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ABSTRACT  

Background: The Fear-Avoidance Beliefs Questionnaire (FABQ) is a widely used outcome measure.  

There is still a lack of information concerning responsiveness and minimal clinically important 

difference (MCID), limiting its use for clinical and research purposes.  

Aim: To examine reliability, responsiveness and MCID of the two FABQ scales in subjects with 

chronic Low Back Pain.  

Design: Methodological research based on a prospective single-group observational study. 

Setting: Outpatient, rehabilitation unit. 

Population:  Chronic non-specific Low Back Pain. 

Methods: At the beginning and the end of a multidisciplinary programme (8-week), 129 subjects 

completed the FABQ scales. Reliability was determined as internal consistency (Cronbach’s alpha) 

and test-retest reliability (96-hour interval; n= 64). Responsiveness was calculated both by 

distribution-based and anchor-based methods, using as external criterion the global perceived 

effect scale (GPE: 7 levels), rated by each individual.  

Results: Cronbach’s alpha and ICC(2,1) were respectively: 0.75 and 0.90 for FABQ-Physical Activity 

scale (FABQ-PA), and 0.85 and 0.95 for FABQ-Work scale (FABQ-W). Minimum detectable change 

(MDC95) values were 3.69 points for FABQ-PA, and 5.95 points for FABQ-W. In receiver-operating 

characteristics curves, splitting GPE data into null/minimal/moderate improvement vs. large 

improvement (GPE 0-2 vs. GPE 3): 1) for FABQ-PA, the area under the curve (AUC) was 0.97. The 

best cutoff score identifying meaningful change in fear-avoidance beliefs about physical activity 

was a change of 4 points;  2) for FABQ-W, the AUC was 0.97 and the best cutoff score for 

meaningful change in fear-avoidance beliefs about work activities was a change of 7 points. 

Conclusions: After triangulation of the above results, a change of 4 points for FABQ-PA and 7 
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points for FABQ-W were selected as MCID. These two values represent cutoffs that seem to 

accurately identify meaningful change in fear-avoidance beliefs, according to subject’s judgement. 

Clinical rehabilitation impact: The present study calculated - in a sample of people with chronic 

Low Back Pain – the minimal clinically important change of the two FABQ scales (FABQ-Physical 

Activity scale and FABQ-Work scale). These values increase confidence in interpreting score 

changes, thus enhancing their meaningful use in both research and clinical contexts.  

 

 

KEYWORDS: Chronic low back pain; Rehabilitation; Responsiveness; Minimal clinically important 

difference; Fear-Avoidance Beliefs Questionnaire; Kinesiophobia. 
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INTRODUCTION 

 

In people with chronic low back pain (LBP), psychological factors are important predictors for long-

term disability, and pain-related fear is often more disabling than the pain itself [1]. Indeed, it is 

assumed that fear-avoidance beliefs prevent subjects from regaining normal function by 

promoting the development of guarded movements and contributing to disability onset and 

persistence [2–4]. Fear-avoidance is also an important causal mediator of the cognitive-

behavioural treatment effect [5,6]. The fear-avoidance model suggests that subjects without fear-

avoidance beliefs are more likely to confront pain problems and are more active in the coping 

process [2].    

The Fear Avoidance and Beliefs Questionnaire (FABQ) is a commonly-used condition-specific 

health status measure for the assessment of fear of movement related to LBP. It was developed by 

Waddell G et al and published in 1993 as a means of focusing on subjects’ beliefs about how 

physical activity and work affect pain [7]. The original 16-item FABQ showed acceptable 

psychometric properties such as internal consistency, reproducibility, and validity; however, factor 

analysis suggested dividing the FABQ into two scales, the first assessing fear-avoidance beliefs 

about work (FABQ-Work (W); 7 items, range: 0-42) and the second assessing fear-avoidance 

beliefs about physical activities (FABQ-Physical Activity (PA); 4 items, range: 0-24) [7].    

The FABQ has been translated and cross-culturally adapted into many languages, including the 

Italian, finding psychometric properties similar to the original [8]. Some responsiveness indices of 

the two FABQ scales (i.e. indicators of the tool’s ability to detect changes in the construct to be 

measured over time [9,10]) have been examined with a fairly large range of results [11-15]. 

However, the minimal clinically important difference (MCID, also known as minimally important 

change, i.e. the smallest change in score of the construct to be measured that subjects perceive to 
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be important [9,10]) of the FABQ-W and FABQ-PA has not been determined in literature, although 

it represents a key parameter for clinicians (in order to assess interventions effectiveness and 

guide decision making), as well as for researchers (in order to investigate treatment effectiveness 

in clinical trials, sample size estimates, and cost evaluations) [9,10,16-18]. 

Hence, we aimed to calculate, in a sample of Italian subjects with chronic LBP undergoing 

multidisciplinary rehabilitation, reliability and responsiveness (in terms of standard error of 

measurement [SEM], minimum detectable change [MDC]), and MCID) of the two FABQ scales 

(FABQ-W and FABQ-PA), to enhance confidence in their use in clinical practice and research.  

 

MATERIALS AND METHODS 

 

Subjects 

Outpatients consecutively admitted to a Rehabilitation Unit were enrolled between January and 

June 2015. Inclusion criteria were: an established diagnosis of chronic non-specific LBP (i.e. 

documented history of pain lasting for more than twelve weeks, without a recognizable, specific 

pathoanatomical cause of the symptom [19,20]); good understanding of Italian language; and 

being working adults (i.e. employee, self-employed, or housewife). Exclusion criteria were: i) 

presence of one of the following conditions: systemic illness, cognitive impairment (Mini Mental 

State Examination of <24), recent (<12 weeks) myocardial infarction, cerebrovascular events, and 

having previously received any exercise therapy and/or cognitive-behavioural therapy: ii) refusal 

or inability to adhere to the treatment. 

The subjects’ sociodemographic and clinical characteristics were investigated using a specific form 

including information on: age, gender, body mass index, pain duration, education level, 

occupation, co-morbidities, and marital status.  
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To assess the test–retest reliability, 64 participants randomly selected (coin tossing) from the total 

sample were asked to complete the questionnaire twice, within a 96-hour interval, before start of 

the rehabilitation programme.  

This research was part of a prospective single-group observational study approved by the 

Institutional Review Board of the local Hospital (date of approval: 22/12/2014; no. 26/14). All 

subjects gave their written consent to participate and the study was conducted in conformity with 

ethical and humane principles of research. 

 

Outcome measures 

THE ‘FEAR-AVOIDANCE BELIEFS QUESTIONNAIRE’ (FABQ) - It assesses subjects’ beliefs in two domains 

examining how respectively physical activity and work affect LBP. The items are scored on a 7-

point Likert scale (from 0 “completely disagree” to 6 “completely agree”). Higher values indicate 

higher degree of fear-avoidance beliefs. The score of each FABQ scale is used independently: in 

the FABQ-W (range 0-42) 7 out of the 11 original items are added to a sum score (# 6, 7, 9-12, and 

15), and in the FABQ-PA (range 0-24) 4 out of the 5 original items (# 2-5). The 5 remaining 

questions are not used in scoring but just as delusive items, as proposed by Waddell et al. [7]. The 

satisfying psychometric properties of the Italian FABQ (FABQ-It) have been proved (Cronbach α of 

0.82; test-retest reliability of 0.87; and moderate correlation with the Tampa Scale of 

Kinesiophobia of 0.440) [8]. 

THE GLOBAL PERCEIVED EFFECT – At the end of treatment subjects’ global perceived effect of the 

intervention related to fear-avoidance beliefs (GPE) was evaluated using the following question: 

“Overall, how much did the treatment you received help your fear of movement due to current 

pain?”. The perceived effect was scored using a 7-level Likert scale with following response 
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options: -3 “made things a lot worse”; -2 “made things worse”; -1 “made things partially worse”; 0 

“did not help (unchanged)”; +1 “helped only a little”; + 2 ”helped”; + 3 “helped a lot” [21].  

The physiotherapist (blind to FABQ results) who treated each participant was asked to answer a 

similar question (“Overall, how much do you think that the treatment you delivered did help your 

subject’s fear of movement due to her/his current pain?” ), scored in the same way, in order to 

assess his/her perceived change in subjects’ fear-avoidance beliefs, over the treatment period 

(namely, GPE-PT).  

 

Procedure 

Participants underwent an individual 60-min motor training sessions twice a week for eight-week 

outpatient programme, that included exercises aimed at improving postural control, strengthening 

and stabilising the back muscles, and stretching. Subjects additionally received 60-min cognitive-

behavioural therapy sessions once a week for eight-week aimed at modifying their fear of 

movement beliefs, and ensuring gradual reactions to illness behaviours, as well as information and 

education in ergonomic principles. This rehabilitation programme was the same for all of the 

subjects and was preliminary tested for efficacy by means of a randomized controlled pilot study 

[22]. During the study, mild analgesics (i.e. paracetamol) and non-steroidal anti-inflammatory 

drugs (NSAIDs) were permitted. No more than one tablet per day on demand for more than 5-7 

days continuously was allowed; their intake as well as patients’ symptoms and needs were 

constantly monitored.  

All subjects were required informed consent concerning research aim, questionnaires and 

procedures, before study began. Questionnaires were administered as part of the pre/post- 

rehabilitation assessment by our staff (one physiotherapist with a master’s degree, not involved in 
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any other part of the study), who checked them and returned any uncompleted part to the 

participants for completion; thus, there were no missing values.  

 

Statistical analysis 

In each of the two FABQ scales indexes of reliability and responsiveness have been calculated, 

being reliability a critical component of responsiveness. 

Reliability has been determined as: i) internal consistency, calculating Cronbach’s alpha; the closer 

to 1, the higher the internal consistency of the scale’s items. Alpha values of >0.70 are 

recommended for group-level comparisons, whereas a minimum of 0.85 to 0.90 is desirable for 

individual judgments; ii) test-retest reliability of global scores, by means of the Intraclass 

Correlation Coefficient, with a ‘two-way mixed effects, single measurement’ model, ICC(2,1) [10]. 

Test-retest reliability was expected to be high and thus 64 subjects were judged as adequate to 

verify a test-retest correlation of 0.8 with a 95% CI width of 0.2 (α = 0.05) [23].  

Responsiveness was investigated both with distribution- and anchor-based methods. As for 

distribution-based methods (that analyze the ability to detect change in general), we calculated 

the standard error of measurement (SEM) based on the analysis of variance used to produce the 

test-retest ICC (equation 1) [9,10] 

 

                                   Equation 1 

 

Based on the SEM, we calculated the minimum detectable change (MDC) as in equation 2. 

                                 Equation 2 
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The MDC represents the smallest change in score that probably reflects true change, and not 

simply measurement error. Its 90% confidence level (MDC90) corresponds to a z value of 1.65, 

while the 95% confidence level (MDC95) to a z value of 1.96 in Equation 2. The meaning of these 

values is that if, for instance, a subject has a change score larger than the MDC95 threshold, it is 

possible to state (with 95% confidence) that this change is real and not due to measurement error 

[10].  

The anchor-based method used GPE as an external criterion (anchor) to determine whether 

changes in outcome scores were clinically meaningful [16-18]. We analyzed two parameters: 1) for 

the mean change approach, we calculated the mean change of participants graded on the GPE as 

not improved (GPE= 0 “did not help (unchanged)”), minimally improved (GPE= 1, “helped only a 

little”), moderately improved (GPE= 2, “helped”), and largely improved (GPE= 3, “helped a lot”); 

and 2) for the receiver operating characteristic (ROC) curve approach, we determined the best 

cutoff score and the area under the curve (AUC) after splitting the participants based on the cutoff 

point indicating large improvement (GPE= 0, 1 or 2 vs. GPE= 3). 

A ROC curve plots sensitivity values (y-axis) against false-positive rates (1-specificity, x-axis) 

[10,24]. Sensitivity was calculated as the number of participants correctly identified as improved 

based on the cutoff value of the external criterion, divided by all participants identified as having 

undergone a large improvement (GPE= 3). Specificity refers to the number of participants who 

were correctly identified as not improved (based on the same cutoff value) divided by all 

participants who did not undergo a large change (GPE= 0-2). The optimal cutoff score was chosen 

as the point that jointly maximized sensitivity and specificity (being associated with the least 

amount of misclassification). The AUC can be interpreted as the probability of correctly identifying, 

in randomly selected pairs of subjects who have and have not shown an improvement, the one 

who has improved. This area theoretically ranges from 0.5 (no discriminating accuracy) to 1.0 
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(perfect accuracy): the greater the AUC, the greater a measure’s ability to distinguish subjects who 

improve from those who do not improve; as a general rule, an AUC>0.80 is considered to have 

excellent discrimination [10, 24]. As an anchor-based method, ROC curves were selected, which 

are useful indicators of the relationship between a measure and an external indicator of change, 

such as the GPE. The optimal cutoff point was estimated from ROC curve, selecting the change 

score associated with the smallest residual sum of sensitivity and specificity. 

In addition, in order to check the validity of our GPE as anchor, we examined its correlation with 

the pre-post treatment change score in both FABQ-W and FABQ-PA , as well as with the rating of 

perceived change in subjects’ fear-avoidance as scored by his/her physiotherapist (GPE-PT), 

hypothesizing to find a nontrivial correlation (>0.30-0.50) with all of them [9].  

 

RESULTS 

 

Subjects 

A flowchart of the enrolment of participants is in Figure 1. The study population consisted of 129 

subjects (43 males, 33%) with an average age of 48 ± 16 years, an average pain duration of 21 ± 17 

months, and an average body mass index of 23 ± 4 kg/m2. At baseline, average pain intensity was 

of 5.8 ± 2 (on a 0-10 numerical rating scale) and an average lumbar disability was of 33.5 ± 7 (on 

the 0-100 Oswestry Disability Index). The main socio-demographic characteristics of the sample 

are shown in Table 1.  

The median scores (interquartile range, IQR) were as follows: i) at admission, FABQ 41 points (IQR 

17); FABQ-W 27 (IQR 10) and FABQ-PA 16 (IQR 7); ii)  at discharge, FABQ 33 points (IQR 17); FABQ-

W 21 (IQR 12) and FABQ-PA 12 (IQR 7); iii) as for the test-retest group (n=64), baseline: FABQ 44 
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points (IQR 18); FABQ-W 26.5 (IQR 17.5) and FABQ-PA 17 (IQR 5.5); retest: FABQ 44 points (IQR 

17.5); FABQ-W 26.5 (IQR 18) and FABQ-PA 17 (IQR 6). 

The values related to Cronbach’s alpha and test-retest reliability – ICC(2,1) - in both scales are 

shown in Table 2, together with related SEMs and MDCs. 

According to the GPE scores, 41.9% of subjects (n=54) had no or minimal improvement (GPE 0 or 

1), 32.5% (n=42) had a moderate improvement (GPE= 2), and 24.8% (n=32) had a large 

improvement (GPE= 3). Just one person (0.8% of the sample) referred a minimal deterioration in 

fear-avoidance beliefs (GPE: -1 “made things partially worse”) and was not inserted into 

calculations.  

The score changes - median (IQR) - according to GPE levels were as follows: i) 0 points (IQR 2), for 

both FABQ-PA and FABQ-W, in those who rated a null or minimal improvement (GPE= 0 or 1); ii) 3 

points (IQR 3) for FABQ-PA and 7 (IQR 6) for FABQ-W in those who rated moderate improvement 

(GPE= 2); and iii) 8 points (IQR 8) for FABQ-PA, and 10 points (IQR 8) for FABQ-W in those who 

rated a large improvement (GPE= 3). 

Splitting GPE data into null/minimal/moderate improvement vs. large improvement (i.e. GPE= 0-2 

vs. GPE= 3): 1) for FABQ-PA, the AUC was 0.97 (95% CI 0.95-0.99). The cutoff score that best 

identified meaningful change in fear-avoidance beliefs about physical activity was a change of 4 

points (sensitivity 90.2; specificity 90.8);  2) for FABQ-W, the AUC was 0.97 (95% CI 0.95-0.99) 

(Figure 2). The cutoff score that best identified meaningful change in fear-avoidance beliefs about 

work activities was a change of 7 points (sensitivity 90.2; specificity 94.3).  

Overall, a MCID value of 4 points for FABQ-PA and 7 points for FABQ-W was selected as the best 

triangulation of these results, with values higher that the respective MDC95 value for each scale. 
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The correlations between GPE and pre-post treatment change score were good both with FABQ-W 

(rs= 0.71) and FABQ-PA (rs= 0.68), while that between GPE and GPE-PT  was excellent (rs= 0.84). 

 

DISCUSSION 

 

Different approaches have been previously used to calculate responsiveness: in this study, we 

used both distribution-based and anchor-based methods. 

It has been recommended that distribution-based methods should be used cautiously as they tend 

to measure the magnitude of change scores rather than their validity [9, 10].  

In general, distribution-based approaches should act only as temporary surrogates, pending 

availability of empirically established anchor-based MCID values. Indeed, the results of anchor-

based methods (and related values of MCID) should be considered more important than those of 

the distribution-based methods (including values of MDC) [9]. 

Our responsiveness indices (for FABQ-PA: MDC95=3.69; and for FABQ-W: MDC95=5.95) calculated 

with distribution-based methods showed values in line with the literature, that reported MDC95 

values ranging from 2.1 [12] to 9 [14] for FABQ-PA, and from 2.75 [12] to 16 [14] for FABQ-W.  

Concerning the point above, it is important to recognize that: (a) the MDC values reflect the 

specific ICC values (on equal terms, the lower the reliability coefficient, the greater the SEM and 

the higher the MDC will be) and standard deviation values in each particular study, and therefore 

different groups of individuals would be expected to generate different values; (b) changes below 

the MDC threshold could be interpreted at an individual level as random fluctuations in score 

rather than actual change [24]. 

As for anchor-based methods, the first issue related to the appropriateness of cutoff values is the 

selection of the anchor. We used a 7-point GPE (3 negatives, 3 positives, and an “unchanged” 
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category) and considered subjects with GPE values of +3 (‘helped a lot’) as largely improved and 

the others (GPE= 0, +1, +2) as not-significantly or moderately improved.  In the literature, there is 

no agreement on the type of GPE to use, the threshold at which to dichotomize the GPE, or which 

groups to include in the analysis [25]. For instance, the choice to include in the “changed” group 

those who reported moderate improvement (GPE= 2, ‘helped’) would have inevitably led to a 

lower cutoff point in the ROC analysis. However, the value would have been lower than our MDCs; 

thus, this finding corroborates our cutoff choice.  

Moreover, the validity of using GPE as an anchor (i.e. the ability of the respondents to reasonably 

estimate the change in their fear-avoidance beliefs) in this study has been corroborated by its high 

correlation with pre-post treatment change scores in both FABQ-W and FABQ-PA, as well as with 

the rating of change in subject’s fear-avoidance perceived by his/her physiotherapist.  

The cutoff score identified by receiver-operating characteristics curves (a change of 4 points in 

FABQ-PA and of 7 points FABQ-W) showed very good sensitivity, specificity, and classification 

accuracy (all of >90%). 

Overall, in establishing the MCID, we have to select values that are above the MDC.  

After triangulation of all our results, we argue that:  

- as for FABQ-PA, a change of 4 points seems the most appropriate MCID value. This value is higher 

than MDC95 (3.69 points) and over the median value of those who rated themselves as moderately 

improved (GPE= 2), and represents the best cutoff in the ROC curve (accuracy of 93%).  

- as for FABQ-W, a change of 7 points appears as the best MCID. This value represents the best 

cutoff in the ROC curve (and exactly the median of those who rated themselves as moderately 

improved), and is higher than MDC95 (5.95 points). 

The use of these thresholds should be clinically driven. Adopting an higher threshold, fewer people 

would be identified by the instrument as having shown a minimal clinically important change in 
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their fear-avoidance beliefs. This could increase, for example, the risk of undertreating some 

psychological factors playing a major role in the disability levels exhibited by chronic LBP subjects, 

particularly in the absence of established FABQ cutoff values for low, moderate or high levels of 

fear-avoidance beliefs [26,27].  

Overall, a change of 4 points represents a variation of 16.7% for FABQ-PA (maximum score: 24), 

and that of 7 points a variation of 16.7% for FABQ-W (maximum score: 42). To the Authors’ 

knowledge this is the first time these estimates are made available. 

However, caution in generalizing these results is warranted due to some study limitations: 

) measurement error (and parameters derived from it) are not often constant across 

different levels of function and related scores [28]; 

) the MCID estimates are context specific, and thus they vary according to methods, anchor 

and sample characteristics (including disease severity and baseline values) [29,30];  

) a subject’s GPE is likely to include constructs additional to those measured by the 

questionnaire assessing the perceived effect of the intervention related to fear-avoidance 

beliefs [25,31]. Indeed, subjects often show a problematic ability to understand the context 

of the GPE question, and thus they take into account also global changes in pain, disability 

and/or quality of life when assessing their improvement (or deterioration). Likewise, it has 

been shown that also physiotherapists’ ratings of perceived subject’s fear-avoidance seem 

unable to discriminate fear-avoidance from other factors (such as catastrophizing or 

disability) [32]. Furthermore, the GPE (and the MCID values derived from it) may suffer 

from the problem of the subjective retrospective judgments of change (e.g., due to “recall 

bias”) [33].  

) the selection criteria of our convenience sample (recruited with a consecutive sampling 

method) may represent a threat to external validity. Our sample was a cross-section of 
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adults drawn from a single Italian rehabilitation facility and with different severities: 

further studies are recommended in other countries and contexts.  

) the responsiveness of the two FABQ scales in subjects identified as worsening needs to be 

addressed yet.  

 

In conclusion, this study findings show that both FABQ-W and FABQ-PA were sensitive in detecting 

clinical changes in subjects with chronic LBP undergoing multidisciplinary rehabilitation. The 

MCIDs provided by this study represent cutoffs that seem to accurately identify important change 

in fear-avoidance beliefs, according to subject’s judgement. Thus, it is recommended taking these 

MCID estimates into account when assessing improvement or planning clinical studies on similar 

samples. 
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Table 1. Socio-demographic characteristics of the study sample (n=129). 

 

Variable No. % 

Marital status   

 Unmarried 52 40 

 Married 70 54 

 Widowed 7 6 

Employment   

 Employee 70 54 

 Self-employed 45 35 

 Housewife 14 11 

Education   

 Elementary school 12 9 

 Middle school 31 24 

 High school 49 38 

 University 37 29 

Smoking   

 Yes 20 16 

 No 109 84 

Comorbidities    

Cardiac diseases  30 24 
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Respiratory diseases 18 14 

Gastroenteric diseases 7 5 

Endocrine diseases 11 9 

None 63 48 
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Table 2 – Indices of reliability (internal consistency; test-retest reliability) and of distribution-based 1 

responsiveness, related to FABQ-PA and FABQ-W. 2 

 3 

  

FABQ -PA 

 

FABQ-W 

 

Cronbach’s alpha 

 

 

0.75 

 

0.85 

 

Test-retest reliability, ICC(2,1) 

 

 

0.90 

 

0.95 

 

SEM (score points) 

 

 

1.33 

 

2.15 

 

MDC90 (score points) 

 

 

3.11 

 

5.01 

 

MDC95 (score points) 

 

 

3.69 

 

5.95 

 4 

FABQ-PA: Fear-Avoidance Beliefs-Physical Activity; FABQ-W: Fear-Avoidance Beliefs-Work; ICC: 5 

Intraclass Coefficient Correlation; SEM: Standard Error of Measurement; MDC: Minimum 6 

Detectable Change. 7 

 8 

9 
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Figure legends 10 

 11 

Figure 1 – Flowchart of enrolment procedure 12 

 13 

Figure 2 - Receiver-operating-characteristic curves of the FABQ-PA and FABQ-W, showing their 14 

overall accuracy in identifying a large improvement (reduction) in fear-avoidance beliefs, 15 

according to the GPE at post-treatment (GPE 0, +1, +2 vs. GPE +3). 16 

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 




