
and involves retraining body schema, normalizing 
provocative movement patterns, and influencing the 
patient’s functional goals [21]. This approach was 
applied to achieve a long-lasting effect while observing 
the main learning principles. The structuring was 
created based on the following stages:
	 Cognitive stage  -  more verbal and visual 

information was used, aimed at introducing 
NPE to consciously change the patient’s 
attitude toward the nature of the problem. 
A patient information leaflet has been compiled 
explaining in accessible language the 
mechanism of pain

	 Associative stage  -  cognitive behavioral 
education and training of painless movements 
and activities to adapt the nervous system and 

improve functional abilities and performance
	 Autonomous stage  -  strategies to control the 

pain and lifestyle changes to achieve a lasting 
effect.

Statistical analysis

The analysis of the data gathered was carried 
out with the Statistical Package for the Social Sciences 
version 19.0. Descriptive statistics (mean and standard 
deviation), a Wilcoxon test for paired and unpaired 
samples to determine the significance of changes in 
outcome measures were used. The significance was 
set up at p ≤ 0.05.

Results

The impact of pain during movement is 
presented in Table 1. It is noteworthy that most patients 
had moderate pain during flexion and also moderate 
pain during extension. At the end of the follow-up period, 

Figure 1: Distribution of the patients in the experimental group according to the applied therapy. DT: Average days of therapy, NM: Neuro 
Mobilizations, MDT: Mechanical Diagnosis and Therapy, CN: Compressive neuropathy, PNS: Peripheral nerve sensitization, CFT: Cognitive 
Functional Therapy

Table 1: Distribution of the patients from both groups according 
to the movement‑induced pain
Direction Pain intensity EG (n = 18) CG (n = 7)

Start (n) End (n) Start (n) End (n)
Flexion Nil 2 15 – 3

Minimal 1 1 1 3
Mood 12 – 5 3
Major 3 – 1 –

Extension Nil 6 12 – 3
Minimal – 4 1 2
Mood 9 – 3 2
Major 3 – 3 –

LF–L Nil 9 15 6 7
Minimal 2 1 1 –
Mood 6 – – –
Major 1 – – –

LF–R Nil 11 16 5 7
Minimal 3 – 1 –
Mood 2 – 1 –
Major 2 – – –

EG: Experimental group, CG: Control group, n: Number of the patients; LF‑L: Lateral flexion in left, LF‑R: 
Lateral flexion in right.
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fear of moving to the role of applied NPE and CFT. 
A similar effect was reported in a randomized controlled 
trial, which confirmed the role of NPE in patients 
with chronic LBP, reporting improved pain cognitions 
and physical performance by SLR test and forward 
bending [4]. Two randomized controlled trials have 
emphasized the effect of CFT in reducing pain intensity, 
negative beliefs, and fear of movement, compared to 
traditional manual therapy and exercises  [22], [23]. 
Biomechanical and anatomical models are used in 
traditional PT education to explain to patients the 
nature of the problem. Furthermore, these models of 
explanation have been associated with increased fear, 
anxiety, and faulty beliefs among some patients [24]. 
At the same time, this approach may have limited 
effectiveness in patients with chronic pain due to their 
inability to understand the nature of persistent pain. 
It is suggested that these traditional models may be 
the cause of insufficient efficacy in the treatment of 
back pain and increase the risk of mental iatrogenic 
consequences for the patients. The patients with LBP 
often have biomechanical model beliefs that their pain 
is associated with tissue damages, although current 
research has shown that changes in imaging do not 
correlate with pain symptoms but are rather a part of 
normal degeneration of the body [18],  [25]. According 
to Louw et al. (2016), it is necessary to consider what 
instructions we give to patients at the initial phase of 
injury and how they affect subsequent recovery [26].

In our opinion, the correct explanation of 
the nature of the problem has a significant impact on 
preventing anxiety among patients. The results of the 
study regarding the assessment of ODI show a tendency 
for better subjective functional disability for EG compared 
to the CG. In the systematic review of Marris et al. (2019) 
it’s confirmed that NPE in combination with PT leads 
to reduction of the pain symptoms and improves the 
functional abilities of patients [12]. When working with 
patients with pain, physiotherapists should consider 
that psychological factors, both cognitive and emotional, 
may influence pain symptoms, as well as perception 
and disability [20]. These factors are best manifested in 
patients with chronic pain and according to Tegner et al. 
(2018) psychological domains have a higher impact on 
the intensity of pain than the medical imaging results [3].

Our results confirm other authors’ conclusions 
that CFT leads to a significant decrease in the intensity 
of pain, disability and improve the quality of life in 
patients with LBP [27]. The integrative patient-centered 
approach, which includes TE and active patient 
participation, has been recommended with a high 
level of evidence by several international guidelines 
for the management of LBP [8]. According to Traeger 
et al. (2019), the first step of LBP management should 
include advice and education on the mechanism 
of pain, which calm the patients. As a second 
step, the use of various therapeutic interventions, 
such as manipulation, mobilization, exercises, or 

a decrease in the intensity of pain was reported in both 
groups, but in the EG a larger number of patients fell 
into the group with no pain during certain movements 
(flexion and extension).

The frequency distribution of the patients by 
categories, according to the degree of the functional 
disability by ODI is presented in Figure 2. 

The most of the patients from both groups 
initially falls into the category of moderate disability. At 
the end of the follow-up period, there are no patients 
with severe disability and there is an increase in the 
number of patients in the category of minimal disability 
(93.8% of patients are in this category for EG and 
71.4% of CG).

Figure  2: Changes in the disability’s level in mean points during 
treatment. EG: Experimental group, CG: Control group, n: Number 
of the patients

Table 2 presents the average number of points 
at the beginning and the end of the study. The mean 
values of the outcome results for both groups are above 
the cut-off score of 37 points, which is considered a 
sign of the presence of protective behavior (Vlayen 
et al., 1990).

Table 2: Changes in the mean values of the Tampa Scale for 
Kinesiophobia during the treatment
Groups EG (n = 18); CG (n = 7) EG (n = 16); CG (n = 7) Difference

X1 ± sd1 X2 ± sd2

EG 45.2 ± 7.7 33.2 ± 3.3*** 12.3 ± 5.1
CG 42.3 ± 7.8 38.7 ± 6.3* 3.6 ± 3.8
p 0.412 0.065 0.001
X1, X2: Mean values, sd1,2: Standard deviation, EG: Experimental group, CG: Control group, n: Number of 
the patients, ***p < 0.001, *p < 0.05 ‑ significant changes compared to the baseline in treatment assessed 
by Wilcoxon Test.

At the end of the follow-up period, a decrease 
in the total score was reported, with a difference of 12.3 
points for EG and 3.6 points for CG. In both groups, 
there is a decrease in the result, but only in the EG, the 
last points are below the cut-off score of 37 points.

Discussion

The results of the study showed that the TE 
in combination with specific PT could help reduce 
pain during daily movement activities. We attribute 
the better subjective perceptions of EG regarding the 
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multidisciplinary rehabilitation is recommended [28]. 
Different therapeutic modalities are aimed at pain 
management in LBP. Janura et al. (2015) recommended 
hippotherapy combined with PT to reduce pain in 13 
subjects, average age 42.6 ± 13.12 years [29]. Pappas 
et al. (2013) concluded that Pilates exercise program 
with fit ball for six weeks reduced pain, compared to 
standard exercise therapy [30].

Better results for the EG show that following 
the principles of international guidelines leads to 
positive changes in functional disability in patients with 
LBP. We believe that education is a key factor for both 
patients at higher risk of developing persistent pain 
and those with low risk too. The subjective feeling of 
functional independence is associated not only with 
the reduction of pain symptoms and structural impact 
on certain segments but also with the ability to control 
pain in daily activities. From the present study results, 
we can emphasize the need for a holistic approach that 
encompasses the social and psychological features of 
pathology to understand its nature and to influence the 
complex consequences.

We also consider the positive impact on the 
therapeutic program in the EG, which followed the basic 
principles of motor learning. Motor learning requires 
focusing on the patient’s cognitive development rather 
than the strictly technical performance of a movement. 
This focus on cognitive development should lead to a 
long-term change in a patient’s movement pattern [31]. 
NPE that follows the principles of motor skill training leads 
to changes in cortical excitability and reorganization of 
the cerebral cortex and is considered an appropriate 
approach in patients with chronic musculoskeletal 
pain [32]. The data from our study shows that TE, 
which follows the principles of NPE, CFT, and motor 
learning, in combination with specialized exercises 
and manual therapy leads to better results in terms of 
subjective perception of the patients’ functional abilities 
and independence with non-specific LBP. The results 
comply with modern guidelines from the last years, 
which give priority to the non-medical approaches for 
the management of LBP [28]. These guidelines are 
also recommended by the World Health Organization, 
emphasizing that the use of multiple interventions such 
as medical imaging, pain medication, steroid injection, 
and spinal surgery, should be used reasonably, as they 
may have an opposite effect and lead to more damages 
for most patients with LBP. Other authors also suggest 
non-medical approaches and therapeutic modalities to 
alleviate the patients’ condition like hydrokinesitherapy, 
and video games which meet all the principles of motor 
learning as active participation by the user, the possibility 
of frequent and prolonged application, purposefulness 
and variability of performance [33], [34], [35].

The movement-induced pain was used 
predominantly in the present study as diagnostic criteria 

for pain classification to determine the type of therapy. 
This type of examination was mainly used to determine 
the mechanism of pain, which can be represented as 
compression syndrome (associated with pain during 
extension of the low back while in a stationary standing 
position) and stretch syndrome (associated with pain 
during stretch movements).

The presented method in patients with 
nociceptive pain used the MDT approach, strictly 
determined by movement-induced pain. It is especially 
important to refine the therapy, not only about structural 
changes, but also about the type of mechanical response. 
Our choice for the use of MDT in the monitored patients 
is supported by other authors who have studied specific 
techniques according to these types of symptoms. 
A similar effect of this approach was established not only 
in patients with acute pain but also in those with chronic 
LBP [36], [37].

In the present study, neuro-dynamics 
techniques were used in patients with neuro-disorders. 
This choice is supported by other studies which show 
that neuro mobilization improves flexibility of the sciatic 
nerve, which reduces the mechanical sensitivity of the 
nervous system and affects pain [38].

There may be some possible limitations in 
this study. The first is that the study contingent was 
not homogeneous in terms of age and duration of the 
chronicity. It is important to emphasize that the followed 
patients were predominantly with moderate and 
minimal functional deficits, and it would be of interest for 
future study to monitor patients with greater functional 
limitations. The second limitation concerns that patients 
with central pain and those with higher limitations need 
to be treated and followed up for a longer period of 
time. The study did not consider the possible influence 
of some contextual factors such as body mass index, 
educational level, social status and co-morbidities, 
which would provide additional information on the 
impact of the combination of specialized approaches 
and therapeutic education (TE) in these patients.

Conclusion

TE including NPE and CFT in combination 
with specialized PT is more effective in improving 
independence and disability reported through ODI. In 
addition, the applied education reduced kinesiophobia 
and lead to more independence in performing daily 
activities by controlling protective behavior. Future 
research that focuses on the heterogeneous nature 
of the pain and at the same time focuses individually 
on the patient to promote their active recovery is 
needed.
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All patients written informed consent was 
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Human and Animal Rights

No animals were used in this study. All human 
procedures were followed in accordance with the 
principles of the Declaration of Helsinki.
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