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Abstract.
BACKGROUND: Clinical practice guidelines stress the importance of prevention and treatment of non-specific back pain through
exercise therapy. However, it has not yet been confirmed whether the combination of exercise plus education is more effective than
such interventions taken separately.
OBJECTIVE: To determine if the combination of exercise plus education is more effective for the prevention of non-specific
back pain than exercise or education alone.
METHOD: A systematic search of studies whose sample consisted of participants without non-specific back pain (primary
prevention) and participants with non-specific back pain (secondary and tertiary prevention) was conducted in the following
databases in March 2023: PubMed, Scopus, Web of Science and Medline.
RESULTS: A total of 16 articles were selected. Statistically significant results were found in the pain variable with SMD = −2.02
(95% CI = −2.71 to −1.33; p < 0.001), the disability variable with SMD = −1.14 (95% CI = −1.63 to −0.65; p < 0.001), and
the kinesiophobia variable with SMD = −1.8 (95% CI = −2.54 to −1.05; p < 0.001).
CONCLUSION: Interventions that combine exercise and education seem to have a greater preventive effect on non-specific back
pain, disability and kinesiophobia than those that include exercise or education in an isolated manner.
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1. Introduction

Back pain is a common and disabling issue, and
the leading cause of years lived with disability world-
wide [1]. Back pain has become one of the main causes
of demand for medical care in developed countries and
a major cause of incapacity for work, all of which led
to significant economic costs. In the United States, the
total cost exceeds $97.4 billion. As for the United King-
dom, the total cost is approximately £11 billion [2,3,4].
The most common spinal disorder is non-specific back
pain (NBP), in that it cannot be reliably attributed to
a specific underlying condition such as cancer, infec-
tion, ankylosing spondylitis, or other inflammatory or
infectious diseases [3].

In order to avoid these serious socioeconomic prob-
lems caused by NBP, it is essential to prevent its pro-
gression and avoid limiting consequences such as the
loss of functionality or work capacity [2,3,4,5]. The
general term prevention can have three different distinc-
tions: primary, secondary, or tertiary. Primary preven-
tion means preventing the occurrence of a disease. Sec-
ondary prevention involves interrupting the disease pro-
cess before a clinically recognizable disease emerges.
Tertiary prevention focuses on reducing the complica-
tions of a disease, disability or injury through treatment
and rehabilitation [5,6]. Clinical practice guidelines
stress the importance of NBP prevention and treatment
through exercise therapy (i.e., yoga, stretching, Pilates
and strength training) and health education (i.e., self-
management techniques, pacing strategies, back protec-
tion techniques and pain neuroscience education) [3,7,
8,9].

A meta-analysis published in 2019 concluded that
exercise is more cost-effective compared to usual med-
ical care for subacute and chronic low back pain [10].
In fact, there are several systematic reviews that have
examined the benefits of exercise for the prevention of
low back pain with regard to pain reduction, improve-
ment of disability, quality of life and kinesiophobia [11,
12,13,14]. There are also some reviews that show these
improvements in the cervical region [15,16,17,18,19,
20]. Furthermore, in terms of education, it provides
short-term improvements in pain and disability related
to NBP, but, as a sole treatment for patients with spinal
pain, the effects are small and may be insufficient [21].

However, there are no recent systematic reviews com-
paring whether the combination of exercise plus ed-
ucation is more effective for the prevention of NBP
than such interventions taken separately. Therefore, our
primary aim was to determine if the combination of

exercise plus education is more effective for the preven-
tion of NBP than exercise alone or education alone. In
addition, as secondary objectives, we investigated the
effects on other pain-related variables such as disability
and kinesiophobia.

2. Materials and methods

2.1. Data sources and searches

This study was prospectively registered on PROS-
PERO (code: CRD42021290875) and followed the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [22] reporting guidelines for
Exercise, Rehabilitation, Sport Medicine and Sports
(PERSIST) [23], and the recommendations from the
Cochrane Collaboration [24]. The PICO question was
then chosen as follows: P – population: patients with
NBP and participants without NBP; I – intervention:
exercise therapy plus health education; C – control: only
exercise or only education; O – outcome: characteristics
of pain, kinesiophobia and disability; S – study designs:
randomized controlled trial.

A systematic search for publications was conducted
in March 2023 in the following databases: PubMed,
Scopus, Web of Science and Medline. The search strat-
egy included different combinations with the following
Medical Subject Headings (MeSH) terms: Back Pain,
Neck Pain, Musculoskeletal Pain, Exercise, Exercise
Therapy, Health Education, Cognitive Behavioral Ther-
apy, Primary Prevention, Secondary Prevention, Ter-
tiary Prevention and Clinical Trial. The word ‘Preven-
tion’ was used as a free term. The search strategy ac-
cording to the focused PICOS question is presented in
supplementary material I.

2.2. Study selection

After removing duplicates, two reviewers indepen-
dently screened articles for eligibility. In case of dis-
agreement, a third reviewer made the final decision
as to whether the study should be included or not.
The following inclusion criteria were applied for the
study selection: (i) published since 2016; (ii) studies
where the intervention group performed exercise (i.e.,
yoga, stretching, Pilates and strength training) and re-
ceived health education (i.e., self-management tech-
niques, pacing strategies, back protection techniques
and pain neuroscience education) were administered
compared to a group performing exercise only or re-
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ceiving education only; and (iii) the sample consisted
of participants without NBP (primary prevention) and
participants with NBP (secondary and tertiary preven-
tion). NBP referred to lumbar, dorsal or neck pain (in-
cluding various combinations of these areas). On the
other hand, studies were excluded from this review: (i)
non-randomized controlled trials; (ii) participants with
specific causes of back pain; (iii) pregnant participants.

After screening the data, and extracting, obtaining,
and screening the titles and abstracts for inclusion crite-
ria, the full texts of the selected abstracts were obtained.
Titles and abstracts lacking sufficient information re-
garding the inclusion criteria were also obtained in full.
Full text articles were selected in case of compliance
with the inclusion criteria by the two reviewers by using
a data extraction form. The two reviewers mentioned
independently extracted data from the included studies
using a customized data extraction table on Microsoft
Excel. In case of disagreement, both reviewers debated
the issue until an agreement was reached.

2.3. Data extraction and quality assessment

The following data were extracted for further anal-
ysis: demographic information (title, authors, journal,
and year), the characteristics of the sample (age, gender,
inclusion and exclusion criteria, and number of partici-
pants), study-specific parameters (duration of the inter-
vention, adverse events, methods of exercise, and health
education) and the results obtained (variables analyzed,
instruments used, and time of follow-up). Tables were
used to describe both the studies’ characteristics and the
extracted data. The Jadad and PEDro scales were used
to assess the quality of these studies. The risk of bias
was assessed using the Cochrane Collaboration Toolkit
RoB2. Finally, the GRADE system was used to evaluate
the overall assessment of certainty. Two reviewers (P.H-
L; J.L-B) applied the Jadad, Pedro, RoB2 and GRADE
scales. In case of disagreement, a third author (R-L-R)
also participated in the process to reach an agreement.

2.4. Data synthesis and analysis

Standardized mean differences (SMD) and their 95%
confidence interval (CI) were calculated as the between-
group difference in means divided by the pooled stan-
dard deviation (SD) [25]. When these data were not
available in the study, they were requested to the au-
thors via email. Effect sizes were interpreted using the
following cut-off values: 0 to 0.2: very small; from
0.2 to 0.5: small; from 0.5 to 0.8: moderate; and from

0.8: strong [26]. The same increments were used for
negative values. The significance level was set to p <
0.05. The I2 statistic was utilized to determine the de-
gree of heterogeneity, where the percentages quantified
the magnitude of heterogeneity: 25% = low; 50% =
medium; and 75% = high heterogeneity [25]. Due
to the observed heterogeneity, the meta-analysis was
performed using the random-effects model. Analyses
were performed with the Comprehensive Meta-Analysis
(CMA) V2 software (Biostat, NJ).

The following units of measurement were used for
the variables analyzed: pain (Visual Analogue Scale,
Numeric Rating Scale and Pain Bothersomeness), dis-
ability (Roland Morris Disability Questionnaire, Neck
Disability Index, Oswestry Disability Index and Work-
ing Ability Index), and kinesiophobia (Tampa Scale of
Kinesiophobia and Fear Avoidance Beliefs Question-
naire). For the meta-analysis, the evaluated value of
each result (pain, disability and kinesiophobia) was that
obtained at the end of each intervention.

3. Results

3.1. Included studies

Out of 8,660 search results, 2,082 studies were con-
sidered eligible for inclusion after removing duplicates.
Among the 2,082 papers screened, 1,744 were excluded
after abstract and title screening. After the first read-
ing of all the prospective full texts, the Kappa score
for reviewers 1 and 2 was 0.85, which was almost per-
fect [27]. Out of the 16 full-text articles assessed for
eligibility, all of them were finally included in the syn-
thesis (Fig. 1).

3.2. Methodological quality of the studies and
assessment of certainty

In the analysis of methodological quality using the
Jadad scale, 11 articles obtained four or more points [28,
29,30,31,32,33,34,35,36,37,38], four articles obtained
three points [39,40,41,42], and only one obtained two
points [43]. The most common methodological short-
coming was the absence of blinding. (Supplementary
material II).

At the same time, all studies were five or more points
on the PEDro scale and the mean and nine items have
seven or more points in the scala PEDro [29,30,32,33,
34,35,36,37,38]. The most inconsistent PEDro scale
item was the blindness of subjects and therapists. The
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Fig. 1. PRISMA flowchart.

average score of all articles on the PEDro scale was
6.9 points, which is considered a good methodologi-
cal quality [44] (Table 1). The overall risk of bias was
low in eight articles [29,31,33,35,36,37,40,41], in four
articles was some concerns [30,34,38,39] and in four
articles was high [28,32,42,43] (Fig. 2). The degree of
certainty assessed by the GRADE system shows a mod-
erate degree of certainty which means that additional
research is likely to have an important impact on our
confidence in the estimate of the effect and may change
the estimate [45] (Table 2).

3.3. Participants

A total of 1,814 participants with NBP took part
in the 16 studies. Two articles [29,40] analyzed back
pain in all regions, ten studies analyzed [28,30,31,32,
33,34,39,41,42,43] it specifically in the lumbar region,
four papers [35,36,37,38] analyzed it specifically in the
cervical region and none of them analyzed it specifically
in the thoracic region. The average age was 49 years and
74.9% of the participants were women (Table 3). It is
worth mentioning that the article by Andersen et al. [29]
did not report the number of women. Participants only

experienced adverse effects in one case and these were
minor adverse events [32].

No studies were found that examined effects in par-
ticipants without NBP; therefore, results relating to pri-
mary prevention were not included.

3.4. Interventions

The average number of sessions was 20.7, with the
most usual number of sessions per intervention being
16 sessions [30,39,41,43]. The mean frequency of ses-
sions per week was four sessions per week, the most
common being two sessions per week [28,33,34,41,43].
Although it is important to mention that there was great
diversity in the frequency of sessions per week. The
mean duration of the sessions was 57 minutes, with 30–
60 minutes being the most common range of session
time [28,30,31,33,34,35,36,39,41] (Table 3).

The most common exercises were yoga [32,42,
43], stabilization exercises [28,29,30], motor con-
trol exercises [31,34,35,36,39,41], and strength and
stretch trunk exercises [29,31,34,37,38,40]. On the
other hand, the most common education topics were
ergonomics [35,36,38,43], health guidance [29,33,34],
pain neuroscience education [36,39,41] and cognitive
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Table 1
Risk of bias assessment using the physiotherapy evidence database (PEDro) scale

Author 1∗ 2 3 4 5 6 7 8 9 10 11 Score
Aliyu et al. (2018) Yes Yes No Yes No Yes No Yes No Yes Yes 6
Andersen et al. (2016) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 10
Bagheri et al. (2020) Yes Yes Yes Yes Yes No Yes Yes No Yes Yes 8
Bodes et al. (2018) Yes Yes Yes Yes No No No Yes No Yes Yes 6
Cherkin et al. (2016) No Yes No Yes No No Yes Yes Yes Yes Yes 7
Garcia et al. (2018) Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Gorji et al. (2022) Yes Yes Yes Yes No No No Yes No Yes Yes 6
Járomi et al. (2018) Yes Yes Yes Yes No No Yes Yes No Yes Yes 7
Javdaneh et al. (2020) Yes Yes Yes Yes No No Yes Yes No Yes Yes 7
Javdaneh et al. (2021) Yes Yes Yes Yes No Yes No Yes No Yes Yes 7
Kuvačić et al. (2018) Yes Yes No Yes No No No Yes Yes Yes Yes 6
Llamas-Ramos et al. (2022) Yes Yes Yes Yes No No Yes Yes No Yes Yes 7
Montero-Cuadrado et al. (2022) Yes Yes Yes Yes No No No Yes No Yes Yes 6
Rabiei et al. (2021) Yes Yes Yes Yes No No No Yes No Yes Yes 6
Tunwattanapong et al. (2016) Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Turner et al. (2016) Yes Yes No No No No No Yes Yes Yes Yes 5

Criteria: (1) Eligibility criteria specified; (2) Subjects randomly allocated to groups; (3) Concealed allocation; (4) Groups
were similar at baseline; (5) Blinding of all subjects; (6) Blinding of all therapists; (7) Blinding of all assessors; (8) Measures
obtained from more than 85% of subjects allocated to groups; (9) Subjects received treatment or control condition as allocated,
or intention-to-treat analysis; (10) Between-group statistical comparisons reported for at least one outcome; (11) Both point
measures and measures of variability were reported. High, high risk of bias; low, low risk of bias. ∗This item relates to external
validity and therefore does not contribute to the total score.

Table 2
Certainty of the evidence (GRADE)

Outcomes No of
participants
(studies)

Risk of bias Inconsistency Indirectness Imprecision Other
considerations

Absolute
effect

Certainty of
the evidence
(GRADE)

Pain 1197
(14 RCTs)

Not seriousa Seriousb Not serious Seriousd Publication bias
strongly suspected
very strong
associationc,e,f,g

SMD
−2.019
[−2.709 to
−1.329]

Moderate

Disability 1017
(12 RCTs)

Not seriousa Seriousb Not serious Seriousd Publication bias
strongly suspected
very strong
associationc,e,f,g

SMD
−1.143
[−1.633 to
−0.652]

Moderate

Kinesiophobia 686
(8 RCTs)

Not seriousa Seriousb Not serious Seriousd Publication bias
strongly suspected
very strong
associationc,e,f,g

SMD
−1.795
[2.537 to
−1.053]

Moderate

SMD: standardized mean difference. aThe average methodological quality of the studies according to the PEdro scale is good. bLow methodological
heterogeneity but high statistical heterogeneity among trials (I2 > 25%). cThe Funnel Plot diagram shows possible publication bias and the
Egger’s test p < 0.10. dThe confidence interval is small but not all articles calculate the optimal sample size. eSMD 0.8 or higher is considered a
very large effect. fThe influence of all plausible residual confounding factors is not taken into account. gThere is no evidence of a dose-response
gradient, considering the number of doses in the sessions.

behavioral therapy [28,30,32,42]. It is usual for exer-
cise interventions to be structured in warm-up, main
part and cool-down. All the interventions are in groups
except for two [33,41], in which they do individualized
exercise. No intervention was mainly aimed at primary
prevention, as all participants had NBP. These interven-
tions were supervised by physiotherapists in 75% of the
studies, and in the other cases, by physicians, psychol-
ogists, trainers, or yoga teachers. For more details on
each intervention, see Supplementary material III.

3.5. Effects on pain, disability and kinesiophobia

Out of the analyzed studies, 14 of them [28,29,31,32,
33,34,35,36,37,38,39,40,41,43] analyzed the pain vari-
able. The analysis was divided into two subgroups: ex-
ercise therapy plus health education versus isolated ex-
ercise therapy or isolated health education. The analysis
in the first subgroup indicated a statistically significant
decrease in the pain score in the combined group com-
pared to the exercise therapy group with SMD = −2.34
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Fig. 2. Risk of bias. D1: randomization process; D2: deviations from the intended interventions; D3: missing outcome data; D4: measurement of
the outcome; D5: selection of the reported result.
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Fig. 3. Forest plot for pain. (ET: Exercise therapy; HE: Health education).

(95% CI = −3.48 to −1.19; p < 0.001; I2 = 94.21%).
Also, the analysis in the second subgroup indicated a
statistically significant decrease in the pain score in
the combined group compared to the health education
group with SMD = −1.84 (95% CI = −2.7 to −0.97;
p < 0.001; I2 = 96.95%). Finally, the results indicated
a statistically significant decrease in the pain score in
the overall combined group compared to the only exer-
cise therapy or only health education groups with SMD
= −2.02 (95% CI = −2.71 to −1.33; p < 0.001; I2 =
96.27%) (Fig. 3).

Out of the analyzed studies, 12 articles [28,29,30,31,
32,33,36,37,39,40,41,43] analyzed the disability vari-
able. The analysis was divided into two subgroups: ex-
ercise therapy plus health education versus isolated ex-
ercise therapy or isolated health education. The anal-
ysis in the first subgroup indicated a statistically sig-
nificant decrease in the disability score in the com-
bined group compared to the exercise therapy group
with SMD = −1.53 (95% CI = −2.52 to −0.54; p =
0.003; I2 = 92.44%). Also, the analysis in the second
subgroup indicated a statistically significant decrease in
the disability score in the combined group compared to
the health education group with SMD = −1.02 (95%
CI = −1.58 to −0.45; p < 0.001; I2 = 92.34%). Fi-
nally, the results indicated a statistically significant de-
crease in the disability score in the overall combined
group compared to the only exercise therapy or only

health education groups with SMD = −1.14 (95% CI
= −1.63 to −0.65; p < 0.001; I2 = 92.64%) (Fig. 4).

Out of the analyzed studies, eight articles [28,29,30,
31,33,35,36,41] analyzed the kinesiophobia variable.
The analysis was divided into two subgroups: exercise
therapy plus health education versus isolated exercise
therapy or isolated health education. The analysis in
the first subgroup indicated a statistically significant
decrease in the kinesiophobia score in the combined
group compared to the exercise therapy group with
SMD = −2.3 (95% CI = −3.37 to −1.23; p < 0.001;
I2 = 95.29%). Also, the analysis in the second subgroup
indicated a statistically significant decrease in the kine-
siophobia score in the combined group compared to the
health education group with SMD = −1.33 (95% CI
= −2.36 to −0.3; p < 0.001; I2 = 94.9%). Finally, the
results indicated a statistically significant decrease in
the kinesiophobia score in the overall combined group
compared to the only exercise therapy or only health
education groups with SMD = −1.8 (95% CI = −2.54
to −1.05; p < 0.001; I2 = 95.24%) (Fig. 5).

In addition, subgroup analyses were performed, an-
alyzing the effect on the lumbar and cervical regions
separately. Statistically significant improvements were
found in both regions in the variables pain (SMD =
−2.14 (95% CI = −2.99 to −1.28; p < 0.001; I2 =
96.75%)), disability (SMD = −1.18 (95% CI = −1.70
to −0.65; p < 0.001; I2 = 93.05%)), and kinesiopho-
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Fig. 4. Forest plot for disability. (ET: Exercise therapy; HE: Health education).

Fig. 5. Forest plot for kinesiophobia. (ET: Exercise therapy; HE: Health education; W: Work related scores; PA: Physical activity related scores).

bia (SMD = −1.99 (95% CI = −2.82 to −1.62; p <
0.001; I2 = 95.65%)). Supplementary material IV.

4. Discussion

The objective of this research was to determine
whether the combination of exercise therapy plus health
education is more effective for the prevention of NBP
than these interventions taken separately. The results
suggest that the combination of exercise therapy and

health education has a positive effect on the prevention
of NBP. Furthermore, the effects on other variables,
such as disability or kinesiophobia, were studied. On
these other variables, it was also observed that the com-
bination of both is more effective than the isolated im-
plementation of exercise therapy and health education.

The combination of exercise therapy and health ed-
ucation has a strong effect on the pain variable com-
pared to exercise therapy alone or health education
alone [31,32,33,34,35,36,37,38,39,40,43]. Moreover,
the pain improved in more than two points. This is a
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novel and clinically relevant finding [46]. Different re-
views have confirmed the benefits of exercise on the
prevention of NBP in the lumbar [11,12,13,14] and cer-
vical regions [15,17,19,20]. However, the positive ef-
fect of education on NBP prevention remains unclear.
The results seem to indicate that theoretical-practical
interventions have better results in the prevention of
NBP than only practical or theoretical interventions.
Perhaps this effect is due to the multifactorial origin
of NBP: some risk factors for NBP have a biophysical
origin, such as the lack of strength or flexibility of the
spinal musculature [47,48]; other factors have a psy-
chological origin, such as fear or stress, or we can even
mention social factors, such as false beliefs about NBP
or work-related factors [49,50].

The disability variable also showed a strong effect
in the meta-analysis [28,29,30,31,32,33,36,37,39,40,
41,43]. This finding is congruent because disability is
strongly related to pain [51]. Fundamentally, this is due
to the relationship between physical (such as neural
activation) and psychosocial (such as motivation) com-
ponents [51]. Accordingly, Frizziero et al. also iden-
tified perceived improvements through exercise in the
lumbar region and [19] observed them in the cervical
region. Parallel to this, disability is related to kinesio-
phobia [52]. In fact, patients with NBP and high levels
of kinesiophobia have a 41% higher risk of developing
disability [52]. A strong effect was also observed in
kinesiophobia, with an improvement of SMD more than
one point [28,29,30,31,33,35,36,41]. This phenomenon
may be due to the fact that graded exercise and patient
education are key elements to reducing kinesiopho-
bia [8]. The International Association for the Study of
Pain also establishes a relationship between fear-pain-
knowledge, as they state that pain not only represents
the sensation of physical harm, but also an emotional
experience that can be influenced by other emotions,
such as anxiety or fear of the unknown [53]. In fact,
it has already been identified that benefits in the pain
level, disability and kinesiophobia are maintained up
to three months after the end of the intervention [31].
However, these effects do not seem to be maintained in
the long term [32,42].

Currently, the biopsychosocial model is the most rec-
ommended paradigm for the treatment and prevention
of NBP [54]. Therefore, the latest NBP clinical inter-
vention guideline published in 2021 recommends ex-
ercise and education as key elements in NBP clinical
interventions [7]. Different types of exercise and health
education programmes have been included in this re-
view which could affect the specificity of the results.

Although, different authors conclude that the impor-
tant aspect is to exercise regardless of the type of exer-
cise [55,56], and in terms of educational interventions,
all of them followed the recommendations of the main
clinical guidelines [7,8].

It should be noted that this is the first meta-analysis
analyzing the effects of the combination of exercise
therapy and health education compared to exercise ther-
apy alone or health education alone for the prevention
of NBP.

Among the limitations of the present research, the
authors must acknowledge that they have not taken into
account analyses differentiated by gender and age sub-
groups, nor have they included studies comparing the
combination of exercise and education with the usual
medical care or with passive physiotherapy interven-
tions.

However, it is worth mentioning that, due to the high
heterogeneity in the analyzed studies, it has not been
possible to establish which exercise and education inter-
ventions are the most effective, as well as the most ap-
propriate frequency and duration of sessions. The mix
of different exercise programmes and health education
strategies may affected the specificity of the conclu-
sions. In addition, studies were not found that assessed
the intervention on primary prevention. There are also
no articles that analyze dorsal back pain and only six
articles analyze neck pain. In view of the above, further
research is needed to compare the effects of different
interventions with the aim of developing specific NBP
prevention protocols.

5. Conclusions

Interventions that combine exercise and education
seem to have a greater preventive effect on NBP than
those that include exercise or education in an isolated
manner. Furthermore, combining exercise with educa-
tional interventions improves disability and kinesiopho-
bia more than if implemented separately. The results
obtained can help healthcare professionals to increase
the efficiency of their clinical interventions and thus re-
duce the serious socioeconomic impact caused by NBP
worldwide.
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