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Highlights. 

 

 Patient’s LBP awareness/knowledge is a topic still in a grey area of literature 

 Pain science education, graded exposure and multimodal interventions are effective 

 Graded activity, self-management and coaching provide only short-term or no benefit 

 

Abstract 

Objective: To investigate the effectiveness of communicative and educative strategies on 1) patient’s low back pain 

awareness/knowledge, 2) maladaptive behavior modification and 3) compliance with exercise in patients with chronic 

low back pain.  

Methods: A systematic review was conducted. Searches were performed on 13 databases. Only randomized controlled 

trials enrolling patients ≥ 18 years of age were included. Risk of bias was assessed with the Cochrane Collaboration’s 

tool and interrater agreement between authors for full-texts selection was evaluated with Cohen’s Kappa. No meta-

analysis was performed and qualitative analysis was conducted. 

Results: 24 randomized controlled trials which intervention included communicative and educative strategies were 

selected. Most of the studies were judged as low risk of bias and Cohen’s Kappa was excellent (=0.822). Interventions 

addressed were cognitive behavioral therapy as unique treatment or combined with other treatments (multimodal 

interventions), coaching, mindfulness, pain science education, self-management, graded activity and graded exposure. 

Conclusions, practice implication: Patient’s low back pain awareness/knowledge is still a grey area of literature. Pain 

science education, graded exposure and multimodal interventions are the most effective for behavior modification and 

compliance with exercise with benefits also in the long-term, while self-management, graded activity and coaching 

provide only short-term or no benefits. 

 

Keywords: systematic review, chronic low back pain, education, behavior, adherence. 

 

1. Introduction 

1.1.  Background 

Chronic low back pain (CLBP) – low back pain (LBP) lasting for at least 3 months – is a major health problem leading 

to more years lived with disability than any other musculoskeletal condition [1–3]. The prevalence of CLBP ranges from 

4.2% in 24-39 years old subjects to 19.6% in 20-59 years old individuals [4]. According to the Life Link Health Plan 

Claims Database of the United States, CLBP leads to the excessive healthcare seeking, increased sick-leave days and 
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direct costs [5]. In this regard, the Institute of Medicine reports that CLBP-related costs in USA amount to about 34 billion 

dollars per year [6]. 

Over the last two decades, there has been a real revolution in the guidelines for the management of CLBP [7]. In fact, 

nowadays, the lack of biomedical models to explain complex issues related to aetiology, persistence and management of 

CLBP [8–10], the effectiveness of exercise therapy [11–13], the advances in pain neuroscience [14], the role of 

psychosocial factors [15,16], the importance of education and behavioral interventions [17] are well documented. 

In healthcare settings, educative strategies are all those processes used from clinicians for inducing to the patient the 

capability of judgment and reasoning about the features related to his clinical condition. In this regard, communication 

strategies are the ones aimed to optimize the interaction and the transmission of ideas or concepts between healthcare 

providers and patients aimed to increase therapeutic alliance and to improve the adherence to the treatment. Conversely, 

all interventions whose rationale is centred on a biomedical model to explain the aetiology, persistence and management 

of musculoskeletal pain – namely ergonomics-based and biomechanical-based therapies such as back school and postural 

exercises or traditional manual therapies techniques – contrast with communicative and educative strategies that are based 

on biopsychosocial vision of care and more in line with the advances in pain neuroscience about CLBP research [8 - 16]. 

In the context of CLBP, there has been growing interest towards interventions that involves communicative and educative 

strategies such as cognitive behavioral therapy (CBT), graded exposure. graded activity, reassurance, mindfulness-based 

stress reduction (MBSR), coaching, health literacy, self-management and pain science education, which nowadays are 

recommended by the most reliable guidelines [18–24].  

Interventions including communicative and educative strategies have already been investigated in previous papers 

focused on the management of CLBP, but a more in-depth view is needed for some issues, namely in respect to the 

inclusion criteria and outcomes investigated. Earlier systematic reviews exploring the effectiveness of graded activity, 

graded exposure, reassurance, coaching and health literacy were carried on patients with acute [25], sub-acute [26], mixed 

LBP [27,28] or CLBP sometimes enrolled in non-randomized controlled trials. [29]. Only a recent meta-analysis 

examined graded activity and graded exposure in CLBP patients but only pain, disability, catastrophizing and quality of 

life were addressed [30]. With regard to self-management, systematic reviews focused exclusively on patients with 

different LBP durations [31] or CLBP and knee/hip osteoarthritis [32]. Specifically for CLBP patients, a meta-analysis 

reported low to moderate quality of evidence in favor of self-management, but only pain and disability were investigated 

[33]. Previous systematic reviews exploring the efficacy of pain science education included patients with various chronic 

musculoskeletal disorders [34] or only two very low quality RCTs enrolling CLBP patients [35]. Conversely, a recent 

systematic review reported strong evidence in favor of pain science education towards pain, disability and psychosocial 

factors in patients with musculoskeletal pain, including CLBP [36]. Also a recent meta-analysis, which restricted its study 

solely to CLBP, reported moderate quality of evidence supporting pain science education, which exclusively focused on 

pain and disability at 3 months follow-up [37]. Regarding MBSR, earlier systematic reviews included RCTs conducted 

on patients with LBP selected irrespective of symptoms source and pain duration [38] or combinations of non-specific 

CLBP and LBP due to medical conditions [39,40]. 

Patient education, aimed to allow subjects to understand their own pain condition, increasingly appears to be a key strategy 

of the treatment of CLBP. Although several methods exist to measure patient’s LBP knowledge/awareness – such as 

Neurophysiology of Pain Questionnaire [41] or Low Back Pain Knowledge Questionnaire [42] – there is no published 

review on this specific outcome in CLBP patients in the context of communication- and education-based interventions. 

Furthermore, also maladaptive behavior modification (avoidance, care seeking, drug intake, inactivity, psychosocial 

factors) is one of the crucial elements of CLBP management, as recommended by clinical guidelines [18–24]. As a part 
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of behavior modification, compliance with exercise has gained progressively more interest in scientific research, since 

exercise-based treatments for CLBP are supported by strong evidence [11–13,43,44]. Nevertheless, it is documented that 

patients with LBP or CLBP do not always faithfully adhere to exercise programs [45,46], potentially affecting outcomes 

[47,48]. Given that some limiting factors to compliance with exercise have been proposed in literature [49,50], previous 

systematic reviews investigated interventions aimed to increase compliance with exercise in patients with CLBP or 

chronic musculoskeletal pain, leading to conflicting results with promising effects of SM-based treatments, cognitive-

behavioral interventions and graded behavioral exercise [47,51,52], leaving the debate still open. 

1.2. Objectives 

The aim of this systematic review was to elaborate the state of the art of scientific literature on the effectiveness of 

interventions that included communicative and educative strategies on three main outcomes: 1) patient’s LBP 

awareness/knowledge, 2) maladaptive behavior modification and 3) compliance with exercise. 

2. Methods 

This systematic review was conducted in line with the PRISMA Statement [53] and Cochrane Collaboration guidelines 

(Cochrane Handbook 5-1). The protocol has been registered with Prospero [54] (CRD42018081242).  

2.1 Eligibility criteria. 

2.1.1 Study design. 

Only RCTs published in English were eligible. No publication date restrictions were applied.  

2.1.2. Participants. 

Studies which enrolled patients ≥ 18 years of age with CLBP lasting for at least 3 months – according to the definition of 

chronic pain [55] – were included. RCTs were excluded if they enrolled patients with CLBP due to cancer, infection, 

rheumatic diseases, fractures, cauda equina syndrome or any other medical condition. 

2.1.3. Interventions. 

Interventions were eligible if they included communicative and educative strategies aimed at increasing compliance with 

exercise, modifying patient’s maladaptive behavior or LBP awareness/knowledge. 

2.1.4. Comparisons. 

Waiting lists, usual care, placebo, no intervention, active or passive treatments, other educative interventions were all 

eligible for inclusion. 

2.1.5. Outcome and outcome measures. 

To be eligible RCTs had to evaluate at least one of the three following outcomes: 1) maladaptive behavior modification, 

2) compliance with exercise or 3) patient’s LBP awareness/knowledge assessed with objective measures, patient-reported 

questionnaires or other modalities. 

2.2 Search methods for inclusion of studies. 

2.2.1. Electronic searches. 

An electronic search was performed between September and February 2018 on PubMed, CINAHL, Embase, PEDro, 

PsycINFO, The Cochrane Library, Google Scholar, TripDatabase, ProQuest (Health & Medical Collection, Health 

Management Database, Education), Wiley Online Library, ScienceDirect, BIOMED Central and Web of Science. The 

search strategies were created depending on the specific settings of each database with the supervision of an expert 

librarian. The search strings were developed according to the PI(C)O model of clinical question (participants, 

interventions and outcomes). To make the search strategies sensitive, we did not insert key words for comparisons. Where 

possible MeSH (Medical Subject Headings) terms were used and combined with Boolean operators (AND, OR, NOT). 
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Additionally, we conducted a manual search of all bibliographies of the studies assessed for the subsequent full-text 

selection and references obtained from 18 systematic reviews. 

SIGLE database was searched for grey literature. Key search terms were “chronic low back pain”, “chronic lower back 

pain”, “chronic low back ache”, “chronic low backache”, “chronic back pain”.  

The full search strategy for PubMed is available in the Appendix A. 

2.3. Study selection and data extraction 

All titles were screened by the first author (VB) and abstracts were examined by the second author (LS). Then, potentially 

relevant full-texts papers were requested through the Library Service of the University of Genoa and the University of 

Ferrara. Where appropriate authors were contacted in order to obtain the full-text paper. Finally, full-texts were 

independently screened and assessed for eligibility by the two authors (VB, LS).  

The two reviewers (VB, LS) individually extracted data using a data extraction form developed in line with the PI(C)OS 

model of the clinical question and adapted from the Cochrane Collaboration guidelines (Cochrane Handbook 5-1). Data 

extraction was organized as follows: 

- General information (author, publication data, study design, country, setting); 

- Participants (sample size, age, gender, diagnostic criteria, pain duration, structures of recruitment); 

- Intervention groups (content, procedure, frequency and duration of the intervention, number of participants, 

professionals in charge for both experimental and control groups); 

- Outcome and outcome measures; 

- Follow-ups. 

The authors (VB, LS) requested missing data by e-mail. Disagreements were solved by a third reviewer (AC) not involved 

in the data extraction process. 

2.4. Inter-rater agreement.  

Cohen’s Kappa (K) was used to quantify the inter-rater agreement between the two authors (VB, LS) for full-text 

selection. Cohens’ K was interpreted according to Altman’s definition [56]: k<2 poor, 0.2<k<0.4 fair, 0.41<k<0.60 

moderate, 0.61<k<0.80 good, 0.81<k<1.00 excellent.  

2.5 Risk of bias. 

The Cochrane Collaboration’s tool [57] (RoB) was used to assess risk of bias of the included studies. Authors (VB, LS) 

independently assessed each study. Then, evaluations of each reviewer were compared and discrepancies were resolved 

with a third reviewer (AC) blinded to the risk of bias assessment process. 

2.6 Analysis. 

Due to the high heterogeneity of the included studies, mainly related to intervention types, control groups and outcome 

measures, no meta-analysis was performed and a qualitative analysis was conducted. An alpha of p<0.05 was used to 

define a significant outcome measure and interventions were considered effective if a between-group comparison p-value 

<0.05 was registered in favour of the experimental group. In case of multiple-arms RCTs, when communicative- and 

educative-based interventions were given to more than one intervention group, we analysed all between-group 

comparisons. Otherwise, we considered only intervention groups that differed by one of the communicative- and 

educative-based interventions. If more than one measure for the same outcome was reported we considered all measures 

suitable for the analysis. Where available, we reported effect size (Cohen’s d). 

2.7. External validity.  

Applicability of results was discussed (Section 5.3) according to the criteria previously proposed by Peter O. Rothwell 

[58]. 
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3. Results 

The electronic database searches delivered 2458 results. After removal of 577 duplicates, we excluded 1739 records 

reviewing titles and abstracts, leaving 142 studies eligible for full-text assessment. Then, 117 full-text papers were 

removed because they did not meet the inclusion criteria. Through manual searches we identified further 101 potentially 

relevant references. After the screening, 2 studies met the eligibility criteria and were included. Grey literature search on 

SIGLE database provided 62 results, but all records were excluded reviewing titles and abstracts. The full search process 

is reported in Fig. 1. 

*** Figure 1 here *** 

3.1. Study characteristics 

In total, 24 RCTs [57-83] (27 full-texts) were included. Study settings, countries, structures of recruitment, health 

professionals in charge, diagnostic criteria, gender, age, LBP duration, number of participants are given in Table 1. 

3.1.1. Study design 

Three studies were multiple-arms RCTs [68, 77-79], one study was a multi-centric RCT [81] and one had a crossover 

design [62]. The remaining studies were parallel RCTs. 

3.1.2. Sample 

Total patients recruited and then randomized were 2670 and 1867 attended all follow-ups (70%). Minimum sample size 

was 12 [74] and maximum 459 [79,80]. There were 1437 women (F) and 1233 men (M), with a F/M ratio equal to 1.17. 

One study [78] did not provide specific data and thus was excluded from this calculation. 

3.1.3. Drop-outs and lost to follow-up 

There were 525 (19.6%) drop-outs and 277 (10.3%) patients who did not attend to all follow-ups (total N=802; 30%). 

Details are listed in Table 2. 

*** Table 2 here *** 

3.1.4. Follow-ups 

Most RCTs established short-term endpoint assessments. Overall, follow-ups ranged from a minimum of 15 days [65] or 

post-treatment [81] to a maximum of 2.5 years [80]. All follow-ups are reported in Table from 5 to 14. 

3.1.5. Adverse Effects 

Only 8 studies declared the absence of major adverse effects. Minor side effects were reported: pain worsening and 

depression symptoms easily manageable with psychological or pharmacological interventions [61], worsening of 

migraine due to yoga postures and LBP with need of chiropractic treatment [72], LBP (“sprained back”) [76] and pain 

exacerbation [77]. The other studies did not provide details about adverse effects.  

3.1.6. Type of participants 

Participants were all adults ≥ 18 years old with non-specific CLBP. All characteristics of participants are given in Table 

1. 

3.1.7. Type of interventions 

Experimental interventions of included studies were divided in 6 subgroups: 1) multimodal interventions, that is CBT 

alone or in combinations with other treatments, 2) coaching, 3) mindfulness-based stress reduction (MBSR), 4) pain 

science education, 5) self-management, 6) graded activity and graded exposure. Graded activity and graded exposure – 

although they are mainly intended as activity-based strategies – were included since such interventions necessarily 

embody also a significant component of communicative- and educative-based strategies [26]. Brief descriptions and 

contents of interventions are reported Appendix B. 
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3.1.8. Type of control group 

In almost half of RCTs, experimental interventions were compared with active treatments (usual physiotherapy or 

exercise), whereas the remaining studies had recourse to other types of education or waiting lists. Details are given in 

Table 1. 

3.1.9. Type of outcome and outcome measures 

The three main outcomes of this systematic review – LBP awareness knowledge, behavior modification and compliance 

with exercise – were stated as primary outcomes only in 3 studies [59,69,70,76]. In the majority of the remaining RCTs, 

the latter outcomes were stated as secondary outcomes. Most studies used patient-reported outcome measures for behavior 

modification, such as the Fear-Avoidance Beliefs Questionnaire [86] or the Pain Self-Efficacy Scale [87], and for LBP 

knowledge/awareness, such as the Illness Perception Questionnaire [88]. Objective measures, such as step count or daily 

activity level, were used only in 2 studies. Compliance with exercise was assessed with number of faultless back exercises, 

frequency (average times per week) and number of home exercise sessions. Outcomes and relative measures are reported 

in Table 1. 

3.2. Risk of bias 

Most of the studies were judged as low risk of bias. The most common criteria not met and then rated as high risk of bias 

were lack of blinding of professionals, participants and assessors. Overall, methods to ensure an effective randomization 

were appropriate in all but 2 studies [79,80,82], whereas those to conceal the allocation were not suitable in only 1 study 

[82]. Missing data caused a high risk of bias in only 4 studies [62,65,69,75] and in 2 other RCTs [79,80,82] there was an 

unclear risk of bias in this domain. Most of the studies followed their protocol and reported results for all outcome 

measures previously declared in their methods avoiding a reporting bias. Details are listed in Table 3. 

*** Table 3 here **** 

3.3. Agreement 

Inter-rater agreement between the two authors (VB, LS) was excellent (K=0.822) for full-texts selection. Results are 

reported in detail in Table 4. 

*** Table 4 here *** 

3.4. Effects of interventions 

Overall, there were 31 between group comparisons. Effects of interventions were divided by outcome and then by 

intervention type. 

3.4.1. Communicative- and educative-based interventions on patient’s LBP awareness/knowledge. 

Multimodal interventions. 

At 6 months follow-up, a significant difference was found in favour of Cognitive treatment of illness perception over a 

waiting list only for 4 out 7 subscales of the Illness Perception Questionnaire [73].   

Mindfulness-based stress reduction. 

Patients receiving mindfulness-based stress reduction showed significant superior improvements in the short-term 

compared to a waiting list for self-efficacy [63], but not in the short- and mid-term compared to a health education 

program in the scores of Mindfulness Attention Awareness Scale [64]. 

3.4.2. Communicative- and educative-based interventions on patient’s maladaptive behavior modification. 

Multimodal interventions. 

In all 4 RCTs [61,66,82,91], the combination of CBT with physiotherapy or exercise was significantly superior to all 

comparisons for behavior modification in the short-, medium and long-term, a part for 2 studies without any significant 

difference for Pain Beliefs Questionnaire, Sickness Impact Profile [66] and Simptoms Checklist [82]. 
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Coaching. 

No difference was found between coaching and physiotherapy or presentations focused on physical activity at all 

follow-ups [69,70,76] for most of the outcome measures, except for a significant difference in favour of coaching over 

physiotherapy for Pain Rehabilitation Expectations Scale in the short-term [76]. 

Mindfulness-based stress reduction. 

In 2 RCTs, subjects participating to mindfulness-based stress reduction sessions obtained significant improvements over 

a health education program in the short-term but not in the mid-term [62,63]. 

Self-management. 

Across 3 RCTs, only the difference between the online procedure of self-management and a waiting list reached 

significant values in favour of self-management, as registered with the Brief Survey of Pain Attitudes and the Pain 

catastrophizing Scale at 3 weeks follow-up [59]. No other significant between group differences emerged between self-

management and waiting list [71] or exercise and yoga [73]. 

Pain science education. 

Overall, in 5 out 7 RCTs pain science education was significantly superior to all comparisons (exercise, back education, 

dry-needling) in the short-, mid- and long-term [60,65,68,74,75]. Only 2 RCTs reported no difference between pain 

science education and exercise [67] or usual physiotherapy [77]. 

Graded activity and graded exposure. 

Both in the short- and mid-term, graded exposure gained significant results if compared to graded activity or waiting 

lists, whereas no significant findings were registered in favour of graded activity compared to physiotherapy or waiting 

lists [78,81,83,84]. 

3.4.3. Communicative- and educative-based interventions on compliance with exercise. 

Multimodal interventions. 

In the trial of Harkaapa et al [79,80] accomplishment to exercise and frequency of exercise was significantly superior in 

patients who received a combination of relaxation and strengthening exercises and coping strategies education 

compared to controls who received physiotherapy and coping strategies education or instructions to exercise execution 

and ergonomics advices, respectively. 

Coaching. 

In the short-term, participants who were offered coaching combined to physiotherapy showed a significant superior 

compliance (number of exercise sessions) compared to physiotherapy alone [76].  

Results are summarized in tabular format from Table 5 to 14. 

 

*** Table 5 to 14 here *** 

 

4. Discussion 

To our knowledge, this is the first systematic review investigating the effectiveness of interventions based on 

communicative and educative strategies on LBP knowledge/awareness, behavior modification and compliance with 

exercise in CLBP patients. According to the results rising from the 24 RCTs included, in addition to the consistency of 

our findings, two major topics of discussion emerged: i) the identification of the most studied and effective strategies as 

well as the single or combined implementation of these approaches in clinical practice and ii) the applicability of results 

and the need for specific training for health professionals charged to offer such interventions. 
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4.1. Most effective strategies and implementation in clinical practice 

Overall, we found that multimodal interventions, pain science education and graded exposure were the most studied and 

effective interventions with benefits also in the long-term. Interestingly, only combinations between CBT, pain science 

education and graded exposure were proposed. Nevertheless, such combinations were all significantly superior to all 

comparisons, in particular if combined to physical therapy or exercise on behavior modification. As a whole, results 

showed that, at best, MBSR and self-management were more effective than no or equal interventions in the short-term, 

but not superior to other treatments in the mid-term, except for coaching-based technique which gained significant short-

term effects if added to physical therapy. Based on these findings, the combination of CBT, pain science education and 

graded exposure may be the most promising approach to implement in clinical practice for patients with CLBP. 

 

4.2. Applicability of results and training for health professionals 

Although all participants were labelled as CLBP, some studies adopted extremely strict criteria for eligibility: age > 65 

years old, LBP duration, inconsistency between anamnesis and clinical examination, specific threshold in patient-reported 

outcome measures (e.g. RMDQ>20), work compensation or job category. These issues reasonably restrict the field of 

application of results rising from these RCTs. Moreover, study settings were hugely different, namely, outpatient settings, 

hospitals, universities, and specialized pain clinics or elderly residences. Therefore, not all clinicians may benefit from 

results of RCTs in which settings were considerably different from their own. With regards to communication and 

educative strategies, multimodal interventions were offered as “package” treatments, making it difficult to judge the real 

effect of each approach. Besides, it is conceivable that self-management-based interventions did not faithfully follow 

clinical application guidelines of this treatment, limiting the immediate usability of results in clinical practice. Mostly, 

follow-ups were stated in the short-term and it is reasonable that those endpoints are insufficient to detect meaningful 

outcomes such as behavior modification or compliance with exercise. 

Importantly, professionals charged to offer interventions were mostly psychologist or physicians, and rarely 

physiotherapists. Indeed, only pain science education, coaching- and graded activity-based interventions were delivered 

exclusively by trained physiotherapists. Concerning MBSR, expert instructors taught the program, whereas in CBT 

studies the psychologists mainly held the first session and physiotherapists the subsequent sessions (physical therapy or 

exercise). The latter aspects are the most relevant limits to generalizability of results, due to the substantial difference 

across training of healthcare professionals. Therefore, since our findings suggest that the most effective approach to 

induce behavior modification or to increase compliance with exercise is the combination of interventions such as CBT, 

pain science education and graded exposure, caution is required for all non-trained professionals in these specific fields.  

 

4.3. Consistency 

Since we believe this is the first systematic review in this field, the consistency of results is mandatorily challenging. 

Mainly for LBP awareness/knowledge, the comparison with literature is not possible due to the high heterogeneity and 

low precision of outcome measures adopted in clinical trials. Also, there is no consensus about the measures that primary 

studies should adopt, leaving this domain still unknown.  

Significant results obtained from multimodal interventions are corroborated by a Cochrane review, which reported high 

quality of evidence in favor of behavioral interventions in patients with CLBP [89]. Conversely, another Cochrane review 

exploring behavioral treatments for CLBP drew uncertain conclusions, highlighting the problem concerning the need for 

valid and reliable measures to assess behavioral modification and which type of patient would benefit most from what 

type of behavioral intervention [90]. Importantly, the latter 2 reviews and our systematic review did not find the same 
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outcome measures, confirming there is no homogeneity in these terms. Also the effect of graded exposure and CBT (as 

part of multimodal interventions) is supported by a recent updated systematic review of 42 studies including graded 

activity, commitment therapy, graded exposure, CBT, which corroborate the efficacy of these interventions in patients 

with acute, sub-acute and, mostly (38 studies out 42), CLBP [91]. Results obtained from self-management-based 

interventions are unclear and previous systematic reviews in this field addressed only pain and disability [31,33]. The 

latter aspects may be the reason why a recent paper, aimed to investigate the effect of self-management and provide 

recommendations for research and clinical practice, invited authors of primary studies to include not only outcomes such 

as pain and disability but also outcomes related to the behavioral domain [92]. Conversely, results regarding the 

effectiveness of pain science education are in line with conclusions coming from all previous systematic reviews, in 

particular, combinations of pain science education with manual therapy and exercise [34,36,37]. Non-significant effects 

of MBSR are consistent with results rising from earlier reviews that have already discussed the inconclusive evidence 

toward outcomes also not related to self-efficacy [38,39]. Finally, short-term efficacy of coaching-based interventions on 

the motivational level but not in increasing physical activity are confirmed by results coming from a RCT exploring the 

effects of the combination of counseling treatment and physical therapy compared with physical therapy only, which 

revealed no significance between group effect [93].  

For compliance with exercise, the positive effects of multimodal interventions are in line with a previous Cochrane review, 

which supports the effect of coping strategies and positive reinforcement on behavior modification in chronic 

musculoskeletal patients [51]. A similar conclusion can be found in a review aimed to explore interventions that enhance 

adherence in physiotherapy in outpatient settings, with significant results from motivational and cognitive-behavioral 

programs [94]. Regarding coaching-based interventions, literature reports evidence that both corroborates and contradicts 

preliminary results rising from this systematic review. Indeed, Linton S.J. et al. found that an individualized behavioral 

program aimed to enhance compliance with exercise was significantly superior to instructions only [95]. Contrariwise, 

Friedrich M. et al. found no difference at 5 years follow-up between exercise combined with a motivational program and 

exercise alone [96]. 

 

4.4. Strengths and limitations 

Our review has several limits. We included interventions based on communicative and educative strategies, but it has to 

be acknowledged that such communicative and educative mechanisms are not stand-alone interventions and they were 

assumed because, at base, the included treatments are mediated through such mechanisms. Besides, no meta-analysis was 

conducted due to the heterogeneity of interventions (content, duration, delivery methods), control groups and outcome 

measures. Searches for grey literature were limited to SIGLE database and we did not look for relevant papers in single 

journals, so research in this field may be larger than explored in this systematic review. This paper has also several 

strengths, including deep and sensitive searches from different electronic sources, supervision of a librarian, direct contact 

with authors and excellent interrater agreement. 

 

5. Conclusions 

Communicative and educative strategies have gained an important relevance in the management of CLBP. The scientific 

scenario of communicative and educative strategies in this population is actually larger than we explored in this systematic 

review. Unfortunately, it is not possible to completely examine this field due to the heterogeneity of inclusion criteria and 

outcome measures adopted in primary studies. The domain of LBP awareness/knowledge is still a grey area of literature 

both for heterogeneous and non-specific outcome measures. For behavior modification, interventions mainly focused on 
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psychosocial profile, such as pain science education, graded exposure and multimodal interventions, were the most 

effective treatments with benefits also in the long-term. The combination of coaching-based treatments and physical 

therapy showed promising results on compliance with exercise. Nevertheless, results of this systematic review are affected 

by several limits of applicability related to the administration of interventions, different settings and, mostly, training of 

healthcare professionals. 

 

5.1. Implications for practice 

There is low quality evidence in favour of multimodal interventions on compliance with exercise in the long-term and 

promising but limited evidence for the addition of coaching-based techniques to usual physical therapy on compliance 

with exercise in the short-term. Preliminary evidence rising from high-quality RCTs supports coaching-based techniques, 

but not MBSR, for behavior modification in the short-term. Evidence coming from high-quality RCTs sustains 

multimodal interventions, pain science education and graded exposure – as well as combinations of CBT, pain science 

education and graded exposure – on behavior modification in the mid- and long-term. 

Since 1) CBT, pain science education and graded exposure are the most effective interventions for all outcomes 

considered according to results of this systematic review and 2) in most cases such interventions were offered by 

psychologists or physicians, an appropriate training for physiotherapist and other healthcare professionals is still needed 

in order to transfer these findings in clinical practice. 

  

5.2. Implications for research 

Further research is needed to better investigate the wide domain of communication- and education-based interventions 

offered to patient with CLBP. Forthcoming primary studies may homogenize the inclusion criteria, standardize the 

intervention procedures and control groups, adopt a valid and reliable measure to assess compliance with exercise as well 

as behaviour modification and long-term follow-ups. In future systematic reviews should be clearly declared the 

mechanisms of communicative and educative strategies to be included. Since there are no currently valid and reliable 

measures to address LBP knowledge/awareness, future studies, based on close cooperation between psychologists and 

physiotherapists, should aim to design a standard self-reported instrument capable to measure its impact on diagnosis, 

prognosis and management of LBP. 

 

Declarations of interest  

None. 

 

Funding 

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.  

 

Credit Author Statement 

Valerio Barbari: Methodology, Investigation, Resources, Data Curation, Visualization, Writing – Original Draft, 

Writing – Review & Editing. Lorenzo Storari: Methodology, Investigation, Resources, Data Curation, Visualization, 

Writing – Original Draft, Writing – Review & Editing. Aldo Ciuro: Conceptualization, Supervision. Marco 

Testa: Conceptualization, Writing – Review & Editing, Supervision. 

 

 

Jo
ur

na
l P

re
-p

ro
of



Acknowledgements  

Authors (VB, LS) sincerely thank Professor Marco Testa and Dr Aldo Ciuro for the supervision and revision of this paper 

and Donato Bragatto (University of Ferrara) for the valuable supervision of search strings building. 

  

Jo
ur

na
l P

re
-p

ro
of



References 

 

[1] D. Hoy, L. March, P. Brooks, F. Blyth, A. Woolf, C. Bain, G. Williams, E. Smith, T. Vos, J. Barendregt, C. Murray, R. Burstein, R. 

Buchbinder, The global burden of low back pain: estimates from the Global Burden of Disease 2010 study, Ann. Rheum. Dis. 73 (2014) 
968–974. doi:10.1136/annrheumdis-2013-204428. 

[2] T. Vos, A.A. Abajobir, K.H. Abate, C. Abbafati, K.M. Abbas, F. Abd-Allah, R.S. Abdulkader, A.M. Abdulle, T.A. Abebo, S.F. Abera, V. 
Aboyans, L.J. Abu-Raddad, I.N. Ackerman, A.A. Adamu, O. Adetokunboh, M. Afarideh, A. Afshin, S.K. Agarwal, R. Aggarwal, A. 

Agrawal, S. Agrawal, H. Ahmadieh, M.B. Ahmed, M.T.E. Aichour, A.N. Aichour, I. Aichour, S. Aiyar, R.O. Akinyemi, N. Akseer, F.H. Al 

Lami, F. Alahdab, Z. Al-Aly, K. Alam, N. Alam, T. Alam, D. Alasfoor, K.A. Alene, R. Ali, R. Alizadeh-Navaei, A. Alkerwi, F. Alla, P. 
Allebeck, C. Allen, F. Al-Maskari, R. Al-Raddadi, U. Alsharif, S. Alsowaidi, K.A. Altirkawi, A.T. Amare, E. Amini, W. Ammar, Y.A. 

Amoako, H.H. Andersen, C.A.T. Antonio, P. Anwari, J. Ärnlöv, A. Artaman, K.K. Aryal, H. Asayesh, S.W. Asgedom, R. Assadi, T.M. 

Atey, N.T. Atnafu, S.R. Atre, L. Avila-Burgos, E.F.G.A. Avokphako, A. Awasthi, U. Bacha, A. Badawi, K. Balakrishnan, A. Banerjee, 
M.S. Bannick, A. Barac, R.M. Barber, S.L. Barker-Collo, T. Bärnighausen, S. Barquera, L. Barregard, L.H. Barrero, S. Basu, B. Battista, 

K.E. Battle, B.T. Baune, S. Bazargan-Hejazi, J. Beardsley, N. Bedi, E. Beghi, Y. Béjot, B.B. Bekele, M.L. Bell, D.A. Bennett, I.M. 
Bensenor, J. Benson, A. Berhane, D.F. Berhe, E. Bernabé, B.D. Betsu, M. Beuran, A.S. Beyene, N. Bhala, A. Bhansali, S. Bhatt, Z.A. 

Bhutta, S. Biadgilign, B.K. Bicer, K. Bienhoff, B. Bikbov, C. Birungi, S. Biryukov, D. Bisanzio, H.M. Bizuayehu, D.J. Boneya, S. Boufous, 

R.R.A. Bourne, A. Brazinova, T.S. Brugha, R. Buchbinder, L.N.B. Bulto, B.R. Bumgarner, Z.A. Butt, L. Cahuana-Hurtado, E. Cameron, 
M. Car, H. Carabin, J.R. Carapetis, R. Cárdenas, D.O. Carpenter, J.J. Carrero, A. Carter, F. Carvalho, D.C. Casey, V. Caso, C.A. 

Castañeda-Orjuela, C.D. Castle, F. Catalá-López, H.-Y. Chang, J.-C. Chang, F.J. Charlson, H. Chen, M. Chibalabala, C.E. Chibueze, V.H. 

Chisumpa, A.A. Chitheer, D.J. Christopher, L.G. Ciobanu, M. Cirillo, D. Colombara, C. Cooper, P.A. Cortesi, M.H. Criqui, J.A. Crump, 

A.F. Dadi, K. Dalal, L. Dandona, R. Dandona, J. das Neves, D. V Davitoiu, B. de Courten, D. De De Leo, B.K. Defo, L. Degenhardt, S. 

Deiparine, R.P. Dellavalle, K. Deribe, D.C. Des Jarlais, S. Dey, S.D. Dharmaratne, P.K. Dhillon, D. Dicker, E.L. Ding, S. Djalalinia, H.P. 

Do, E.R. Dorsey, K.P.B. dos Santos, D. Douwes-Schultz, K.E. Doyle, T.R. Driscoll, M. Dubey, B.B. Duncan, Z.Z. El-Khatib, J. Ellerstrand, 
A. Enayati, A.Y. Endries, S.P. Ermakov, H.E. Erskine, B. Eshrati, S. Eskandarieh, A. Esteghamati, K. Estep, F.B.B. Fanuel, C.S.E.S. 

Farinha, A. Faro, F. Farzadfar, M.S. Fazeli, V.L. Feigin, S.-M. Fereshtehnejad, J.C. Fernandes, A.J. Ferrari, T.R. Feyissa, I. Filip, F. 

Fischer, C. Fitzmaurice, A.D. Flaxman, L.S. Flor, N. Foigt, K.J. Foreman, R.C. Franklin, N. Fullman, T. Fürst, J.M. Furtado, N.D. Futran, 
E. Gakidou, M. Ganji, A.L. Garcia-Basteiro, T. Gebre, T.T. Gebrehiwot, A. Geleto, B.L. Gemechu, H.A. Gesesew, P.W. Gething, A. 

Ghajar, K.B. Gibney, P.S. Gill, R.F. Gillum, I.A.M. Ginawi, A.Z. Giref, M.D. Gishu, G. Giussani, W.W. Godwin, A.L. Gold, E.M. 

Goldberg, P.N. Gona, A. Goodridge, S.V. Gopalani, A. Goto, A.C. Goulart, M. Griswold, H.C. Gugnani, R. Gupta, R. Gupta, T. Gupta, V. 
Gupta, N. Hafezi-Nejad, G.B. Hailu, A.D. Hailu, R.R. Hamadeh, S. Hamidi, A.J. Handal, G.J. Hankey, S.W. Hanson, Y. Hao, H.L. Harb, 

H.A. Hareri, J.M. Haro, J. Harvey, M.S. Hassanvand, R. Havmoeller, C. Hawley, S.I. Hay, R.J. Hay, N.J. Henry, I.B. Heredia-Pi, J.M. 

Hernandez, P. Heydarpour, H.W. Hoek, H.J. Hoffman, N. Horita, H.D. Hosgood, S. Hostiuc, P.J. Hotez, D.G. Hoy, A.S. Htet, G. Hu, H. 
Huang, C. Huynh, K.M. Iburg, E.U. Igumbor, C. Ikeda, C.M.S. Irvine, K.H. Jacobsen, N. Jahanmehr, M.B. Jakovljevic, S.K. Jassal, M. 

Javanbakht, S.P. Jayaraman, P. Jeemon, P.N. Jensen, V. Jha, G. Jiang, D. John, S.C. Johnson, C.O. Johnson, J.B. Jonas, M. Jürisson, Z. 

Kabir, R. Kadel, A. Kahsay, R. Kamal, H. Kan, N.E. Karam, A. Karch, C.K. Karema, A. Kasaeian, G.M. Kassa, N.A. Kassaw, N.J. 
Kassebaum, A. Kastor, S.V. Katikireddi, A. Kaul, N. Kawakami, P.N. Keiyoro, A.P. Kengne, A. Keren, Y.S. Khader, I.A. Khalil, E.A. 

Khan, Y.-H. Khang, A. Khosravi, J. Khubchandani, A.A. Kiadaliri, C. Kieling, Y.J. Kim, D. Kim, P. Kim, R.W. Kimokoti, Y. Kinfu, A. 

Kisa, K.A. Kissimova-Skarbek, M. Kivimaki, A.K. Knudsen, Y. Kokubo, D. Kolte, J.A. Kopec, S. Kosen, P.A. Koul, A. Koyanagi, M. 
Kravchenko, S. Krishnaswami, K.J. Krohn, G.A. Kumar, P. Kumar, S. Kumar, H.H. Kyu, D.K. Lal, R. Lalloo, N. Lambert, Q. Lan, A. 

Larsson, P.M. Lavados, J.L. Leasher, P.H. Lee, J.-T. Lee, J. Leigh, C.T. Leshargie, J. Leung, R. Leung, M. Levi, Y. Li, Y. Li, D. Li Kappe, 

X. Liang, M.L. Liben, S.S. Lim, S. Linn, P.Y. Liu, A. Liu, S. Liu, Y. Liu, R. Lodha, G. Logroscino, S.J. London, K.J. Looker, A.D. Lopez, 

S. Lorkowski, P.A. Lotufo, N. Low, R. Lozano, T.C.D. Lucas, E.R.K. Macarayan, H. Magdy Abd El Razek, M. Magdy Abd El Razek, M. 

Mahdavi, M. Majdan, R. Majdzadeh, A. Majeed, R. Malekzadeh, R. Malhotra, D.C. Malta, A.A. Mamun, H. Manguerra, T. Manhertz, A. 

Mantilla, L.G. Mantovani, C.C. Mapoma, L.B. Marczak, J. Martinez-Raga, F.R. Martins-Melo, I. Martopullo, W. März, M.R. Mathur, M. 
Mazidi, C. McAlinden, M. McGaughey, J.J. McGrath, M. McKee, C. McNellan, S. Mehata, M.M. Mehndiratta, T.C. Mekonnen, P. 

Memiah, Z.A. Memish, W. Mendoza, M.A. Mengistie, D.T. Mengistu, G.A. Mensah, T.J. Meretoja, A. Meretoja, H.B. Mezgebe, R. Micha, 

A. Millear, T.R. Miller, E.J. Mills, M. Mirarefin, E.M. Mirrakhimov, A. Misganaw, S.R. Mishra, P.B. Mitchell, K.A. Mohammad, A. 
Mohammadi, K.E. Mohammed, S. Mohammed, S.K. Mohanty, A.H. Mokdad, S.K. Mollenkopf, L. Monasta, M. Montico, M. Moradi-

Lakeh, P. Moraga, R. Mori, C. Morozoff, S.D. Morrison, M. Moses, C. Mountjoy-Venning, K.B. Mruts, U.O. Mueller, K. Muller, M.E. 

Murdoch, G.V.S. Murthy, K.I. Musa, J.B. Nachega, G. Nagel, M. Naghavi, A. Naheed, K.S. Naidoo, L. Naldi, V. Nangia, G. Natarajan, 
D.E. Negasa, R.I. Negoi, I. Negoi, C.R. Newton, J.W. Ngunjiri, T.H. Nguyen, Q. Le Nguyen, C.T. Nguyen, G. Nguyen, M. Nguyen, E. 

Nichols, D.N.A. Ningrum, S. Nolte, V.M. Nong, B. Norrving, J.J.N. Noubiap, M.J. O’Donnell, F.A. Ogbo, I.-H. Oh, A. Okoro, O. 

Oladimeji, T.O. Olagunju, A.T. Olagunju, H.E. Olsen, B.O. Olusanya, J.O. Olusanya, K. Ong, J.N. Opio, E. Oren, A. Ortiz, A. Osgood-
Zimmerman, M. Osman, M.O. Owolabi, M. PA, R.E. Pacella, A. Pana, B.K. Panda, C. Papachristou, E.-K. Park, C.D. Parry, M. Parsaeian, 

S.B. Patten, G.C. Patton, K. Paulson, N. Pearce, D.M. Pereira, N. Perico, K. Pesudovs, C.B. Peterson, M. Petzold, M.R. Phillips, D.M. 

Pigott, J.D. Pillay, C. Pinho, D. Plass, M.A. Pletcher, S. Popova, R.G. Poulton, F. Pourmalek, D. Prabhakaran, N.M. Prasad, N. Prasad, C. 
Purcell, M. Qorbani, R. Quansah, B.P.A. Quintanilla, R.H.S. Rabiee, A. Radfar, A. Rafay, K. Rahimi, A. Rahimi-Movaghar, V. Rahimi-

Movaghar, M.H.U. Rahman, M. Rahman, R.K. Rai, S. Rajsic, U. Ram, C.L. Ranabhat, Z. Rankin, P.C. Rao, P.V. Rao, S. Rawaf, S.E. Ray, 

R.C. Reiner, N. Reinig, M.B. Reitsma, G. Remuzzi, A.M.N. Renzaho, S. Resnikoff, S. Rezaei, A.L. Ribeiro, L. Ronfani, G. Roshandel, 
G.A. Roth, A. Roy, E. Rubagotti, G.M. Ruhago, S. Saadat, N. Sadat, M. Safdarian, S. Safi, S. Safiri, R. Sagar, R. Sahathevan, J. Salama, 

H.O.B. Saleem, J.A. Salomon, S.S. Salvi, A.M. Samy, J.R. Sanabria, D. Santomauro, I.S. Santos, J.V. Santos, M.M. Santric Milicevic, B. 

Sartorius, M. Satpathy, M. Sawhney, S. Saxena, M.I. Schmidt, I.J.C. Schneider, B. Schöttker, D.C. Schwebel, F. Schwendicke, S. Seedat, 
S.G. Sepanlou, E.E. Servan-Mori, T. Setegn, K.A. Shackelford, A. Shaheen, M.A. Shaikh, M. Shamsipour, S.M. Shariful Islam, J. Sharma, 

R. Sharma, J. She, P. Shi, C. Shields, G.T. Shifa, M. Shigematsu, Y. Shinohara, R. Shiri, R. Shirkoohi, S. Shirude, K. Shishani, M.G. 
Shrime, A.M. Sibai, I.D. Sigfusdottir, D.A.S. Silva, J.P. Silva, D.G.A. Silveira, J.A. Singh, N.P. Singh, D.N. Sinha, E. Skiadaresi, V. 

Skirbekk, E.L. Slepak, A. Sligar, D.L. Smith, M. Smith, B.H.A. Sobaih, E. Sobngwi, R.J.D. Sorensen, T.C.M. Sousa, L.A. Sposato, C.T. 

Sreeramareddy, V. Srinivasan, J.D. Stanaway, V. Stathopoulou, N. Steel, M.B. Stein, D.J. Stein, T.J. Steiner, C. Steiner, S. Steinke, M.A. 
Stokes, L.J. Stovner, B. Strub, M. Subart, M.B. Sufiyan, B.F. Sunguya, P.J. Sur, S. Swaminathan, B.L. Sykes, D.O. Sylte, R. Tabarés-

Seisdedos, G.R. Taffere, J.S. Takala, N. Tandon, M. Tavakkoli, N. Taveira, H.R. Taylor, A. Tehrani-Banihashemi, T. Tekelab, A.S. 

Terkawi, D.J. Tesfaye, B. Tesssema, O. Thamsuwan, K.E. Thomas, A.G. Thrift, T.Y. Tiruye, R. Tobe-Gai, M.C. Tollanes, M. Tonelli, R. 
Topor-Madry, M. Tortajada, M. Touvier, B.X. Tran, S. Tripathi, C. Troeger, T. Truelsen, D. Tsoi, K.B. Tuem, E.M. Tuzcu, S. Tyrovolas, 

K.N. Ukwaja, E.A. Undurraga, C.J. Uneke, R. Updike, O.A. Uthman, B.S.C. Uzochukwu, J.F.M. van Boven, S. Varughese, T. Vasankari, 

S. Venkatesh, N. Venketasubramanian, R. Vidavalur, F.S. Violante, S.K. Vladimirov, V.V. Vlassov, S.E. Vollset, F. Wadilo, T. Wakayo, 
Y.-P. Wang, M. Weaver, S. Weichenthal, E. Weiderpass, R.G. Weintraub, A. Werdecker, R. Westerman, H.A. Whiteford, T. Wijeratne, 

C.S. Wiysonge, C.D.A. Wolfe, R. Woodbrook, A.D. Woolf, A. Workicho, D. Xavier, G. Xu, S. Yadgir, M. Yaghoubi, B. Yakob, L.L. Yan, 

Jo
ur

na
l P

re
-p

ro
of



Y. Yano, P. Ye, H.H. Yimam, P. Yip, N. Yonemoto, S.-J. Yoon, M. Yotebieng, M.Z. Younis, Z. Zaidi, M.E.S. Zaki, E.A. Zegeye, Z.M. 

Zenebe, X. Zhang, M. Zhou, B. Zipkin, S. Zodpey, L.J. Zuhlke, C.J.L. Murray, Global, regional, and national incidence, prevalence, and 

years lived with disability for 328 diseases and injuries for 195 countries, 1990–2016: a systematic analysis for the Global Burden of 
Disease Study 2016, Lancet. 390 (2017) 1211–1259. doi:10.1016/S0140-6736(17)32154-2. 

[3] D. Hoy, C. Bain, G. Williams, L. March, P. Brooks, F. Blyth, A. Woolf, T. Vos, R. Buchbinder, A systematic review of the global 
prevalence of low back pain, Arthritis Rheum. 64 (2012) 2028–2037. doi:10.1002/art.34347. 

[4] R.D. Meucci, A.G. Fassa, N.M.X. Faria, Prevalence of chronic low back pain: systematic review, Rev. Saude Publica. 49 (2015). 
doi:10.1590/S0034-8910.2015049005874. 

[5] M. Gore, A. Sadosky, B.R. Stacey, K.-S. Tai, D. Leslie, The Burden of Chronic Low Back Pain, Spine (Phila. Pa. 1976). 37 (2012) E668–
E677. doi:10.1097/BRS.0b013e318241e5de. 

[6] Institute of Medicine, Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education, and Research, National 
Academies Press, Washington, D.C., 2011. 

[7] J.J. Wong, P. Côté, D.A. Sutton, K. Randhawa, H. Yu, S. Varatharajan, R. Goldgrub, M. Nordin, D.P. Gross, H.M. Shearer, L.J. Carroll, 
P.J. Stern, A. Ameis, D. Southerst, S. Mior, M. Stupar, T. Varatharajan, A. Taylor-Vaisey, Clinical practice guidelines for the noninvasive 

management of low back pain: A systematic review by the Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration, Eur. 

J. Pain. 21 (2017) 201–216. doi:10.1002/ejp.931. 

[8] J.I. Brox, K. Storheim, M. Grotle, T.H. Tveito, A. Indahl, H.R. Eriksen, Systematic review of back schools, brief education, and fear-

avoidance training for chronic low back pain, Spine J. 8 (2008) 948–958. doi:10.1016/j.spinee.2007.07.389. 

[9] B.W. Koes, M.W. van Tulder, W.M. van der Windt, L.M. Bouter, The efficacy of back schools: a review of randomized clinical trials, J. 

Clin. Epidemiol. 47 (1994) 851–62. 

[10] B. Maier-Riehle, M. Härter, The effects of back schools--a meta-analysis., Int. J. Rehabil. Res. 24 (2001) 199–206. 

[11] B.T. Saragiotto, C.G. Maher, T.P. Yamato, L.O. Costa, L.C. Menezes Costa, R.W. Ostelo, L.G. Macedo, Motor control exercise for chronic 

non-specific low-back pain, Cochrane Database Syst. Rev. (2016) CD012004. doi:10.1002/14651858.CD012004. 

[12] M. van Middelkoop, S.M. Rubinstein, A.P. Verhagen, R.W. Ostelo, B.W. Koes, M.W. van Tulder, Exercise therapy for chronic nonspecific 

low-back pain, Best Pract. Res. Clin. Rheumatol. 24 (2010) 193–204. doi:10.1016/j.berh.2010.01.002. 

[13] J. Hayden, M.W. van Tulder, A. Malmivaara, B.W. Koes, Exercise therapy for treatment of non-specific low back pain, Cochrane Database 

Syst. Rev. (2005) CD000335. doi:10.1002/14651858.CD000335.pub2. 

[14] J. Nijs, J. Clark, A. Malfliet, K. Ickmans, L. Voogt, S. Don, H. den Bandt, D. Goubert, J. Kregel, I. Coppieters, W. Dankaerts, In the spine 

or in the brain? Recent advances in pain neuroscience applied in the intervention for low back pain, Clin. Exp. Rheumatol. 35 Suppl 1 (n.d.) 

108–115. 

[15] A. Alhowimel, M. AlOtaibi, K. Radford, N. Coulson, Psychosocial factors associated with change in pain and disability outcomes in 

chronic low back pain patients treated by physiotherapist: A systematic review, SAGE Open Med. 6 (2018) 2050312118757387. 

doi:10.1177/2050312118757387. 

[16] L.M. Adams, D.C. Turk, Psychosocial factors and central sensitivity syndromes, Curr. Rheumatol. Rev. 11 (2015) 96–108. 
doi:10.2174/1573397111666150619095330. 

[17] S. Dagenais, A.C. Tricco, S. Haldeman, Synthesis of recommendations for the assessment and management of low back pain from recent 
clinical practice guidelines, Spine J. 10 (2010) 514–529. doi:10.1016/j.spinee.2010.03.032. 

[18] A. Qaseem, T.J. Wilt, R.M. McLean, M.A. Forciea, Clinical Guidelines Committee of the American College of Physicians, Noninvasive 
Treatments for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the American College of Physicians, 

Ann. Intern. Med. 166 (2017) 514. doi:10.7326/M16-2367. 

[19] B.W. Koes, M. van Tulder, C.-W.C. Lin, L.G. Macedo, J. McAuley, C. Maher, An updated overview of clinical guidelines for the 

management of non-specific low back pain in primary care, Eur. Spine J. 19 (2010) 2075–94. doi:10.1007/s00586-010-1502-y. 

[20] O. Airaksinen, J.I. Brox, C. Cedraschi, J. Hildebrandt, J. Klaber-Moffett, F. Kovacs, A.F. Mannion, S. Reis, J.B. Staal, H. Ursin, G. Zanoli, 

COST B13 Working Group on Guidelines for Chronic Low Back Pain, Chapter 4 European guidelines for the management of chronic 
nonspecific low back pain, Eur. Spine J. 15 (2006) s192–s300. doi:10.1007/s00586-006-1072-1. 

[21] A. Delitto, S.Z. George, L.R. Van Dillen, J.M. Whitman, G. Sowa, P. Shekelle, T.R. Denninger, J.J. Godges, Orthopaedic Section of the 
American Physical Therapy Association, Low back pain, J. Orthop. Sports Phys. Ther. 42 (2012) A1-57. doi:10.2519/jospt.2012.0301. 

[22] M. Rossignol, S. Poitras, C. Dionne, M. Tousignant, M. Truchon, B. Arsenault, P. Allard, M. Coté, A. Neveu, An interdisciplinary 
guideline development process: the Clinic on Low-back pain in Interdisciplinary Practice (CLIP) low-back pain guidelines, Implement. Sci. 

2 (2007) 36. doi:10.1186/1748-5908-2-36. 

[23] National Guideline Centre (Great Britain), Low Back Pain and Sciatica in Over 16s : Assessment and Management, National Institute for 

Health and Care Excellence (UK), 2016. 

[24] R. Chou, R. Deyo, J. Friedly, A. Skelly, R. Hashimoto, M. Weimer, R. Fu, T. Dana, P. Kraegel, J. Griffin, S. Grusing, E.D. Brodt, 

Nonpharmacologic Therapies for Low Back Pain: A Systematic Review for an American College of Physicians Clinical Practice Guideline, 

Ann. Intern. Med. 166 (2017) 493. doi:10.7326/M16-2459. 

[25] A.C. Traeger, M. Hübscher, N. Henschke, G.L. Moseley, H. Lee, J.H. McAuley, Effect of Primary Care–Based Education on Reassurance 

in Patients With Acute Low Back Pain, JAMA Intern. Med. 175 (2015) 733. doi:10.1001/jamainternmed.2015.0217. 

Jo
ur

na
l P

re
-p

ro
of



[26] L.G. Macedo, R.J.E.M. Smeets, C.G. Maher, J. Latimer, J.H. McAuley, Graded Activity and Graded Exposure for Persistent Nonspecific 

Low Back Pain: A Systematic Review, Phys. Ther. 90 (2010) 860–879. doi:10.2522/ptj.20090303. 

[27] R.N. van der Giessen, C.M. Speksnijder, P.J.M. Helders, The effectiveness of graded activity in patients with non-specific low-back pain: a 

systematic review, Disabil. Rehabil. 34 (2012) 1070–1076. doi:10.3109/09638288.2011.631682. 

[28] J. Holden, M. Davidson, P.D. O’Halloran, Health coaching for low back pain: a systematic review of the literature, Int. J. Clin. Pract. 68 

(2014) 950–962. doi:10.1111/ijcp.12444. 

[29] J. Edward, L.Y. Carreon, M. V. Williams, S. Glassman, J. Li, The importance and impact of patients’ health literacy on low back pain 

management: a systematic review of literature, Spine J. 18 (2018) 370–376. doi:10.1016/j.spinee.2017.09.005. 

[30] I. López-de-Uralde-Villanueva, D. Muñoz-García, A. Gil-Martínez, J. Pardo-Montero, R. Muñoz-Plata, S. Angulo-Díaz-Parreño, M. 

Gómez-Martínez, R. La Touche, A Systematic Review and Meta-Analysis on the Effectiveness of Graded Activity and Graded Exposure 

for Chronic Nonspecific Low Back Pain, Pain Med. 17 (2015) n/a-n/a. doi:10.1111/pme.12882. 

[31] V.C. Oliveira, P.H. Ferreira, C.G. Maher, R.Z. Pinto, K.M. Refshauge, M.L. Ferreira, Effectiveness of self-management of low back pain: 

Systematic review with meta-analysis, Arthritis Care Res. (Hoboken). 64 (2012) 1739–1748. doi:10.1002/acr.21737. 

[32] E. Toomey, L. Currie-Murphy, J. Matthews, D.A. Hurley, The effectiveness of physiotherapist-delivered group education and exercise 

interventions to promote self-management for people with osteoarthritis and chronic low back pain: A rapid review Part I, Man. Ther. 20 
(2015) 265–286. doi:10.1016/j.math.2014.10.013. 

[33] S. Du, L. Hu, J. Dong, G. Xu, X. Chen, S. Jin, H. Zhang, H. Yin, Self-management program for chronic low back pain: A systematic review 

and meta-analysis, Patient Educ. Couns. 100 (2017) 37–49. doi:10.1016/j.pec.2016.07.029. 

[34] A. Louw, I. Diener, D.S. Butler, E.J. Puentedura, The Effect of Neuroscience Education on Pain, Disability, Anxiety, and Stress in Chronic 
Musculoskeletal Pain, Arch. Phys. Med. Rehabil. 92 (2011) 2041–2056. doi:10.1016/j.apmr.2011.07.198. 

[35] C.L. Clarke, C.G. Ryan, D.J. Martin, Pain neurophysiology education for the management of individuals with chronic low back pain: A 
systematic review and meta-analysis, Man. Ther. 16 (2011) 544–549. doi:10.1016/j.math.2011.05.003. 

[36] A. Louw, K. Zimney, E.J. Puentedura, I. Diener, The efficacy of pain neuroscience education on musculoskeletal pain: A systematic review 
of the literature, Physiother. Theory Pract. 32 (2016) 332–355. doi:10.1080/09593985.2016.1194646. 

[37] H. Tegner, P. Frederiksen, B.A. Esbensen, C. Juhl, Neurophysiological Pain-education for Patients with Chronic Low Back Pain – A 
Systematic Review and Meta-analysis, Clin. J. Pain. 34 (2018) 1. doi:10.1097/AJP.0000000000000594. 

[38] H. Cramer, H. Haller, R. Lauche, G. Dobos, Mindfulness-based stress reduction for low back pain. A systematic review, BMC 
Complement. Altern. Med. 12 (2012) 162. doi:10.1186/1472-6882-12-162. 

[39] D. Anheyer, H. Haller, J. Barth, R. Lauche, G. Dobos, H. Cramer, Mindfulness-Based Stress Reduction for Treating Low Back Pain, Ann. 
Intern. Med. 166 (2017) 799. doi:10.7326/M16-1997. 

[40] R.A. Gotink, P. Chu, J.J. V. Busschbach, H. Benson, G.L. Fricchione, M.G.M. Hunink, Standardised Mindfulness-Based Interventions in 

Healthcare: An Overview of Systematic Reviews and Meta-Analyses of RCTs, PLoS One. 10 (2015) e0124344. 

doi:10.1371/journal.pone.0124344. 

[41] M.J. Catley, N.E. O’Connell, G.L. Moseley, How Good Is the Neurophysiology of Pain Questionnaire? A Rasch Analysis of Psychometric 

Properties, J. Pain. 14 (2013) 818–827. doi:10.1016/j.jpain.2013.02.008. 

[42] S.C. Maciel, F. Jennings, A. Jones, J. Natour, The development and validation of a Low Back Pain Knowledge Questionnaire - LKQ, 

Clinics (Sao Paulo). 64 (2009) 1167–75. doi:10.1590/S1807-59322009001200006. 

[43] A. Searle, M. Spink, A. Ho, V. Chuter, Exercise interventions for the treatment of chronic low back pain: a systematic review and meta-

analysis of randomised controlled trials, Clin. Rehabil. 29 (2015) 1155–1167. doi:10.1177/0269215515570379. 

[44] X.-Q. Wang, J.-J. Zheng, Z.-W. Yu, X. Bi, S.-J. Lou, J. Liu, B. Cai, Y.-H. Hua, M. Wu, M.-L. Wei, H.-M. Shen, Y. Chen, Y.-J. Pan, G.-H. 

Xu, P.-J. Chen, A Meta-Analysis of Core Stability Exercise versus General Exercise for Chronic Low Back Pain, PLoS One. 7 (2012) 
e52082. doi:10.1371/journal.pone.0052082. 

[45] Z.B.S. Frih, Y. Fendri, A. Jellad, S. Boudoukhane, N. Rejeb, Efficacy and treatment compliance of a home-based rehabilitation programme 
for chronic low back pain: A randomized, controlled study, Ann. Phys. Rehabil. Med. 52 (2009) 485–496. doi:10.1016/j.rehab.2009.04.002. 

[46] G.S. Kolt, J.F. McEvoy, Adherence to rehabilitation in patients with low back pain, Man. Ther. 8 (2003) 110–6. doi:10.1016/S1356-
689X(02)00156-X. 

[47] J.A. Hayden, M.W. van Tulder, G. Tomlinson, Systematic review: strategies for using exercise therapy to improve outcomes in chronic low 
back pain, Ann. Intern. Med. 142 (2005) 776–85. doi:10.7326/0003-4819-142-9-200505030-00014. 

[48] E.P. Whitlock, C.T. Orleans, N. Pender, J. Allan, Evaluating primary care behavioral counseling interventions: an evidence-based approach, 
Am. J. Prev. Med. 22 (2002) 267–84. 

[49] A.M.A. Picorelli, L.S.M. Pereira, D.S. Pereira, D. Felício, C. Sherrington, Adherence to exercise programs for older people is influenced by 
program characteristics and personal factors: a systematic review, J. Physiother. 60 (2014) 151–156. doi:10.1016/j.jphys.2014.06.012. 

[50] K. Jack, S.M. McLean, J.K. Moffett, E. Gardiner, Barriers to treatment adherence in physiotherapy outpatient clinics: a systematic review, 
Man. Ther. 15 (2010) 220–8. doi:10.1016/j.math.2009.12.004. 

[51] J.L. Jordan, M.A. Holden, E.E. Mason, N.E. Foster, Interventions to improve adherence to exercise for chronic musculoskeletal pain in 

Jo
ur

na
l P

re
-p

ro
of



adults, Cochrane Database Syst. Rev. (2010) CD005956. doi:10.1002/14651858.CD005956.pub2. 

[52] P.J.A. Nicolson, K.L. Bennell, F.L. Dobson, A. Van Ginckel, M.A. Holden, R.S. Hinman, Interventions to increase adherence to therapeutic 
exercise in older adults with low back pain and/or hip/knee osteoarthritis: a systematic review and meta-analysis, Br. J. Sports Med. 51 

(2017) 791–799. doi:10.1136/bjsports-2016-096458. 

[53] D. Moher, A. Liberati, J. Tetzlaff, D.G. Altman, PRISMA Group, Preferred Reporting Items for Systematic Reviews and Meta-Analyses: 

The PRISMA Statement, PLoS Med. 6 (2009) e1000097. doi:10.1371/journal.pmed.1000097. 

[54] A. Booth, M. Clarke, G. Dooley, D. Ghersi, D. Moher, M. Petticrew, L. Stewart, The nuts and bolts of PROSPERO: an international 

prospective register of systematic reviews, Syst. Rev. 1 (2012) 2. doi:10.1186/2046-4053-1-2. 

[55] R.-D. Treede, W. Rief, A. Barke, Q. Aziz, M.I. Bennett, R. Benoliel, M. Cohen, S. Evers, N.B. Finnerup, M.B. First, M.A. Giamberardino, 

S. Kaasa, E. Kosek, P. Lavandʼhomme, M. Nicholas, S. Perrot, J. Scholz, S. Schug, B.H. Smith, P. Svensson, J.W.S. Vlaeyen, S.-J. Wang, 

A classification of chronic pain for ICD-11, Pain. 156 (2015) 1. doi:10.1097/j.pain.0000000000000160. 

[56] D.G. Altman, Practical statistics for medical research, first ed., Chapman and Hall, London, 1991. 

[57] J.P.T. Higgins, D.G. Altman, P.C. Gotzsche, P. Juni, D. Moher, A.D. Oxman, J. Savovic, K.F. Schulz, L. Weeks, J.A.C. Sterne, Cochrane 

Bias Methods Group, Cochrane Statistical Methods Group, The Cochrane Collaboration’s tool for assessing risk of bias in randomised 

trials, BMJ. 343 (2011) d5928–d5928. doi:10.1136/bmj.d5928. 

[58] P.M. Rothwell, External validity of randomised controlled trials: “To whom do the results of this trial apply?,” Lancet. 365 (2005) 82–93. 

doi:10.1016/S0140-6736(04)17670-8. 

[59] K.M. Carpenter, S.A. Stoner, J.M. Mundt, B. Stoelb, An Online Self-help CBT Intervention for Chronic Lower Back Pain, Clin. J. Pain. 28 

(2012) 14–22. doi:10.1097/AJP.0b013e31822363db. 

[60] G. Bodes Pardo, E. Lluch Girbés, N.A. Roussel, T. Gallego Izquierdo, V. Jiménez Penick, D. Pecos Martín, Pain Neurophysiology 

Education and Therapeutic Exercise for Patients With Chronic Low Back Pain: A Single-Blind Randomized Controlled Trial, Arch. Phys. 
Med. Rehabil. 99 (2018) 338–347. doi:10.1016/j.apmr.2017.10.016. 

[61] M. Monticone, E. Ambrosini, B. Rocca, D. Cazzaniga, V. Liquori, C. Foti, Group-based task-oriented exercises aimed at managing 
kinesiophobia improved disability in chronic low back pain, Eur. J. Pain. 20 (2016) 541–551. doi:10.1002/ejp.756. 

[62] N.E. Morone, C.M. Greco, D.K. Weiner, Mindfulness meditation for the treatment of chronic low back pain in older adults: A randomized 
controlled pilot study, Pain. 134 (2008) 310–319. doi:10.1016/j.pain.2007.04.038. 

[63] N.E. Morone, B.L. Rollman, C.G. Moore, Q. Li, D.K. Weiner, A Mind–Body Program for Older Adults with Chronic Low Back Pain: 
Results of a Pilot Study, Pain Med. 10 (2009) 1395–1407. doi:10.1111/j.1526-4637.2009.00746.x. 

[64] N.E. Morone, C.M. Greco, C.G. Moore, B.L. Rollman, B. Lane, L.A. Morrow, N.W. Glynn, D.K. Weiner, A Mind-Body Program for Older 
Adults With Chronic Low Back Pain, JAMA Intern. Med. 176 (2016) 329. doi:10.1001/jamainternmed.2015.8033. 

[65] G.L. Moseley, M.K. Nicholas, P.W. Hodges, A randomized controlled trial of intensive neurophysiology education in chronic low back 

pain, Clin. J. Pain. 20 (n.d.) 324–30. 

[66] M.K. Nicholas, P.H. Wilson, J. Goyen, Comparison of cognitive-behavioral group treatment and an alternative non-psychological treatment 
for chronic low back pain, Pain. 48 (1992) 339–47. 

[67] D. Pires, E.B. Cruz, C. Caeiro, Aquatic exercise and pain neurophysiology education versus aquatic exercise alone for patients with chronic 
low back pain: a randomized controlled trial, Clin. Rehabil. 29 (2015) 538–547. doi:10.1177/0269215514549033. 

[68] C.G. Ryan, H.G. Gray, M. Newton, M.H. Granat, Pain biology education and exercise classes compared to pain biology education alone for 
individuals with chronic low back pain: A pilot randomised controlled trial, Man. Ther. 15 (2010) 382–387. 

doi:10.1016/j.math.2010.03.003. 

[69] A. Schaller, C.-M. Dintsios, A. Icks, N. Reibling, I. Froboese, Promoting physical activity in low back pain patients: six months follow-up 

of a randomised controlled trial comparing a multicomponent intervention with a low intensity intervention, Clin. Rehabil. 30 (2016) 865–
877. doi:10.1177/0269215515618730. 

[70] A. Schaller, K. Petrowski, T.-K. Pfoertner, I. Froboese, Effectiveness of a theory-based multicomponent intervention (Movement Coaching) 
on the promotion of total and domain-specific physical activity: a randomised controlled trial in low back pain patients, BMC 

Musculoskelet. Disord. 18 (2017) 431. doi:10.1186/s12891-017-1788-6. 

[71] M. Haas, E. Groupp, J. Muench, D. Kraemer, K. Brummel-Smith, R. Sharma, B. Ganger, M. Attwood, A. Fairweather, Chronic Disease 

Self-Management Program for Low Back Pain in the Elderly, J. Manipulative Physiol. Ther. 28 (2005) 228–237. 

doi:10.1016/j.jmpt.2005.03.010. 

[72] K.J. Sherman, D.C. Cherkin, J. Erro, D.L. Miglioretti, R.A. Deyo, Comparing yoga, exercise, and a self-care book for chronic low back 

pain: a randomized, controlled trial, Ann. Intern. Med. 143 (2005) 849–56. 

[73] P.C. Siemonsma, I. Stuive, L.D. Roorda, J.A. Vollebregt, M.F. Walker, G.J. Lankhorst, A.T. Lettinga, Cognitive Treatment of Illness 

Perceptions in Patients With Chronic Low Back Pain: A Randomized Controlled Trial, Phys. Ther. 93 (2013) 435–448. 
doi:10.2522/ptj.20110150. 

[74] M. Téllez-García, A.I. de-la-Llave-Rincón, J. Salom-Moreno, M. Palacios-Ceña, R. Ortega-Santiago, C. Fernández-de-las-Peñas, 
Neuroscience education in addition to trigger point dry needling for the management of patients with mechanical chronic low back pain: A 

preliminary clinical trial, J. Bodyw. Mov. Ther. 19 (2015) 464–472. doi:10.1016/j.jbmt.2014.11.012. 

Jo
ur

na
l P

re
-p

ro
of



[75] K. Vibe Fersum, P. O’Sullivan, J.S. Skouen, A. Smith, A. Kvåle, Efficacy of classification-based cognitive functional therapy in patients 

with non-specific chronic low back pain: A randomized controlled trial, Eur. J. Pain. 17 (2013) 916–928. doi:10.1002/j.1532-

2149.2012.00252.x. 

[76] S.K. Vong, G.L. Cheing, F. Chan, E.M. So, C.C. Chan, Motivational Enhancement Therapy in Addition to Physical Therapy Improves 

Motivational Factors and Treatment Outcomes in People With Low Back Pain: A Randomized Controlled Trial, Arch. Phys. Med. Rehabil. 
92 (2011) 176–183. doi:10.1016/j.apmr.2010.10.016. 

[77] P. Wälti, J. Kool, H. Luomajoki, Short-term effect on pain and function of neurophysiological education and sensorimotor retraining 
compared to usual physiotherapy in patients with chronic or recurrent non-specific low back pain, a pilot randomized controlled trial, BMC 

Musculoskelet. Disord. 16 (2015) 83. doi:10.1186/s12891-015-0533-2. 

[78] M.P. Woods, G.J.G. Asmundson, Evaluating the efficacy of graded in vivo exposure for the treatment of fear in patients with chronic back 

pain: A randomized controlled clinical trial, Pain. 136 (2008) 271–280. doi:10.1016/j.pain.2007.06.037. 

[79] K. Härkäpää, A. Järvikoski, G. Mellin, H. Hurri, A controlled study on the outcome of inpatient and outpatient treatment of low back pain. 

Part I. Pain, disability, compliance, and reported treatment benefits three months after treatment, Scand. J. Rehabil. Med. 21 (1989) 81–9. 

[80] K. Härkäpää, G. Mellin, A. Järvikoski, H. Hurri, A controlled study on the outcome of inpatient and outpatient treatment of low back pain. 

Part III. Long-term follow-up of pain, disability, and compliance, Scand. J. Rehabil. Med. 22 (1990) 181–8. 

[81] M. Leeuw, M.E.J.B. Goossens, G.J.P. van Breukelen, J.R. de Jong, P.H.T.G. Heuts, R.J.E.M. Smeets, A.J.A. Köke, J.W.S. Vlaeyen, 

Exposure in vivo versus operant graded activity in chronic low back pain patients: Results of a randomized controlled trial, Pain. 138 (2008) 

192–207. doi:10.1016/j.pain.2007.12.009. 

[82] M. Linden, S. Scherbe, B. Cicholas, Randomized controlled trial on the effectiveness of cognitive behavior group therapy in chronic back 

pain patients, J. Back Musculoskelet. Rehabil. 27 (2014) 563–568. doi:10.3233/BMR-140518. 

[83] M.O. Magalhães, L.H. Muzi, J. Comachio, T.N. Burke, F.J. Renovato França, L.A. Vidal Ramos, G.P. Leão Almeida, A.P. de Moura 

Campos Carvalho-e-Silva, A.P. Marques, The short-term effects of graded activity versus physiotherapy in patients with chronic low back 
pain: A randomized controlled trial, Man. Ther. 20 (2015) 603–609. doi:10.1016/j.math.2015.02.004. 

[84] M.O. Magalhães, J. Comachio, P.H. Ferreira, E. Pappas, A.P. Marques, Effectiveness of graded activity versus physiotherapy in patients 
with chronic nonspecific low back pain: midterm follow up results of a randomized controlled trial, Brazilian J. Phys. Ther. 22 (2018) 82–

91. doi:10.1016/j.bjpt.2017.07.002. 

[85] M. Monticone, S. Ferrante, B. Rocca, P. Baiardi, F.D. Farra, C. Foti, Effect of a Long-lasting Multidisciplinary Program on Disability and 

Fear-Avoidance Behaviors in Patients With Chronic Low Back Pain, Clin. J. Pain. 29 (2013) 929–938. doi:10.1097/AJP.0b013e31827fef7e. 

[86] G. Waddell, M. Newton, I. Henderson, D. Somerville, C.J. Main, A Fear-Avoidance Beliefs Questionnaire (FABQ) and the role of fear-

avoidance beliefs in chronic low back pain and disability., Pain. 52 (1993) 157–68. doi:10.1016/0304-3959(93)90127-b. 

[87] K.O. Anderson, B.N. Dowds, R.E. Pelletz, T.W. Edwards, C. Peeters-Asdourian, Development and initial validation of a scale to measure 

self-efficacy beliefs in patients with chronic pain, Pain. 63 (1995) 77–83. doi:10.1016/0304-3959(95)00021-J. 

[88] R. Moss-Morris, J. Weinman, K. Petrie, R. Horne, L. Cameron, D. Buick, The Revised Illness Perception Questionnaire (IPQ-R), Psychol. 

Health. 17 (2002) 1–16. doi:10.1080/08870440290001494. 

[89] M. van Tulder, R. Ostelo, J. Vlaeyen, S. Linton, S. Morley, W. Assendelft, Behavioral treatment for chronic low-back pain, in: Cochrane 

Database Syst. Rev., John Wiley & Sons, Ltd, Chichester, UK, 2000: p. CD002014. doi:10.1002/14651858.CD002014. 

[90] N. Henschke, R.W. Ostelo, M.W. van Tulder, J.W. Vlaeyen, S. Morley, W.J. Assendelft, C.J. Main, Behavioral treatment for chronic low-

back pain, Cochrane Database Syst. Rev. (2010). doi:10.1002/14651858.CD002014.pub3. 

[91] K. Vitoula, A. Venneri, G. Varrassi, A. Paladini, P. Sykioti, J. Adewusi, P. Zis, Behavioral Therapy Approaches for the Management of 

Low Back Pain: An Up-To-Date Systematic Review, Pain Ther. 7 (2018) 1–12. doi:10.1007/s40122-018-0099-4. 

[92] G. Mansell, A. Hall, E. Toomey, Behavior change and self-management interventions in persistent low back pain, Best Pract. Res. Clin. 

Rheumatol. 30 (2016) 994–1002. doi:10.1016/j.berh.2017.07.004. 

[93] H.-D. Basler, H. Bertalanffy, S. Quint, A. Wilke, U. Wolf, TTM-based counselling in physiotherapy does not contribute to an increase of 

adherence to activity recommendations in older adults with chronic low back pain--a randomised controlled trial, Eur. J. Pain. 11 (2007) 
31–7. doi:10.1016/j.ejpain.2005.12.009. 

[94] S.M. McLean, M. Burton, L. Bradley, C. Littlewood, Interventions for enhancing adherence with physiotherapy: A systematic review, Man. 
Ther. 15 (2010) 514–521. doi:10.1016/j.math.2010.05.012. 

[95] S.J. Linton, A.-L. Hellsing, G. Bergström, Exercise for workers with musculoskeletal pain: Does enhancing compliance decrease pain?, J. 
Occup. Rehabil. 6 (1996) 177–190. doi:10.1007/BF02110754. 

[96] M. Friedrich, G. Gittler, M. Arendasy, K.M. Friedrich, Long-term effect of a combined exercise and motivational program on the level of 
disability of patients with chronic low back pain, Spine (Phila. Pa. 1976). 30 (2005) 995–1000. 

  

Jo
ur

na
l P

re
-p

ro
of



 N = 1881 

N = 272 

Figure 1. Flow Chart. 

  

  Additional manual research, 

full-texts references selected 

for screening and 18 

systematic reviews 

(N=101) 

S
cr

ee
n

in
g

 

Electronic databases (N=2458) 

Pubmed =285, Embase =226, 

CINAHL =234, PEDro =216, Health 

& Medical Collection + Health 

Management Database + Education 

(ProQuest) =293, Google Scholar 

=79, The Cochrane Library =116, 

Wiley Online Library =122, 

BIOMED Central =388, 

ScienceDirect =120, Web of 

Science=267, Trip Database=8, 

PsycINFO =31 

 

Grey literature – SIGLE 

database 

(N=62) 

Removed 

99 after screening by title, 

abstract e full-text*  

               *main reason 

Removed 577 

duplicates 

 

Removed 130 after 

abstracts screening 

Removed 1609 

after titles 

screening 

Removed 117 by reading full-texts. Main reasons for exclusion: 

- Inclusion criteria (main reason); 

- Non-RCT study designs; 

- Type of intervention; 

- Type of outcome measures; 

- Absence of statistical analysis. 

6 full-texts sent to the third reviewer: 4 excluded; 2 included 

 

27 full-texts (24 RCTs)  

Removed 62 articles 

after titles and 

abstracts screening 

  N = 142 

E
li

g
ib

il
it

y
 

In
cl

u
si

o
n

 
Id

en
ti

fi
ca

ti
o
n

 

Jo
ur

na
l P

re
-p

ro
of



Table 2. Drop-outs and lost to follow-up in the included studies. 
 

 
Drop-outs (n°; %) Lost to follow-up (n°; %) 

Study Intervention group Control group Intervention group Control group 

Carpenter K.M. et al., 2012 7 (10%)  3 (4.3%) 0 13 (18.3%)  

Gema B.P. et al., 2018 0 0 - - 

Haas M. et al., 2005 6 (10%) 2 (4%) - - 

Härkäpää K. et al., 1989-1990 Data not reported 

Leeuw M. et al., 2008 1 (2.3%) 7 (16.2%) 3 (7.1%) 1 (2.3%) 

Linden M. et al., 2014 0 0 - - 

Magalhães M.O. et al., 2015 3 (9%) 3 (9%) - - 

Magalhães M.O. et al., 2018 0 0 0 0 

Monticone M. et al., 2013 0 0 0 0 

Monticone M. et al., 2015 1 (1.3%) 2 (2.6%) 9 (12%) 9 (12%) 

Morone M. E. et al., 2008 6 (31.5%) 1 (5.5%) 1 (5.2%) 4 (22.2%) 

Morone M. E. et al., 2009 4 (20%) 1 (5%) 0 0 

Morone M. E. et al., 2016 8 (5.7%) 4 (2.8%) 10 (7.1%) 3 (2.1%) 

Moseley L. et al., 2004 3 (9.6%) 1 (3.7%) - - 

Nicholas M.K. et al., 1992 1 (10%) 1 (10%) 0 1 (10%) 

Pires D. et al., 2014 1 (3.3%) 5 (15.6%) 0 1 (3.3%) 

Ryan C.G. et al., 2010 2 (10%) 2 (11.1%) 5 (25%) 6 (33.3%) 

Schaller A. et al., 2016 92 (45.7%) 101 (47.8%) 17 (8.45%) 10 (4.7%) 

Schaller A. et al., 2018 92 (45.7%) 101 (47.8%) 
71 (35.3%) 

(17.2%) 

73 (34.5%) 

(17.7%) 

Sherman J.K. et al., 2005 
Self-Care group: 3 

(10%) 

Yoga group: - 

Exercise group: 6 

(17.1%) 

- - 

Siemonsma P.C. et al., 2013 7 (6.7%) 4 (7.6%) - - 

Tèllez-Garcìa M. et al., 2014 0 0 - - 

Vibe Fersum K. et al., 2013 8 (13.5%) 1 (1.6%) 8 (13.5%) 10 (16.1%) 

Vong K.S. et al., 2011 7 (18.4%) 6 (15.7%) 3 (7.8%) 5 (13.1%) 

Wälti P. et al., 2015 3 (21.4%) 3 (21.4%) - - 

Woods M.P. et al., 2008 
Graded Exposure 11 (30.5%); Graded Activity 

12 (48%); Waiting List 6 (27.2%) 

Graded Exposure 

- 

Graded Activity – 

Waiting List 

- 

n°: absolute number of drop-outs or lost to follow-up; %: percentage of the absolute number relative to the total of the reference group. 

 

 

 

 
Table 3. Risk of bias in the included studies. 

Study 

Random 

sequence 

generation 

(selection 

bias) 

Allocation 

concealment 

Blinding of 

participants 

and personnel 

(performance 

bias) 

Blinding of 

outcome 

assessment 

(detection bias) 

Incomplete 

outcome data 

(attrition bias) 

Selective 

reporting 

(reporting 

bias) 

Other 

bias 

Carpenter K.M. et al., 2012 + ? - - + + + 

Gema B.P. et al., 2018 + + - - + - + 

Haas M. et al., 2005 + + - - + + + 

Härkäpää K. et al., 1989-1990 ? ? - ? ? ? + 

Leeuw M. et al., 2008 + + - - + + + 

Linden M. et al., 2014 ? - - - ? + - 

Magalhães M.O. et al., 2015-2018 + + - + + + + 

Monticone M. et al., 2013 + ? - + + + + 

Monticone M. et al., 2015 + + - + + + + 

Morone M. E. et al., 2008 + + - ? - ? - 

Morone M. E. et al., 2009 + + - ? + - + 

Morone M. E. et al., 2016 + + - + + ? + 

Moseley L. et al., 2004 + + - + - ? + 

Nicholas M.K. et al., 1992 + ? - - + + + 

Pires D. et al., 2014 + + - + + + + 

Ryan C.G. et al., 2010 + + - + + + + 

Schaller A. et al., 2016-2018 + ? - - - + - 

Sherman J.K. et al., 2005 + + - + + + - 

Siemonsma P.C. et al., 2013 + + - + + ? + 

Tèllez-Garcìa M. et al., 2014 + + - + + + - 

Vibe Fersum K. et al., 2013 + + - + - + + 

Vong K.S. et al., 2011 + ? - + + ? + 

Wälti P. et al., 2015 + + - + + ? ? 

Woods M.P. et al., 2008 + ? - - + + + 

+: low risk of bias; ?: unclear risk of bias; - high risk of bias. 

 

Table 4. Interrater agreement between authors for full-texts selection. 

+: positive rating; - negative rating.  

 

 

Agreement for full-texts selection 
Author 1 (VB) 

Total 
+ - 

Author 2 (LS) 
+ 20 3 23 

- 4 117 121 

Total 24 120 144 
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3.4.1. Communicative- and educative-based interventions on patient’s LBP awareness/knowledge. 

Table 5. Multimodal interventions for patient’s LBP awareness knowledge. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Siemonsma P.C. 

et al., 2013 

Follow-up: 6 

months 

Cognitive treatment 

of illness perception 

Timeline cyclical 

p=0.004 

Consequences 

p=0.063 

Personal control 

p=0.001  

Coherence 

p=0.024 

Timeline 

p=0.741 

Treatment control  

p=0.113 

Emotional response  

p=0.425 

 Waiting List 

Illness Perceptions 

Questionnaire-

Revised 

(subscales) 

: significant effect in favour of experimental group; : significant effect in favour of control group. 

 

Table 6. Mindfulness-based stress reduction for patient’s LBP awareness knowledge. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Morone N.E. et 

al. 2008 

Follow-up: 8 

weeks 

Mindfulness-based 

Stress Reduction 

CPAQ  

p=0.008 

CPAQ-activities 

engagement p=0.004 

  Waiting List 

Chronic Pain 

Acceptance 

Questionnaire-

activities 

engagement 

Morone N.E. et 

al., 2016 

Follow-up: 8 

weeks, 6 months 

Mindfulness-based 

Stress Reduction 
 

MAAS  

8 weeks; p=0.059 

MAAS  

6 months; p>0.05 

 
Health education 

program 

Mindfulness 

Attention Awareness 

Scale 

: significant effect in favour of experimental group; : significant effect in favour of control group. 

 

3.4.2. Communicative- and educative-based interventions on patient’s maladaptive behavior modification. 

 

Table 7. Multimodal interventions for maladaptive behavior modification. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Linden M. et al., 

2014 

Follow-up: 21 

days 

Cognitive 

behavior group 

therapy for back pain 

FABQ-W 

p=0.000 

FABQ-PA 

p=0.002 

FABQ-total 

p=0.000 

SCL-90-R 

p=0.288 

Somatization 

p=0.343 

 

Usual medical 

management + 

Physiotherapy 

Fear Avoidance 

Beliefs 

Questionnaire-Work 

(FABQ-W); Fear 

Avoidance Beliefs 

Questionnaire-

Physical Activity 

(FABQ-PA); Fear-

Avoidance Beliefs 

Questionnaire-total; 

Symptom Checklist 

(SCL- 90-R); 

Somatization 

Monticone M. et 

al., 2013 

Follow-up: 5 

weeks, 12-24 

months 

Cognitive-behavioral 

therapy + Exercise 

TSK-13MCID 

p<0.001; p<0.001; 

p<0.001 

  Exercise 

Tampa Scale of 

Kinesiophobia-13 

(TSK-13) 

Monticone M. et 

al., 2015 

Follow-up: 5 

weeks, 12, 24 

months 

Cognitive-behavioral 

therapy + Exercise 

TSK-13 

p<0.001; p<0.001; 

p<0.001  

PCS-13MCID 

p<0.001; p<0.001; 

p<0.001 

  Exercise 

Tampa Scale of 

Kinesiophobia-13 

(TSK-13); 

Pain Catastrophizing 

Scale (PCS-13) 

Nicholas M.K. et 

al., 1992 

Follow-up: 5 

weeks, 6 months 

Cognitive-behavioral 

therapy + 

Physiotherapy 

PSEQ 

p<0.05; p<0.05 

CSQ  

p<0.01; p<0.01 

SIP-O  

p<0.05; p<0.01 

Drug intake 

p<0.01 

PBQ 

p>0.05; p>0.05  

SIP-S 

p>0.05; p>0.05 

 

Physiotherapy + 5 

psychological 

sessions (AC) 

Pain Beliefs 

Questionnaire 

(PBQ); 

Sickness impact 

profile 

(SIP-S, SIP-O); 

Coping Strategy 

Questionnaire 

(CSQ); 

Pain Self-efficacy 

Questionnaire 

(PSEQ); 

Drug intake 

: significant effect in favour of experimental group; : significant effect in favour of control group; MCID: minimal clinically important difference. 

 

 

Table 8. Coaching for maladaptive behavior modification. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 
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Vong K.S. et al., 

2011 

Follow-up: 

session 1, 5, 10 

Motivational 

Enhancement 

Therapy + 

Physiotherapy 

PRES: 

Proxy efficacy 

p<0.001* 

Working Alliance 

p<0.001* Treatment 

expectancy 

p=0.011* 

PSEQ 

p=0.490 
 Physiotherapy 

Pain Rehabilitation 

Expectations Scale 

(PRES); 

Pain Self-Efficacy 

Questionnaire 

(PSEQ) 

Schaller A. et al., 

2016- 2017 

Follow-up: 6, 12 

months 

Movement Coaching  

Total physical 

activity 

p=0.30  

Leisure Time 

p=0.21; p=0.89 

Workplace 

p=0.53; p=0.65 

Transport PA 

p=0.68; p=0.77 

 

2 general 

presentations on 

health-enhancing 

physical activity  

Global Physical 

Activity 

Questionnaire (MET-

min/week); Leisure 

Time; Workplace; 

Transport  

: significant effect in favour of experimental group; : significant effect in favour of control group; *: p-values for all follow-ups of the respective study. 

 
Table 9. Mindfulness-based stress reduction for maladaptive behavior modification. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Morone N.E. et 

al. 2009 

Follow-up: 8 

weeks, 4 months 

Mindfulness-based 

Stress Reduction 

CPSES  

8 weeks; p<0.05 

4 months: 

CPSES p>0.05 
 

Health education 

program 

Chronic Pain Self-

Efficacy Scale 

(CPSES) 

Morone N.E. et 

al., 2016 

Follow-up: 8 

weeks, 6 months 

Mindfulness-based 

Stress Reduction 

8 weeks: 

CPSES 

p=0.007 

CSCSQ 

p=0.04 

6 months: 

CPSES  

p>0.05 

PCS 

p>0.05 

 
Health education 

program 

Chronic Pain Self-

Efficacy Scale 

(CPSES);  

Pain Catastrophizing 

Scale of the Coping 

Strategies 

Questionnaire 

(CSCSQ) 

: significant effect in favour of experimental group; : significant effect in favour of control group. 

 

Table 10. Self-management for maladaptive behavior modification. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Carpenter K.M. 

et al., 2012 

Follow-up: 3 

weeks 

Self-management 

online (WW) 

3 weeks: 

SOPA-control 

p>0.001; effect 

size=1.01 

SOPA-disability 

p<0.001; effect size= 

-0.72 

SOPA-harm- 

exercise 

p>0.001; effect size= 

-0.80 

SOPA-emotion 

p<0.001; effect 

size=0.82 

SOPA-medication 

p<0.001; effect size= 

-0.88 

SOPA-solicitude 

p=0.26; effect size= 

-0.39 

Self-Efficacy 

p<0.001; effect 

size=0.89 

FABQ-PA p<0.001; 

effect size=-0.80 

PCS-rumination 

p<0.001; effect size= 

-0.59 

PCS- magnification 

p<0.001; effect size= 

-0.63 

PCS-helplessness 

p<0.001; effect size= 

-0.77 

3 weeks 

SOPA-Medical Cure 

p=0.167 

FABQ-Work 

p=0.75 

 

 Waiting List 

Brief Survey of Pain 

Attitudes (SOPA)– 

Control; 

SOPA-Disability; 

SOPA-Harm 

Exercise; 

SOPA-Emotion; 

SOPA-Medication; 

SOPA-Solicitude; 

SOPA-Medical Cure; 

Pain Self Efficacy 

Scale (PSES) 

(adapted from 

Arthritis Self-

Efficacy Scale); 

Fear Avoidance 

Beliefs 

Questionnaire–

Physical Activity 

(FABQ-PA); 

Fear Avoidance 

Beliefs 

Questionnaire-Work 

(FABQ-W); 

Pain Catastrophizing 

Scale (PCS): 

-Rumination 

-Magnification 

-Helplessness 
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Haas M. et al., 

2005 

Follow-up: 6 

months 

Chronic Disease Self-

Management 

Program - CDSMP 

 

Self-Efficacy-Pain 

p=0.427 

Self-Efficacy- Other 

p=0.582 

 Waiting List 

2 subscales of 

Arthritis Self-

Efficacy Scale: 

Self-Efficacy-Pain;  

Self-Efficacy- Other 

Sherman J.K. et 

al., 2005 

Follow-up: 12, 

26 weeks 

Self-care book  

p>0.05 for all FUs 

and all outcome 

measures 

 
(1) Exercise  

(2) Yoga 

Drug intake;  

visits to health care 

provider 

: significant effect in favour of experimental group; : significant effect in favour of control group. 

 

Table 11. Pain science education for maladaptive behavior modification. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Gema B.P. et al., 

2018 

Follow-up: 1 

month, 

3 months 

Pain Science 

Education + Exercise 

1 month: 

PCS-13 - TSK-11  

*p<0.05  

3 months:  

PCS-13, effect 

size=2.23 

TSK-11, effect 

size=1.84 

*p<0.001 

  Exercise 

Tampa Scale of 

Kinesiophobia-11 

(TSK-11);  

Pain Catastrophizing 

Scale-13 (PCS-13) 

Moseley L. et al., 

2004 

Follow-up: 15 

days post-

treatment 

Pain Science 

Education 

PCS-13 

p<0.05 

SOPA(R) 

p<0.05 

  Back Education 

Brief Survey of Pain 

Attitudes (SOPA-R);  

Pain Catastrophizing 

Scale-13 (PCS-13) 

Pires D. et al., 

2014 

Follow-up: 6 

weeks,  

3 months 

Pain Science 

Education + aquatic 

Exercise 

 
TSK-13 

*p>0.05 
 Aquatic Exercise 

Tampa Scale of 

Kinesiophobia-13 

(TSK-13) 

Ryan C.G. et al. 

2010 

Follow-up: 8 

weeks,  

3 months 

Pain Science 

Education 

PSEQ 

p<0.05 for both 

follow-ups 

TSK-13  

*p>0.05 

activPAL™ 

8 weeks, p>0.05 

 

Pain Science 

Education + 

Exercise 

Tampa Scale of 

Kinesiophobia-13 

(TSK-13); 

Pain Self-Efficacy 

Questionnaire-10 

(PSEQ);  

activPAL™ 

Téllez- Garcìa M. 

et al., 2014 

Follow-up: 4 

weeks 

Pain Science 

Education + Dry 

Needling 

TSK-17MCID 

p<0.05 
  Dry Needlig 

Tampa Scale of 

Kinesiophobia-17 

(TSK-17) 

Vibe Fersum K. 

et al., 2013 

Follow-up: 3 

months,  

12 months 

Pain Science 

Education in a 

multimodal program 

(CB-CFT) 

FABQ-PA  

*p<0.001 

FABQ-W  

*p<0.001  

Care seeking  

12 months 

p<0.001 

  
Manual Therapy + 

Exercise 

Fear-Avoidance 

Beliefs 

Questionnaire- 

Physical Activity 

(FABQ-PA); 

Fear-Avoidance 

Beliefs 

Questionnaire-Work 

(FABQ-W);  

care seeking 

Walti P. et al., 

2015 

Follow-up: 3 

months 

Pain Science 

Education in a 

multimodal program 

 

FABQ-total 

p=0.79 

PCS 

p=0.40 

 Physiotherapy 

Fear Avoidance 

Beliefs 

Questionnaire-total 

(FABQ-total);  

Pain Catastrophizing 

Scale (PCS) 

: significant effect in favour of experimental group; : significant effect in favour of control group; MCID: minimal clinical important difference; *: p-values for all 

follow-ups of the respective study. 

 

 

Table 12. Graded activity and graded exposure for maladaptive behavior modification. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Leeuw M. et al., 

2008 

Follow-up: post-

treatment, 6 

months 

Graded exposure 
PCS 

*p<0.01 

RT3  

p>0.05 
 Graded activity 

Pain Catastrophizing 

Scale-13 (PCS-13); 

Physical activity 

(RT3) 

 

Magalhães M.O. 

et al., 2015-2018 

Follow-up: 6 

weeks, 3-6 

months 

Graded activity  

TSK-17  

p=0.321 

BQHPA 

p=0.407 

Return to work 

3 months; p>0.064 

6 months; p<0.68 

 Physiotherapy 

Tampa Scale of 

Kinesiophobia-17 

(TSK-17); 

Baecke 

Questionnaire of 

Habitual Physical 

Activity (BQHPA); 

Return to work 

Jo
ur

na
l P

re
-p

ro
of



Woods M.P. et 

al., 2008 

Follow-up: 4, 8 

weeks 

Graded exposure 

PSEQ 

*p=0.028 

TSK 

*p=0.02 

FABQ 

*p=0.0277 

PCS 

p=0.076 
 Graded activity 

Pain Self-Efficacy 

Questionnaire 

(PSEQ); 

Pain Catastrophizing 

Scale (PCS); 

Tampa Scale of 

Kinesiophobia 

(TSK); 

Fear-Avoidance 

Beliefs 

Questionnaire-total 

Graded exposure 

PCS 

*p=0.004 

TSK 

*p=0.02 

FABQ 

*p=0.008 

PSEQ 

p=0.06 
 Waiting List 

Graded activity  

*p>0.05 for all FUs 

and all outcome 

measures 

 Waiting List 

: significant effect in favour of experimental group; : significant effect in favour of control group; *: p-values for all follow-ups of the respective study; WL: waiting list. 

 

 

 

3.4.3. Communicative- and educative-based interventions on compliance with exercise. 

 

Table 13. Multimodal interventions for compliance with exercise. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Härkäpää K. et 

al. 1989-1990 

Follow-up: 3 

months, 1.5-2.5 

years 

Inpatients 

(Modified Swedish 

Back School, 

relaxation and 

strengthening 

exercises, coping 

strategies education) 

Accomplishment to 

exercise 

3 months; p=0.01 1.5 

years; p=0.02  

2.5 years; p=0.02 

Frequency of 

exercise 

3 months; p=0.01 

1.5/2.5 years; p<0.01 

  

Outpatients 

(Modified Swedish 

Back School, 

physiotherapy back 

program, coping 

strategies education) 

Accomplishment to 

exercise (n° of 

faultless exercises);  

Frequency of exercise  

(mean of exercise 

sessions per week) 
Inpatients 

Accomplishment to 

exercise 

3 months; p=0.01 

1.5 years; p=0.001 2.5 

years; p=0.001 

Frequency of 

exercise 

3 months; p=0.01 

1.5/2.5 years; p<0.01 

  

Control 

(written and oral 

instructions on back 

exercises and 

ergonomics) 

Outpatients 

Accomplishment to 

exercise 

3 months; p=0.001  

1.5 years; p=0.01 

2.5 years; p=0.001 

Frequency of 

exercise 

3 months p>0.05 

1.5/2.5 years p>0.05 

 Control 

: significant effect in favour of experimental group; : significant effect in favour of control group. 

Table 14. Coaching for compliance with exercise. 

Study 
Experimental 

intervention 
 

No between group 

difference 
 Control group Outcome 

Vong K.S. et al. 

(2011) 

Follow-up: 5 

weeks, 10 weeks, 

1 month post-

intervention 

Motivational 

Enhancement 

Therapy + 

Physiotherapy 

Compliance with 

exercise execution 

*p=0.002 

  Physiotherapy 

Compliance with 

exercise execution 

(n° of sessions per 

week) 

: significant effect in favour of experimental group; : significant effect in favour of control group; *: p-values for all follow-ups.Jo
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Table 1. Characteristics of the included studies. 
General 

informations 

(Author, years, study 

design, country) 

Population 

 (characteristics, number, 

age, gender, recruitment) 

Interventions 

(number of participants, content, frequency, duration and professional in charge) 

Comparisons 

(number of participants, content, frequency, 

duration and professional in charge) 
Outcomes and outcome measures 

Communicative- and educative-based interventions on patient’s LBP awareness/knowledge 
Multimodal interventions (MI) for patient’s LBP awareness knowledge 

Siemonsma P.C. et al., 

2013 

 

RCT 

 

Netherlands 

CLBP>3 months 

Age=18-70 years 

N=156 

 

Patients recruited by mail with 

written information and a 

screening questionnaire. 

N=104, Age=45.6±12.9, F=56 

Cognitive treatment of illness perceptions (CTIP): 10-14 sessions of individual treatment lasting 

1 session of 1 hour per week. Phase 1: detection of disease perceptions based on the answers to 

the IPQ-R. Phase 2: challenge of incorrect beliefs of patients, questioned by the interview with 

professionals with the aim of arousing doubt about beliefs (especially the benefit of bed rest). 

Phase 3: proposal of alternative perceptions of the disease according to the promotion of the 

activity. Phase 4: confirmation and reinforcement of alternative disease perceptions in ADL.  

Professional in charge: 4 physiotherapists e 3 occupational therapists expert in CTIP. Supervision 

of professionals appointed by a psychologist to monitor the progress with patients. 

N=52, Age=47.1±11.1, F=31 

Waiting list. 

Both groups: request not to participate in other 

treatments during the study period. Monitoring of “co-

interventions” with diaries. 

  

Evaluation and modification of the perception of 

illness (7 sub-scale) – Illness Perceptions 

Questionnaire (IPQ) 

 

Also assessed: visits to the GPs, physiotherapist, 

alternative doctors or taking drugs. 

Mindfulness-based stress reduction (MBSR) for patient’s LBP awareness knowledge 

Morone, N.E. et al., 

2008 

 

RCT* 

 

Pennsylvania, USA 

 

*cross-over after 8 

weeks of treatments 

CLBP>3 months 

Age≥65 years (mean 75 [65-

84]) 

N=37 

 

Recruited older adults patients 

from an adult pain clinic, flyers 

placed in the University of 

Pittsburgh Medical Center, and 

newspaper ads. 

N=19, Age= 74.1±6.1, M=9, F=10 

Mindfulness-based stress reduction (MBSR): 1 group session of 90 minutes each, once a week for 

8 weeks. Program (3 techniques): regular activities such as sitting, walking or lying on the back 

transformed into a meditation through direct breathing and awareness of thoughts and feelings.  

Techniques: 1) body scan 2) sitting practice 3) walking meditation.  

Protocol (1st week): introduction to MBSR principles. Assignment of home objectives (6-7 

days/week) lasting 50 minutes (45 meditation +5 diary filling). Delivery of the audiotape material, 

daily diary and readings. From the 2nd week onwards: discussion about experiences with MBSR, 

problem solving, presentation of material focused on stress, pain and mind-body connection, 

introduction of quite sitting and walking meditation.  

Professional in charge: two of the authors with experience of about 30 years in mindfulness 

meditation. 

N=18, Age =75.6±5.0, M=7, F=11 

Waiting list 

Pain acceptance – Chronic Pain Acceptance 

Questionnaire (CPAQ) + The Activity Engagement 

(CPAQ sub-scale) 

 

Adherence: not stated as an outcome, results 

analysis (drop-out rate + attendance - mean of 

meditated days per week - mean of meditated 

minutes per day) 

Morone, N.E. et al., 

2016 

 

RCT 

 

Pennsylvania, USA 

CLBP>3 months 

Age≥65 years (mean: 74.5±6.6) 

N=282 randomized 

 

Patients recruited (outpatient) 

from the metropolitan area of 

Pittsburgh, Pennsylvania. Most 

by direct mail (letters and 

brochures), email (mailing list), 

announcements (local news), 

leaflets (hospitals and clinics). 

N=140, M=47 (33.6 %) 

8 weeks MBSR program: transformation of regular activities such as sitting, walking and lying 

down in meditation through breathing and awareness of feelings and thoughts. Methods: body 

scan, sitting practice, walking meditation, mindful stretching. In addition 60-minute monthly 

sessions to encourage the competence of participants associated with discussions on topics that 

have emerged during the 8 weeks. Professional in charge: local experts. 

N=142, M=48 (33.8%) 

8 weeks of health education program based on the 10 

keys to healthy aging, previously proposed by 

Newman AB and colleagues. Instructions on active and 

dynamic programs for elderly adults related to relevant 

topics for aging, such as the management of 

hypertension. Offered the same stretching exercises as 

the experimental group. No information about pain. In 

addition, recall classes with a monthly frequency of 1 

hour. Professional in charge: local experts. 

Self-efficacy – Chronic Pain Self-Efficacy Scale 

(CPSES) 

Catastrophizing – Catastrophizing 

Scale of the Coping Strategies Questionnaire 

(CSCSQ) 

Self-reported mindfulness – Mindful Attention 

Awareness Scale (MAAS) 

Communicative- and educative-based interventions on patient’s maladaptive behavior modification 
Multimodal interventions (MI) for maladaptive behavior modification 

Linden M. et al., 2014 

 

RCT 

 

Germany 

CBLP>6 months 

Age (mean)=50 years 

N=103, F=68% 

 

Patients recruited in the 

orthopedic department of a 

rehabilitation center in 

Germany (unit of 95 

inpatients). 

N=53, Age=50.4±6.9, F=68% 

Cognitive-behavior group therapy for back pain (CBT-BP): 3 group sessions per week, each 90 

minutes. Objectives: stress reduction, changes in beliefs, pain management, global wellness, 

change in avoidance behavior. 1st session: exposure of management strategies. 2nd session: 

instructions for resuming work and adopting a pain diary. 3rd session: explaining of fear-avoidance 

model, discussion on change behavior. 4th-5th session: take consciousness of behaviors and their 

consequences as well as somatic answers. 6th session: patient engagement, encouragement for the 

gradual recovery and identification of specific avoided activities. Professional in charge: MD 

specialized in CBT. 

N=50, Age=49.7±7.1 F=68% 

Both groups were treated for 21 days, regularly visited 

by a doctor as needed. Participation in balneotherapy, 

massage, electrotherapy and general physiotherapy 

were offered. In addition, occupational therapy to 

support the return to work and information about 

coping strategies were also given. 

 

Fear- Avoidance – Fear-Avoidance Beliefs 

Questionnaire (FABQ) 

The Symptom Checklist-90-GSI + “somatization” 

Monticone M. et al., 

2013 

 

RCT 

 

CLBP>3 months 

Age>18 years 

N=90 

 

N=45, Age=48.96±7.97, M=18, F=27 

ET + CBT (cognitive behavioral therapy): identification of the avoided situations of patients, 

explanation of the fear-avoidance model, education to self-management and awareness, graded 

exposure to situations previously identified as dangerous by the patient and continuous discussions 

in order to reacquire coping strategies, motivation and planning goals. 1 session (60 minutes) per 

N=45, Age=49.71±7.01, M=20, F=25 

Exercise training (ET): individual multimodal program 

consisting of active and passive spinal column 

mobilization, strengthening and motor control 

exercise. Professional in charge: 2 physiotherapists 

Fear of movement – Tampa Scale of Kinesiophobia 

(TSK-13) 
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Italy Outpatient patients referred to 

the research hospital in 

question. 

week for 5 weeks (preliminary/instructive phase, 1st phase), 1 meeting psychologist-patients per 

month (reinforcement phase, 2nd phase). Professional in charge: psychologist. 

supervised by a physiatrist. 1 session of 60 minutes per 

week for 5 weeks (preliminary phase). Request to 

continue performing the exercise 2 times per week 

(reinforcement phase). 

Monticone M. et al., 

2015 

 

RCT 

 

Italy 

CLBP>3 months 

N=150 

Age>18 years 

 

Outpatient patients referred to 

the research hospital in 

question. 

Exercise program (EX) + Cognitive behavioral therapy (CBT). EX: basic exercise for isolated 

contractions of the core muscles, task-oriented progression of exercise (different postures and 

functional tasks), coordination exercises, balance and complex functional tasks for daily activities. 

Sessions of 1 hour two times per week. Professional in charge: physiotherapist. 

CBT group-based: explanation of the fear-avoidance model, pain education and identification of 

incorrect beliefs through group discussions. Sharing and debate about beliefs, learning solutions 

through education in pain physiology and active and paced (=pacing) approach with gradual 

increase. Relaxation and attention techniques to deal with graded exposure and pain control, as 

well as flair-ups. Professional in charge: psychologist; 1 session per week, for 5 weeks. 

Exercise program (usual-care rehabilitation): 

individualized for each patient and in a group (n=5) 

format. Procedures: passive mobilization of the lumbar 

spine, strengthening exercises, stretching and motor 

control. Both groups: duration of 5 weeks; exercise 

program of the same duration as EX-CBT. 

Professional in charge: physiotherapist. 

 

Fear of movement – Tampa Scale of Kinesiophobia 

(TSK-13) 

Catastrophizing – Pain Catastrophizing Scale 

(PCS-13) 

Nicholas M.K. et al., 

1992 

 

RCT 

 

Australia 

CBLP=5.5 years of mean 

duration 

Age=20-60 years 

N=20, M=11, F=9 

 

Recruited from the pain clinic 

at one of Sidney’s largest 

hospitals, general practitioners. 

Both groups: standard physiotherapy program (FKT)  information, reinforcement exercise for 

the back muscles in the pool and in dry modalities, additional written material (typologies- 

frequency of exercises) and encouragement for execution at home. Professional in charge: 

physiotherapist. 

Cognitive-behavioral treatment (relaxation training included) + FKT. N=10.  

Pain education: consequence of inactivity, depression and impotence, consequences of chronic 

pain and incorrect coping strategies. Encouragement to reduce medications (after medical 

consultation), to identify long-term behavioral goals (exercise, activity, work). Facilitation: 

encouraging the pacing of the activities and the gradual increase of activities/exercises according 

to the objectives plan. In addition: progressive muscle relaxation (delivery of 3 videos and 

encouragement to the progressively self-management). Professional in charge: psychologist. 

Procedures: 2 sessions per week (2h and 1.5h each) for 5 weeks. First hour of the 1st session: 

physiotherapist and then psychologist; 2nd session: senior physiotherapist. 

N=10 

FKT with the same methods. 

In addition, 5 sessions with the psychologist for the 

attention-control condition: sessions with the 

possibility for patients to discuss life-related problems 

with chronic pain, history of symptoms, treatments 

received, effect of symptoms on daily and family life 

as well as on work and lifestyle. No pain education, 

compliance with the exercise, coping strategies, 

division of activities, pacing or progression of the 

exercises. 

 

Beliefs about pain – Pain Beliefs Questionnaire 

(PBQ) 

Sickness impact – Sickness impact profile (SIP-S, 

SIP-O) 

Drug intake 

 Coping – Coping Strategy Questionnaire (CSQ) 

Motivational status – Pain Self-efficacy 

Questionnaire (PSEQ) 

 

Adherence to the exercise (no statistical analysis, 

only general data provided) 

 

Coaching for maladaptive behavior modification 

Vong K.S. et al., 2011  

 

RCT 

 

China 

CLBP>3 months 

N=76 

Age=18-65 years 

 

Patient recruited by an 

outpatient department of local 

physiotherapy. 

N=38, Age= 44.6±11.2, M=16, F=22 

Motivational Enhancement Therapy (+ general physiotherapy): during physiotherapy sessions 

(10), transfer of skills designed to increase patient motivation and involvement in treatment in 

order to induce correct behavioral changes.  

MI (counseling technique adapted to the specific patient: empathic expression, development of 

disagreement, support of self-efficacy, work alliance) + proxy efficacy (patient confidence in the 

skills of their therapists to act directly on the modification of the behavior of the individual). 

Professional in charge: properly trained physiotherapist (8 hours of motivational training before 

the study). 

N=38, Age= 45.1±10.7, M=12, F=26 

Conventional physiotherapy: 10 sessions (30 minutes 

each) for 8 weeks with also 15 minutes of interferential 

therapy (IT) and individualized exercises (EX).  

IT: electrodes placed on the paravertebral muscles 

from L2 to S1 on both sides (frequency 80-100 Hz). 

EX: motor control exercise and abdominal 

strengthening, stretching, also prescribed at home. 

Motivational Status – Pain Rehabilitation 

Expectations Scale (PRES) and Pain Self-Efficacy 

Questionnaire (PSEQ) 

Exercise compliance – frequency of exercise 

performed at home: number of daily sessions 

performed at home multiplied for number of 

training days per week 

 

Schaller A. et al., 

2016-2017 

 

RCT 

 

Germany 

CLBP>3 months 

N=412 

Age=18-65 years 

M=286, F=126 

 

Recruited patients from a 

hospital rehabilitation medical 

center. 

N=201, Age=49.7±8.3, M=143 

Movement Coaching (interactive and solution-oriented coaching): approach consisting of 3 

components: 1. Face-to-face (intervention in small groups for 3 times lasting 60 minutes focused 

on training with respect to intention). 2. Support for the adoption of daily physical activity– 2 times 

- (tailored telephone aftercare) and in particular the social needs of the patients: social acceptance, 

sociality, health research) – 8 e 12 weeks after rehabilitation. 3. Web 2.0 available after 6 months 

post-rehabilitation: online platform to provide additional social support and increase physical 

activity involvement. Professional in charge: doctor in physical education with expertise in 

rehabilitation and health management. 

N=211, Age=51.1±7.8, M=143 

Low intensity control group: two general 30-minute 

presentations focusing on the involvement in physical 

activity, during the rehabilitation period, with the 

possible download from the homepage. 

Global physical activity – Motivational 

Enhancement Therapy (MET-min/week) - 

evaluated Global Physical Activity Questionnaire  

Sub-scale: free time (MET-min/week), job (MET-

min/week) and transport (MET-min/week)  

Mindfulness-based stress reduction (MBSR) for maladaptive behavior modification 

Morone, N.E. et al., 

2009 

 

RCT 

 

Pennsylvania, USA 

 

CLBP>3 months 

Age≥65 years 

N=40 

 

Patients recruited from the 

greater Pittsburgh area through 

newspaper ads, flyers and flyers 

at the medical center and city 

university. 

N=20, *Age= 78±7.1 years, M=5, F=11 

(*details provided only for16/20 patients)  

Mindfulness-based stress reduction (MBSR): same procedures as Morone N.E. et al. (2008). 

 

N=20, *Age=73±6.2, M=8, F=11 

(*details provided only for 19/20 patients) 

 

8-week health education program: lessons, group 

discussions and homework based on the "health" topic 

argued in the discussions. Emphasizing the “brain 

health” theme during the weeks. Main topics: pain 

medications, complementary treatments for spinal 

pain, types of spinal pain, food and health. Delivery of 

material to promote participation and retention, such as 

the book "Keep your brain active". For each session: 

45-60 minutes of lessons and 30-45 minutes of 

Self-efficacy – Chronic Pain Self-Efficacy Scale 

(CPSES - 3 sub-scale) 

Mindfulness – Mindful Attention Awareness Scale 

(MAAS) + Facet Mindfulness Questionnaire 

(FFMQ) which separates mindfulness into 5 

domains1 

 

Meditation practice 4 months after the program (6 

YES/NO questions)2 

 
1statistical analysis not applied 

2not defined as an outcome, data from the results  
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discussion and "exercises for the brain" (total about 90 

minutes). 

Morone, N.E. et al., 

2016 

 

RCT 

 

Pennsylvania, USA 

CLBP>3 months 

Age≥65 years (mean: 74.5±6.6) 

N=282 randomized 

 

Patients recruited (outpatient) 

from the metropolitan area of 

Pittsburgh, Pennsylvania. Most 

by direct mail (letters and 

brochures), email (mailing list), 

announcements (local news), 

leaflets (hospitals and clinics). 

N=140, M=47 (33.6 %) 

8 weeks MBSR program: transformation of regular activities such as sitting, walking and lying 

down in meditation through breathing and awareness of feelings and thoughts. Methods: body 

scan, sitting practice, walking meditation, mindful stretching. In addition 60-minute monthly 

sessions to encourage the competence of participants associated with discussions on topics that 

have emerged during the 8 weeks. Professional in charge: local experts. 

N=142, M=48 (33.8%) 

8 weeks of health education program based on the 10 

keys to healthy aging, previously proposed by 

Newman AB and colleagues. Instructions on active and 

dynamic programs for elderly adults related to relevant 

topics for aging, such as the management of 

hypertension. Offered the same stretching exercises as 

the experimental group. No information about pain. In 

addition, recall classes with a monthly frequency of 1 

hour. Professional in charge: local experts. 

Self-efficacy – Chronic Pain Self-Efficacy Scale 

(CPSES) 

Catastrophizing – Catastrophizing 

Scale of the Coping Strategies Questionnaire 

(CSCSQ) 

Self-reported mindfulness – Mindful Attention 

Awareness Scale (MAAS) 

Self-management (SM) for maladaptive behavior modification 

Carpenter K.M. et al., 

2012 

 

RCT* 

 

Seattle, USA 

 

*preliminary 

intervention of a new 

CBT online 

intervention: Wellness 

Workbook (WW) 

 

CLBP>6 months 

N=141 

Age>40 years 

F=83% 

 

Patients recruited through an ad 

on the internet and 

advertisements in major and 

alternative newspapers in cities 

chosen because of ethnic 

diversity (Houston, Atlanta, 

New York) and with a prize of 

$135 for the website test and the 

completion of assessments. 

N=70 

Direct access to the WW. WW (self-management): 6 chapters including acute and chronic pain 

education, role of beliefs and pain, rationale of stress and relaxation, behavioral concepts about 

physical activity, staying active and behavioral guidelines for meditation exercises, relaxation and 

exercises with the general objective of promoting behavior modification and self-management. 

Program separated into 6 chapters (1h/1.5 h of time each) divided in targets, open questions, 

educational material for interactive exercises, meditation, chapter summaries and examples on 

how to put into practice the skills/knowledge learned. Modalities: animations, images, graphs and 

texts, stories of real patients, interaction with the personalized user, guided relaxation exercises 

and meditation. Professional in charge 1: psychologist (program developer). Professional in charge 

2: external consultant expert in pain medicine and pain psychology (review of site content). 

N=71 

Waiting list 

Beliefs and attitude about pain – Brief Survey Of 

Pain Attitudes (SOPA) 

Fear-Avoidance - Fear Avoidance Beliefs 

Questionnaire (FABQ) 

Self-efficacy – Pain Self Efficacy Scale (PSES) 

(adapted from Arthritis Self-Efficacy Scale) 

Catastrophizing – Pain Catastrophizing Scale 

(PCS) 

 

 

 

Haas M. et al., 2005  

 

RCT 

 

USA 

CLBP>3 months 

N=109 

Age>60 years 

M=9%, F=91% 

 

Recruited by ads in local 

newspapers, flyers in centers: 

community, business and 

chiropractic clinic, newsletters, 

presentation of the program to 

organizational meetings, email 

of doctors. 

N=60, F= 81.6%, Age=78.6±7.5 

CDSMP: 1 workshop/week for 6 weeks (2.5 hours each) with the aim of increasing self-efficacy. 

Procedures: encouragement to develop security necessary for health control. Transfer of self-

management principles: symptoms, treatment options, sharing with third parties, feedback, 

problem solving, fear management. Format: workshop period and additional book, group 

interaction period and team objectives period. Professional in charge: two lay persons also affected 

by CLBP. 

N=49, F=87.8%, Age=75.5±7.5 

Waiting List  

Self-efficacy – 2/3 sub-scales from Arthritis Self-

Efficacy Scale (ASES) 

 

Sherman J. K. et al., 

2005 

 

RCT 

 

USA 

 

CLBP>3 months 

Age=44±13 

N=101 

 

Patients recruited through 

invitations (letters) and 

responses to announcements. 

Setting: no profit, integrated 

health care system. 

N=36, F=11, M=25, Age=44±12 years 

Yoga group. Procedures: 75-minute weekly lessons for 12 weeks of reinforcement exercises, 

breathing exercises, maintained postures. Daily home maintenance was encouraged via illustrative 

flyers. Participants received an audio CD for home yoga management. 

Professional in charge: health cooperative, which through the mailing list contacted the patients 

who had turned 3-15 months before to the GP. 

N=35; F=13; M=22), Age=42±15 years 

Exercise: weekly lessons of 75 minutes for 12 weeks 

in which therapeutic education related to LBP was 

offered, as well as aerobic and strengthening exercises 

or stretching. Daily home maintenance was 

encouraged. Professional in charge: the same of yoga 

group. 

N=30; F=10; M=20). Age=45±11 years 

Self-care: delivery of the "The Back Pain Help Book" 

for the knowledge and management of the LBP, as well 

as the appropriate lifestyle modification. Professional 

in charge: the same of yoga group. 

Use of medications / drugs / recourse to other 

health professionals 

Adherence to the treatment (logbook of weekly 

activities)* 

 

*no coupled comparisons were made between the 

groups - only comparison between the 3 groups - 

and no data to perform analyses were provided. 

 

 

Pain science education (PSE) for maladaptive behavior modification 

Gema B.P. et al., 2018 

 

RCT 

 

CLBP>6 months 

N=56 

Age= 20-75 

 

N=28, M=6, F=22, Mean age:=44.9±9.6 

Both groups participated in exercise sessions with the difference that the intervention group first 

participated in a PSE session. Second session was held in the following month. All patients were 

instructed to perform the exercise program at home. 

N=28, M=6, F=22. Mean age:=49.2±10.5 

Therapeutic exercise: motor control exercises for the 

lumbar spine, stretching and aerobic exercise. First 

session: demonstrations of the exercises to the 

Catastrophizing – Pain Catastrophizing Scale 

(PCS) 

Fear of movement – Tampa Scale of Kinesiophobia 

(TSK-11) 
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Spain Recruited through ads placed in 

4 private physiotherapy clinics 

and at the University of Alcala 

in Madrid.  

1. PSE: 2 educational sessions of 30-50 minutes each, offered to patient divided into groups from 

4 to 6 people. First session focused on explanations of concepts and presentations of the 

neurophysiology of pain. In addition, a flyer was delivered to the participants with the aim of 

reinforcing the concepts presented during the session. Second session (1 month later): discussion 

and analysis of the concepts previously exposed. Professional in charge: expert physiotherapist in 

PSE. 2. Therapeutic exercise: same methods as control group. 

participants with the supervision of a physiotherapist. 

Second session (1 month later): corrections and 

confirmations of the exercises. Professional in charge: 

expert physiotherapy in motor control exercise. 

Compliance* (Likert 5 points scale) 

 

*not provided detailed data (graphically only) or 

statistical analysis - absent data (email with 

authors) 

Moseley L. et al., 2004 

 

RCT 

 

Australia 

CLBP>6 months 

N=58 

M=25 

F=33 

 

Recruited volunteers using a 

project advertising note in 3 

different private rehabilitation 

clinics. 

N=31; Age=42±10. M=13; F=18 

3 hours of individual session of PSE in oral format focused on nervous system, synapses, 

neuroplasticity, with reference to the book "Textbook of pain" (Wall and Melzack, 1999). Use of 

diagrams and examples to facilitate learning. In addition, booklet delivery with the same concepts 

for daily home reading. Professional in charge: physiotherapist. 

N=27; Age=45±6 years. M=12; F=15 

3 hours individual session of Back Education (20 

minutes break) focused on anatomy and physiology of 

bone, joints and muscles, posture, ergonomics, 

principles of strength, endurance and stretching. 

Delivery of a brochure with the same topics for home 

reading. Professional in charge: physiotherapist. 

Beliefs and attitudes about pain – Brief Survey Of 

Pain Attitudes [SOPA(R)] 

Catastrophizing – Pain Catastrophizing Scale 

(PCS) 

Pires D. et al., 2014 

 

RCT 

 

Portugal 

 

CLBP>3 months 

N=62; M=22; F=40 

Age=18-65 years 

 

Patients recruited from the 

waiting list of a Portuguese 

outpatient clinic. 

N=30; M=10; F=20 

Mean age:=50.9±6.2 years 

1. PSE: 2 group sessions (90 minutes each) focusing on topics such as the origin of acute pain in 

the nervous system, transition from acute to chronic pain, central sensitization, role of the brain in 

pain perception, psychosocial factors related to pain, behavioral and cognitive responses related to 

pain, flare-ups and pacing through the use of metaphors and images. 2. Aquatic exercise: same 

methods as the control group. Professional in charge: physiotherapist. 

N=32, Mean age:=51.0±6.3 years. M=12, F=20 

Aquatic exercise: exercises program 2 sessions per 

week performed in a therapeutic pool (33°C) with 

groups of patients from 6 to 9 and sessions lasting from 

30 to 50 minutes. Phases: 1. warm-up, 2. specific 

exercises, 3. cool down. Professional in charge: 

physiotherapist. 

Fear of movement –  

Tampa Scale of Kinesiophobia (TSK-13) 

Ryan C.G. et al., 2010 

 

RCT 

 

Scotland 

CLBP>3 months 

N=38 

Age=18-65 years 

F=25, M=13 

 

Patients recruited from 5 

physiotherapy departments. 

N=18, Mean age:=45.5±9.5 years, M=7, F=11 

PSE: 1 session of 2 hours and 30 minutes focused on the biology of pain using diagrams and 

freehand drawings. In addition, delivery of the book "The Back Book" (Burton, 1999). Primary 

objective: to increase self-efficacy and reduce avoidance behavior, as well as improve patient 

knowledge about the physiology of pain. Professional in charge: physiotherapist. 

N=20, M=6, F=14. Mean age:= 45.2±11.9 years 

PSE: same methods as experimental group. 

Exercise: 6 exercise classes once a week for a total of 

6 weeks. Each session had a duration of 40-55 minutes. 

Program: graduated circuit aerobic exercises with 

some core stability exercises ("Back to fitness 

exercise”): 1. Warm-up (10 minutes), 2. Aerobic phase 

(20-30 minutes), 3. Cooling down. 

Professional in charge: physiotherapist 

Fear of movement – Tampa Scale of Kinesiophobia 

(TSK) 

Self-efficacy – Pain Self-Efficacy Questionnaire 

(PSEQ) 

Physical activity: step-counts (activPAL™ device) 

Tèllez-Garcìa M. et 

al., 2014 

 

RCT 

 

Spain 

CLBP>3 months 

N=12 

Age=18-65 years 

M=4, F=8 

 

Patients recruited from patients 

sent by their general 

practitioners for physiotherapy 

treatments. 

N=6, Mean age:=36±5 years. M=2, F=4 

1. PSE: 2 individual one-to-one educational sessions of 30 minutes each, once a week after the 

2nd and 3rd dry needling sessions. Topics covered: neurophysiology of acute and chronic pain as 

well as the role of beliefs in relation to pain through PowerPoint support based on the book 

"Explain Pain" (Butler & Moseley, 2003) and material to be read at home with concepts expressed 

during the sessions. 2. Dry needling (DN): same methods as control group. 

Professional in charge: experts physiotherapists. 

N=6, Mean age:=37±13 years. M=2, F=4 

DN: 3 sessions (once a week) on active trigger points 

of gluteus medius and quadratus lomborum performed 

by an expert clinician with the patient in lateral 

decubitus. Professional in charge: expert 

physiotherapist. 

Fear of movement – Tampa Scale of Kinesiophobia 

(TSK) 

Vibe Fersum K. et al., 

2013 

 

RCT 

 

Norway 

CLBP>3 months 

N=94; M=46; F=48 

Age=18-65 years 

 

Patients recruited from private 

outpatient physiotherapeutic 

services, general practitioners 

and the spine clinic at 

Haukeland University Hospital 

through advertisements in local 

newspapers. 

N=51; Age=41±10.3 years; M=24; F=27. Cognitive-functional therapy (CB-CFT): 

1. Cognitive components: individual oral PSE sessions lasting 1 hour (1st session) and 30/45 

minutes thereafter, focusing on the vicious circle of pain, psychosocial factors involved in chronic 

pain, sensitization and difference between pain and damage; weekly session the first 2/3 sessions 

up to 1 session every 2/3 weeks. 2. Functional exercises designed to normalize behavior and 

posture. 3. Functional integration of the exercises in previously avoided or provocative activities 

(specific for each patient). 4. Physical activity program (walking, exercise bike) based on patient 

preferences and impairments. Duration: 12 weeks. Professional in charge: 3 trained 

physiotherapists (106 hours of training on CB-CFT). 

N=43; Age=42.9±12.5 years; M=22; F=21 

Manual therapy and therapeutic exercises (MT-EX): 

joint mobilization techniques or manipulations of the 

back/pelvis. In addition, for 82.5% of participants, 

exercises during sessions or home exercise program 

including general or motor control exercises in line 

with Richardson et al. (1998). Duration: 1 hour the first 

session and 30 minutes the subsequent sessions.  

Professional in charge: expert OMPT physiotherapist. 

Fear- Avoidance – Fear-Avoidance Belief 

Questionnaire (FABQ) 

Sick days  

Medication research - questions about subsequent 

treatments in the 3 months of intervention and 

questionnaire at 12 months. 

Questions:  

- Need for other interventions after finishing? 

- What treatments? 

- How many? 

Wälti P. et al., 2015 

 

RCT 

 

Switzerland 

 

 

CLBP>3 months 

N=28 

Age=18-60 years 

M=13, F=15 

 

Patients recruited through 

chiropractors, general 

N=14, Mean age=41.57 ±9.77 years. F=9, M=5 

Multimodal treatment: 1. Education: individual PSE sessions focusing on pain neurophysiology, 

cortical dysfunction in pain and body perception. In addition, delivery of the book "Explain Pain" 

(Butler & Mosely, 2003) for home reading in view of the questions submitted via the web interface 

later. 2. Sensory retraining: through "sensory retraining tool" training on tactile discrimination at 

the lumbar level with progression from the recognition of single letters to three-letter words. 3. 

N=14, Mean age=41.71 ±12.21 years, F=6, M=8 

UPT (usual physiotherapy): active treatment (strength 

training, stretching and neuro-dynamics) and passive 

treatment (electrotherapy, manual therapy, massage). 

In addition, basic education provided individually with 

respect to the correct behavior to be adopted in case of 

flare-ups with the invitation to restore the normal 

Fear-avoidance – Fear-Avoidance Belief 

Questionnaire (FABQ) 

Catastrophizing – Pain Catastrophizing Scale 

(PCS) 

Sick days 

Drugs intake* 

Treatment adherence* 
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practitioners and 

rheumatologists upon 

presentation of the study. 

Patient also recruited through 

advertisements through local 

newspapers. 

Motor retraining: progressions in motor control exercise with progression from the motor image 

to functional execution. Professional in charge: physiotherapist. 

activities and instructions on the home exercise 

program via the web. Professional in charge: 

physiotherapist. 

(consider as feasibility related outcome) 

 

*no statistical analysis conducted on this outcome 

Graded activity (GA) and graded exposure (GE) for maladaptive behavior modification 

Leeuw M. et al., 2008 

 

RCT 

 

Netherlands 

CLBP>3 months 

Age=18-65 years 

N=85 

 

Recruited outpatients from 2 

rehabilitation centers, 4 

rehabilitation hospital 

departments, 1 anaesthesiology 

hospital department 2 

departments of occupational 

physics. 

N=42, Age=46.45±9.33, M=47,6% 

Graded Exposure (GE): 16 sessions in total. First session: education and subsequent hierarchical 

stratification of the activities considered "fear-eliciting" and avoided by the patient (through 

PHODA). Two subsequent sessions: education provided by the physician and the physiotherapist 

on the rational of the intervention. Gradual but systematic exposure to previously identified 

individual and personal activities. Behavioral tests so that the patient can verify the validity of his 

beliefs with respect to the consequences of the activities after the intervention. Professional in 

charge: psychologist, doctor and physiotherapist. 

N=43, Age= 44.21±9.54, M=55.8% 

Graded Activity (GA): 26 sessions in total. First 

education session compared to the rational and 2 

subsequent sessions (doctor for the 1st and 

physiotherapist for the 2nd) on the emphasis on the 

harmful effects of immobility and benefits of activity. 

Specific goals for each patient were identified and 

baselines to establish activity tolerance were created. 

Procedure according to the time-contingent logic 

(starting from 70-80% of the baseline) with 

instructions to not diverting the intensity of the 

activities from the pre-established quotes. 

Professional in charge: psychologist (1st session), 

physiotherapist and occupational therapist for the 

following sessions 

Catastrophizing – Pain Catastrophizing Scale - 

(PCS) 

Daily activity – RT3 (battery-operated activity 

monitor worn at the belt) 

Magalhães M.O. et 

al., 2015*-2018** 

 

RCT 

 

Brazil 

 

*follow-up until 6 

weeks 

**until 6 months 

CLBP 

N=66 

Age=18-65 years 

M=27%, F=73% 

 

Patients recruited from a 

rehabilitation clinic affiliated 

with a public hospital in the city 

of São Paulo. 

N=33, Age=47.2±10.5 years, M=9, F=24 

Both experimental groups: 6 weeks, 1-h exercise sessions, 2 times/week.  

Graded activity: same protocol as Macedo et al. (2008), and Smeets et al. (2006), based on 

progressive sessions of exercises with the aim of increasing physical well-being and inducing a 

change in the patient's behavior, as well as attitudes to pain. Procedure: treadmill and lower limb 

muscles strengthening (quadriceps, hamstrings and trunk). First 2 weeks: 50% of maximum 

tolerable load; 3/4 weeks 60%, the last weeks 70%. In addition, delivery of a booklet with concepts 

of “Back Book”. Professional in charge: expert clinician (mean of 7 years of experience). 

N=33, Age=46.6±9.5 years. M=8, F=25 

Physiotherapy exercise group: based on protocol of 

Franca et al. (2010, 2012): stretching, strengthening 

and motor control of muscles of lower limb and 

thoraco-lumbo-pelvic region. No education about 

home exercise. 

Return to work – YES/NO scale* 

Fear of Movement – Tampa Scale of 

Kinesiophobia (TSK-17) 

Daily physical activity – Baecke Questionnaire of 

Habitual Physical Activity 

 

*only 3 and 6 months 

Woods M.P. et al., 

2008 

 

RCT 

 

Canada 

CLBP>6 months 

N=83 

Age=18-65 years 

*M, F age and data provided 

only for patients who have 

completed the study. 

 

Patients recruited through 

newspaper ads, through emails 

and posters placed in local 

hospitals and in medical and 

physiotherapy clinics. 

Both groups: 8 sessions of 45 minutes 2 times/week. 

1. GivE (graded in vivo exposure) (N=36). Patient education with respect to a cognitive-behavioral 

perspective of the fear-avoidance model, the consequences and application of graded exposure 

techniques. Session 1 (interview): patient education, formulation of problems and fearful activities 

for the patient and recognition of the hierarchy of these activities. Session 2: exposure to activities 

according to the hierarchy associated with behavioral tests to challenge the beliefs of patients. Last 

session: review of the process. Professional in charge: psychologist in training supervised by a 

senior psychologist. 

2. GA – graded activity (N=25). Based on the principles of operating conditioning, modifying 

health behaviors and promoting positive reinforcement of predefined activity quotes (Vlayen et 

al., 2002). Professional in charge: physiotherapist. 

N=22 

Waiting list 

Self-efficacy – Pain Self-Efficacy Questionnaire - 

(PSEQ) 

Fear of movement – Tampa Scale of Kinesiophobia 

(TSK-17) 

Fear-avoidance – Fear-Avoidance Belief 

Questionnaire - (FABQ) 

Catastrophizing – Pain Catarophizing Scale - (PCS) 

Communicative- and educative-based interventions on compliance with exercise 
Multimodal interventions (MI) for compliance with exercise 

Härkäpää K. et al., 

1989-1990 

 

RCT* 

 

Finland 

*part I and III 

CLBP>2 years 

N=459 

Age=35-54 years 

M=63% 

 

Patients recruited by email 

between “blue collar” workers 

from the Finnish state railways, 

the postal service, 

telecommunications facilities, 

and various companies in the 

1. Inpatients: 3 weeks program. In addition, massage therapy and exercise therapy (prescribed by 

a physician). N=156; M=99; F=57 

2. Outpatients: 15 sessions of back exercise program. N=150; M=91; F=59 

Both programs were followed by the Modified Swedish Back School (back and relaxation 

exercises) delivered by a physiotherapist, 2 group discussions with a psychologist (coping 

strategies and chronic pain management) and a discussion on back care with a physician. 

2nd treatment (1.5 years): 

1. Inpatients: 2 weeks program. 

2. Outpatients: 8 sessions. 

For both treatment groups “refreshes” related to topics previously learned were offered. 

N=153; M=99; F=54 

Written and oral instructions on back exercises. No 

drug-therapy. Assessment endpoints were the same of 

the intervention groups. 

(1989) 

Compliance: 

Accomplishment to exercise (%) – number of 

faultless exercise (0-4 scale) 

Frequency to exercise – mean of sessions per 

weeks (interview) 

(1990) 

Compliance: 

Accomplishment to exercise (%) – number of 

faultless exercise (0-4 scale) 

Frequency of back exercises (1=never, 4=daily) 

Frequency of relaxation exercises 
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Finnish metropolitan area and 

farms in southern Finland. 

Compliance ergonomic instructions (1=always, 

4=never) through the past month 

Coaching for compliance with exercise 

Vong K.S. et al., 2011  

 

RCT 

 

China 

CLBP>3 months 

N=76 

Age=18-65 years 

 

Patient recruited by an 

outpatient department of local 

physiotherapy. 

N=38, Age= 44.6±11.2, M=16, F=22 

Motivational Enhancement Therapy (+ general physiotherapy): during physiotherapy sessions 

(10), transfer of skills designed to increase patient motivation and involvement in treatment in 

order to induce correct behavioral changes.  

MI (counseling technique adapted to the specific patient: empathic expression, development of 

disagreement, support of self-efficacy, work alliance) + proxy efficacy (patient confidence in the 

skills of their therapists to act directly on the modification of the behavior of the individual). 

Professional in charge: properly trained physiotherapist (8 hours of motivational training before 

the study). 

N=38, Age= 45.1±10.7, M=12, F=26 

Conventional physiotherapy: 10 sessions (30 minutes 

each) for 8 weeks with also 15 minutes of interferential 

therapy (IT) and individualized exercises (EX).  

IT: electrodes placed on the paravertebral muscles 

from L2 to S1 on both sides (frequency 80-100 Hz). 

EX: motor control exercise and abdominal 

strengthening, stretching, also prescribed at home. 

Motivational Status – Pain Rehabilitation 

Expectations Scale (PRES) and Pain Self-Efficacy 

Questionnaire (PSEQ) 

Exercise compliance – frequency of exercise 

performed at home: number of daily session 

performed at home multiplied for number of 

training days per week 
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