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The main aim of this study was to evaluate the perceived level of diffi-
culty and fear of movement among patients with chronic low back pain 
(CLBP) compared with asymptomatic subjects when they visualized 
motor control therapeutic exercises (MCTEs) commonly used in physio-
therapy. Our secondary objective was to analyse the correlation be-
tween fear of MCTEs and other psychological and disability variables. 
Thirty patients with CLBP comprised the treatment group, and 30 as-
ymptomatic subjects comprised the control group. The procedure con-
sisted of showing photographs and videos of seven MCTEs and having 
the participants rate their perceived difficulty and fear. Participants then 
answered a series of psychological self-report measures. Differences 
were found between groups in perceived difficulty of the MCTEs shown 
in videos (F= 21.06, P< 0.001) and photographs (F= 15.86, P< 0.001), as 
well as for perceived fear (F= 9.71, P< 0.001; F= 8.61, P< 0.001, respec-

tively). Regression analysis indicated that in the CLBP group the predic-
tor variable for perceived difficulty and fear was the lumbar disability 
(explaining 44% and 28% of the variance, respectively), however in the 
control group the predictor variables were catastrophizing and self-effi-
cacy (38% and 34% of the variance, respectively). In conclusion, pa-
tients with CLBP experience greater perceived level of difficulty and 
fear of movement when visualizing MCTEs than asymptomatic subjects. 
Psychological factors and disability were correlated with perceived dif-
ficulty and fear when videos and photographs of exercises were 
shown.

Keywords: Recurrent low back pain, Fear-avoidance beliefs, Self-effi-
cacy, Exercise 

INTRODUCTION

Chronic low back pain (CLBP) has a great impact on Western 
society, through either absenteeism or disability in daily life, espe-
cially in developed countries (Loney and Stratford, 1999). Accord-
ing to de la Cruz-Sánchez et al. (2012), 24% of the Spanish popu-
lation has suffered some kind of back pain during the last year, 
and CLBP is more frequent in women (30.2%–17.5%). The pain 
is considered as a chronic condition when it persists for at least 12 
weeks (Airaksinen et al., 2006). Most of the patients that suffer an 

acute episode of low back pain recover relatively quickly, but a 
small percentage of those patients become chronic (George et al., 
2004).

Chronic back pain is related to a low or moderate physical ac-
tivity intensity pattern, and it produces a significant functional 
disability (Thomas et al., 2010). In the Fear-Avoidance Model of 
Pain described by Vlaeyen et al. (1995), CLBP could lead to cata-
strophizing, fear of movement (kinesiophobia), and avoidance be-
lief attitudes, which together could perpetuate pain. Psychosocial, 
physical, and behavioural components play important roles in the 
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chronicity of low back pain (Thomas et al., 2010; Vlaeyen et al., 
1995). The main goals of clinical research are focused on pain 
treatment, functional recovery, and minimization of avoidance be-
haviours (Barzilay et al., 2015; Lawford et al., 2015; Wälti et al., 
2015). Specific muscle training is one of the key options for man-
agement of low back pain (Yue et al., 2014). However, current 
treatment could be improved by adding an appropriate approach 
based on psychosocial factors in order to focus on reducing pain, 
improving function, and minimizing avoidance behaviours 
(Thomas et al., 2010).

The clinical interaction between physical function and psycho-
social characteristics is one of the areas of interest in recent litera-
ture (Karayannis et al., 2013). The potential therapeutic role of 
this interaction in the management of persisting pain and the 
functional impact of chronicity must be addressed properly. This 
interaction between the physical function and psychological part 
has been demonstrated in research showing that kinesiophobia is 
associated with rigidity of the trunk (Karayannis et al., 2013).

According to Leeuw et al. (2007), kinesiophobia contributes to 
the development and maintenance of CLBP. It has been postulated 
that fear of movement could lead to subsequent avoidance of physi-
cal activity and contributes to the development of chronic pain 
syndrome (Barke et al., 2012).  There is some evidence that exer-
cise programs can lead to a reduction in the level of kinesiophobia 
in such patients (Klaber Moffett et al., 2004). Kinesiophobia has 
the broadest relationship with the mechanical properties of the 
spine, such as muscle activation and movement patterns of the 
trunk. However, other factors, such as catastrophism, depression, or 
fear-avoidance factors, are also related to the mechanical properties 
of the spine (Karayannis et al., 2013). Due to this interaction, it is 
suggested that the evaluation of kinesiophobia during treatment 
planning could lead to a more appropriate therapeutic approach. 

In addition, previous studies have investigated the perception 
of harm or fear to movement when showing patients photographs 
of activities of daily living or after performing a specific lumbar 
region test (Demoulin et al., 2013; George et al., 2009; Houben 
et al., 2005; Trost et al., 2009). However, to our knowledge, there 
are no studies evaluating the perception of difficulty and fear from 
motor control therapeutic exercises (MCTEs).

For all this, the main objective is to evaluate the perceived level 
of difficulty and fear of movement by patients with CLBP com-
pared with asymptomatic subjects when visualizing MCTEs com-
monly used in physiotherapy. The secondary objective is to anal-
yse the correlation between fear of MCTEs with kinesiophobia, 
catastrophizing, and self-efficacy.

MATERIALS AND METHODS

Study design  
This research was a cross-sectional design with a nonprobabilis-

tic sample. The sample was composed of two groups, the first 
group comprised patients with CLBP and the second group con-
sisted of asymptomatic subjects as a control group (CG). All of 
the procedures used in this study were planned under the ethical 
norms of the Helsinki Declaration and were approved by the Lo-
cal Ethics Committee of the Center for Advanced Studies of Uni-
versity La Salle, Madrid, Spain. This study follows the STROBE 
(Strengthening the Reporting of Observational Studies in Epide-
miology) statement (von Elm et al., 2008). After receiving de-
tailed information about the study, the volunteers provided writ-
ten informed consent.

Recruitment of participants 
A consecutive nonprobabilistic convenience sample of 30 pa-

tients with CLBP and 30 healthy subjects for the CG were re-
cruited between February 2014 and June 2014. The sample was 
recruited from outpatients of a primary health care centre in Ma-
drid, Spain. Patients in the CLBP group were selected if they met 
all of the following inclusion criteria: (a) low back pain in at least 
the prior six months; (b) low back pain of nonspecific nature; and 
(c) men and women aged 18 to 65 yr old. And as exclusion crite-
ria: (a) the presence of neurological signs (such as weakness per-
ceived in the lower limbs); (b) specific spinal pathology (e.g., ma-
lignancy, inflammatory joint or bone diseases); (c) having under-
gone back surgery.

The CG was recruited from our university campus and the local 
community through flyers, posters, and social media. Healthy 
participants were examined and included in the study if they met 
the following criteria: (a) subjects who have not had low back pain 
in the last 6 months; (b) men and women aged 18 to 65 yr old. 

These general exclusion criteria are common to both groups: (a) 
any cognitive disability that hinders viewing of the audio-visual 
material; (b) illiteracy; (c) understanding or communication diffi-
culties; and (d) insufficient Spanish language comprehension to 
follow measurement instructions.

Outcomes
Fear and difficulty

As primary outcomes the perceived fear and difficulty were 
measured with the Visual Analogue Scale (VAS) as: Fear VAS 
(FVAS); difficulty VAS (DVAS). The VAS consists of a 100-mm 
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line, the left side of which represents “no fear” or “no difficulty”, 
whereas the right side represents “maximal fear” or “maximal dif-
ficulty”. The participants placed a mark where they felt represent-
ed their perception of fear or difficulty. The perceived fear and dif-
ficulty for each photography and video of the MCTEs were quan-
tified in mm. The total sum of mm was calculated separately for 
pictures and for videos for each variable.

Disability and function 
The Roland Morris Disability Questionnaire (RMDQ) was used 

to assess the physical disability in activities of daily living due to 
low back pain. This self-administered questionnaire consists of 24 
items that refer to the limitations of daily activities as a result of 
low back pain (Roland and Morris, 1983). The total score ranges 
from 0 to 24 (higher scores indicate a more severe disability level). 
The Spanish version of RMDQ has been demonstrated as having 
acceptable psychometric properties (Kovacs et al., 2002).

Pain catastrophizing 
The Spanish version of the Pain Catastrophizing Scale (PCS) as-

sesses the degree of pain catastrophizing (García Campayo et al., 
2008; Sullivan et al., 1995). The PCS has 13 items and a 
three-factor structure: rumination, magnification, and helpless-
ness. Each item is rated on a 5-point scale from 0 (not at all) to 4 
(all the time). The theoretical range is between 0 and 52, with 
lower scores indicating less catastrophizing. The PCS has been 
demonstrated as having acceptable psychometric properties 
(García Campayo et al., 2008).

Pain-related fear 
The Spanish version of the Tampa Scale for Kinesiophobia 

(TSK-11) is a self-reported questionnaire that assesses fear of rein-
jury due to movement (Gómez-Pérez et al., 2011). The TSK-11 is 
an 11-item questionnaire that eliminates psychometrically poor 
items from the original version of the TSK (Kori et al., 1990) to 
create a shorter questionnaire with comparable internal consisten-
cy. Total TSK-11 scores range from 11 to 44 points, and each item 
is scored on a 4-point Likert scale (1, strongly disagree; 4, strongly 
agree). Higher scores indicate greater fear of pain, movement, and 
injury. The TSK-11 has a two-factor structure covering activity 
avoidance and harm, and it has been demonstrated as having ac-
ceptable psychometric properties (Gómez-Pérez et al., 2011).

Self-efficacy
 Self-efficacy was assessed through the Spanish version of the 

Chronic Pain Self-Efficacy Scale (CPSS) (Anderson et al., 1995). 
The scale was developed to measure the perceived self-efficacy and 
ability to cope with the consequences of pain in chronic pain pa-
tients. The Spanish version of this scale consists of 19 items and 
three domains that assess self-efficacy for pain management, phys-
ical functioning, and coping with symptoms. CPSS total scores 
are obtained by adding patient responses to each item, with high-
er scores indicating greater self-efficacy for managing pain. The 
Spanish version of the CPSS has been demonstrated as having ac-
ceptable psychometric properties (Anderson et al., 1995). 

Procedure
After consenting to participation, all the recruited patients re-

ceived a sociodemographic questionnaire to complete on the day 
of the measurement, which collected gender, date of birth, marital 

Fig. 1. Representative photographs of exercises used to assess the perceived 
fear and difficulty. A, initial position; B, final position; EX, exercise; EX1, breath-
ing lying up; EX2, pelvic bridging exercise; EX3, leg flexion; EX4, arm flexion; 
EX5, leg extension; EX6, arm flexion and leg extension; EX7, stand up from a 
chair.
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status, living arrangements, education level, and work status. 
When subjects completed the sociodemographic questionnaire, 
they were shown audio-visual material consisting of seven differ-
ent MCTEs performed by a male subject (Fig. 1), which were first 
shown through photographs and then with videos. The videos 
and photographs used in this study featured very common exer-
cises used in the treatment of CLBP, which have also been investi-
gated in many scientific studies. Each time that the subjects 
watched a video or photography, they proceeded to assess the per-
ceived difficulty and fear related to the MCTEs using a VAS. This 
procedure was the same for both groups. 

Finally, each participant had to complete a battery of self-report 
measures (RMDQ, PCS, TSK-11, and CPSS) with an invariable 
order across the participants to assess psychological and disability 
aspects.  

Sample size calculation
A power calculation was considered for the sample size calcula-

tion to detect between-group differences in the primary outcome 
measures (perception of fear or difficulty). To obtain 80% statisti-
cal power (1-β error probability) with an α error level probability 
of 0.05, we considered two groups and seven measurements for 
primary outcomes using analysis of variance (ANOVA) within-be-
tween interaction and a small effect size of 0.20. This generated a 
total sample size of 54 participants (27 participants per group). 
The sample size was estimated with G*Power ver. 3.1.7 (Univer-
sity of Dusseldorf, Dusseldorf, Germany) (Faul et al., 2007).

Statistical analysis
Descriptive statistics that were used to summarize data for con-

tinuous variables are presented as mean±standard deviation and 
the 95% confidence interval, while categorical variables are pre-
sented as an absolute number or relative frequency percentage. 
The central limit theorem justifies the use of parametric tests 
(Mouri, 2013; Nixon et al., 2010).

A chi-square test with residual analysis was used to compare 
categorical variables. A Student t-test was used to compare vari-
ables (sociodemographic questionnaire and self-report measures). 
For outcome variables, we used two-way repeated-measures mod-
els in ANOVA, including within-between interaction factors. The 
factors analysed were group (CG and CLBP group) and test (per-
ception of fear or difficulty of each MCTEs). Test x group interac-
tion was also analysed. The hypothesis of interest was the test x 
group interaction. Post hoc analysis with Bonferroni corrections 
was performed in the case of significant ANOVA findings for 

multiple comparisons between variables. Effect sizes (Cohen d) 
were calculated for outcome variables.

According to Cohen method, the magnitude of the effect was 
classified as small (0.20 to 0.49), medium (0.50 to 0.79), or large 
(0.8) (Cohen, 1988). The relationship between total information 
of the perceived difficulty and fear and psychological and disabili-
ty variables was examined using Pearson correlation coefficients.

Multiple linear regression analysis was performed to estimate the 
strength of the associations between the results of mean of difficulty 
perceived to photographs and videos (DIFMEAN) (model 1) and 
mean of fear perceived to photographs and videos (FEARMEAN) 
(model 2) (criterion variables). PCS, TSK-11, CPSS, and RMDQ 
were used as predictor variables. Variance inflation factors were cal-
culated to determine whether there were any multicollinearity is-
sues in either of the two models.

The strength of association was examined using regression coef-
ficients (β), P-values, and adjusted R2. Standardized beta coeffi-
cients were reported for each predictor variable included in the fi-
nal reduced models to allow for direct comparison between the 
predictor variables in the regression model and the criterion vari-
able being studied. Another general guideline provided for regres-
sion analyses is to have between 5 and 10 subjects per predictor 
variable (Hair et al., 1998).  The IBM SPSS Statistics ver. 21.0 
(IBM Co., Armonk, NY, USA) was used for statistical analysis. 
The significance level for all tests was set to P<0.05.

RESULTS

The baseline characteristics of sociodemographic, psychological, 
and pain-related variables of the sample are summarized in Table 
1. The total study sample consisted of 60 participants (29 females 
and 31 males). Table 1 shows no statistically significant differenc-
es between groups in relation to sociodemographic variables ex-
cept for three psychological variables: RMDQ, TSK-11, and PCS. 
There were no statistically significant differences for age, gender, 
height, weight, marital status, educational level, and self-efficacy 
between groups.

Perceived fear toward photographs and videos
The ANOVA revealed significant differences between the type 

of the exercises (F=8.61, P<0.001), for the group factor vs. exer-
cises (F=2.07, P<0.05), related to the interaction for exercise vs. 
group (F=34.82, P<0.001), and also regarding the perceived fear 
toward the photographs. The data for fear and difficulty perceived 
to the exercise photographs can be seen in Table 2. Post hoc analy-
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sis revealed higher values on the perceived fear for the CLBP 
group compared to the CG. Statistically significant differences be-
tween the patients and the CG were observed in relation to fear in 

response to 4 photographs (Table 2).
For perceived fear toward the videos, the ANOVA showed dif-

ferences between exercises (F=34.98, P<0.001). There was also a 
significant effect between groups (F=9.71, P<0.001) and an in-
teraction for group vs. exercises (F=2.01, P=0.046). The data for 
perceived fear toward the videos can be seen in Table 3. Fear val-
ues were higher for the low back pain group than for the CG. The 
post hoc analysis shows differences between groups (Table 3). Sta-
tistically significant differences between the patients and the CG 
were observed in relation to fear in response to three videos. 

Perceived difficulty to photograph and video
Regarding the perceived difficulty from photographs, the ANO-

VA revealed a significant difference for group vs. exercises (F=1.31, 
P=0.251) and for the group factor (F=15.86, P<0.001). There 
were also differences between exercises (F=57.07, P<0.001). The 
post hoc analysis showed an augmented perception of difficulty from 
the photographs in the CLBP group (Table 2). Regarding per-
ceived difficulty, there were statistically significant differences for 
three photographs between groups.

For the perceived difficulty from the videos, the ANOVA showed 
statistically significant differences between exercises (F=64.95, 
P<0.001). There was also a difference in the interaction for group vs. 
exercises (F=2.06, P<0.05) and a significant difference between 
groups (F=21.06, P≤0.001). The post hoc analysis showed an in-
creased level of perceived difficulty in the CLBP group, and there were 
statistically significant differences for three videos between groups.

Table 1. Descriptive statistics for demographic and clinical status variables 
(n= 60)   

Variable CLBP (n= 30) CG (n= 30) P-value

Age (yr) 47.03± 15.54 42.90± 14.72 0.30*
Gender

Female 
Male

  
16 (53.3)
13 (43.3)

  
14 (46.7)
17 (56.7)

0.43†

  
  

Height (cm) 165.4± 7.88 168.5± 7.46 0.12*
Weight (kg) 69.13± 10.74 74.10± 12.95 0.11*
Marital status

Single
Widow
Married
Divorced

  
8 (26.7)
1 (3.3)

20 (66.7)
1 (3.3)

  
10 (33.3)
1 (3.3)

18 (60)
1 (3.3)

  
0.95†

  
  
  

Educational level
No studies
Primary education
Secondary education
College education

  
6 (20.0)
7 (23.3)

12 (40.0)
5 (16.7)

  
0 (0)
6 (20)

16 (53.3)
8 (26.7)

0.06†

  
  
  
  

RMDQ 7.23± 4.08 0.93± 1.34 < 0.01*
PCS 21.13± 11.04 10.43± 8.16 < 0.01*
TSK-11 29.27± 8.06 24.83± 7.11 0.03*
CPSS 250.97± 32.56 254.87± 25.14 0.61*

Values are presented as mean± standard deviation or number (%).  
CLBP, chronic low back pain; CG, control group; RMDQ, Roland-Morris Disability 
Questionnaire; PCS, Pain Catastrophizing Scale; TSK-11, Tampa Scale of Kinesio-
phobia-11; CPSS, Chronic Pain Self-Efficacy Scale.   
*Independent-samples t-test. †Chi-square tests.   

Table 2. Descriptive data of results and multiple comparisons of fear and difficulty perceived to the exercise photographs    

Fear and difficulty CLBP CG Mean difference (95% CI) Effect size (d)

Fear perceived to photographs
Exercise 1
Exercise 2
Exercise 3
Exercise 4
Exercise 5
Exercise 6
Exercise 7

  
3.70± 7.82

19.07± 23.87
12.43± 17.00
8.53± 12.37

15.90± 22.19
22.63± 24.79
10.13± 20.04

  
1.23± 5.67
6.27± 12.73
0.53± 1.71
4.10± 11.67
6.53± 16.87
7.83± 16.97
0.80± 3.35

  
2.47 (-1.06–5.99)            

12.80 (2.91–22.69)* 
11.90 (5.66–18.15)**         
4.43 (-1.78–10.65)          
9.37 (-0.82–19.55)            

14.80 (3.82–25.78)**          
9.33 (1.91–16.76)*     

  
0.36
0.67
0.98
0.37
0.47
0.70
0.65

Difficult perceived to photographs
Exercise 1
Exercise 2
Exercise 3
Exercise 4
Exercise 5
Exercise 6
Exercise 7

  
5.27± 9.73

26.78± 22.73
15.30± 18.93
11.83± 16.50
16.50± 18.04
29.53± 25.30
12.07± 19.38

  
1.43± 4.54

11.96± 20.90
3.43± 6.52
6.57± 13.54
9.36± 18.72

17.21± 24.04
2.71± 5.46

  
3.84 (-0.21–7.89)            
14.9 (3.39–26.41)*     

11.87 (4.32–19.43)**         
5.27 (-2.71–13.24)          
7.14 (-2.53–16.81)            

12.32 (-0.68–25.32)          
9.35 (1.74–16.96)*     

  
0.51
0.68
0.84
0.34
0.38
0.49
0.66

Values are presented as mean± standard deviation.    
CLBP, chronic low back pain; CG, control group; CI, confidence interval.    
*P< 0.05. **P< 0.01.    
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Correlations analysis 
Table 4 shows the results of the correlation analysis examining 

the bivariate relationships among psychological measures, as well 
as perceived difficulty and perceived fear measured just after 
showing the photographs and videos to the subjects. The stron-
gest correlations were found in the analysis for the CLBP group 
with perceived disability measured with the RMDQ and mean of 
perceived difficulty to photographs and with RMDQ and mean of 
perceived difficulty to videos. The perceived difficulty between 
photographs and videos was equal (r=0.68, P<0.001). For the 
CG, the greatest correlation was between self-efficacy measured 

with the CPSS and the difficulty perceived in the photographs, 
which had a negative association (r=-0.68; P<0.001). Table 4 
shows the results of bivariate correlations for the CG and the 
CLBP group.

Multiple linear regression analysis 
A linear regression analysis was performed to evaluate contribu-

tors to DIFMEAN revealing equal perceived difficulty between 
the photographs and videos, and FEARMEAN revealing equal 
perceived fear between photographs and videos. The results are 
presented in the Tables 5 and 6. In the first model, as shown in 

Table 3. Descriptive data of results and multiple comparisons of fear and difficulty perceived to the exercise videos    

Fear and difficulty CLBP CG Mean difference (95% CI) Effect size (d)

Fear perceived to videos
Exercise 1
Exercise 2
Exercise 3
Exercise 4
Exercise 5
Exercise 6
Exercise 7

  
2.43± 5.81

20.43± 26.41
11.03± 13.53
7.23± 8.41

14.50± 20.69
23.17± 27.66
11.37± 20.78

  
1.37± 6.39

10.03± 20.92
0.57± 1.94
5.50± 14.11
6.17± 18.99
9.20± 16.60  
2.13± 5.36

  
1.07 (-2.09–4.22)            

10.40 (-1.91–22.71)     
10.47 (5.47–15.46)**         
1.73 (-4.27–7.74)          
8.33 (-1.93–18.6)            

13.97 (2.18–25.76)*          
9.23 (1.39–17.08)*     

  
0.17
0.43
1.08
0.15
0.42
0.61
0.61

Difficult perceived to videos
Exercise 1
Exercise 2
Exercise 3
Exercise 4
Exercise 5
Exercise 6
Exercise 7

  
3.83± 8.87

30.70± 21.82
12.70± 12.75
12.03± 17.56
18.83± 21.08
30.73± 23.43
17.17± 22.16

  
1.89± 6.09

13.86± 19.89
3.79± 6.53
6.71± 14.18

10.50± 18.53
19.54± 26.14
3.64± 7.62

  
1.94 (-2.09–5.97)            

16.84 (5.84–27.85)**     
8.91 (3.53–14.30)**         
5.32 (-3.11–13.75)          
8.33 (-2.14–18.80)            

11.20 (-1.84–24.24)          
13.52 (4.68–22.37)**     

  
0.25
0.81
0.88
0.33
0.41
0.45
0.82

Values are presented as mean± standard deviation.    
CLBP, chronic low back pain; CG, control group; CI, confidence interval.    
*P< 0.05. **P< 0.01.    

Table 4. Pearson correlation coefficient between variables analyzed in the study      

Variable DPPMEAN DPVMEAN DIFMEAN FPPMEAN FPVMEAN FEARMEAN

RMDQ
CLBP
CG

 
0.67**
0.11

 
0.67**
0.12

 
0.68**
0.12

 
0.58**
0.30

 
0.51**
0.30

 
0.55**
0.30

PCS
CLBP
CG

 
0.34
0.51**

 
0.40*
0.49**

 
0.38*
0.51**

 
0.09
0.38*

 
-0.01
0.37*

 
0.05
0.38*

TSK-11
CLBP
CG

 
0.36
0.45*

 
0.28
0.50**

 
0.33
0.48*

 
0.28
0.42*

 
0.28
0.37*

 
0.29
0.40

CPSS
CLBP
CG

 
0.17

-0.68**

 
0.20

-0.58**

 
0.19

-0.63**

 
-0.05
-0.51**

 
-0.04
-0.43*

 
-0.04
-0.47**

DPPMEAN, mean of perceived difficulty to photographs; DPVMEAN, mean of perceived difficulty to videos; DIFMEAN, mean of perceived difficulty to photographs and videos; 
FPPMEAN, mean of perceived fear to photographs; FPVMEAN, mean of perceived fear to videos; FEARMEAN, mean of perceived fear to photographs and videos; CLBP, chron-
ic low back pain; CG, control group; RMDQ, Roland-Morris Disability Questionnaire; PCS, Pain Catastrophizing Scale; TSK-11, Tampa Scale of Kinesiophobia-11; CPSS, Chronic 
Pain Self-Efficacy Scale.      
*P< 0.05. **P< 0.01.      
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Table 5, the criterion variable DIFMEAN was predicted by dis-
ability measured with the RMDQ (for the CLBP group), explain-
ing 44% of the variance. The variables PCS (β=0.15, P=0.32), 
TSK (β=-0.03, P=0.88), and CPSS (β=0.16, P=0.24) were not 
significant predictors. In the CG, the variables CPSS (β=-0.58, 
P<0.01) and PCS (β=0.43, P=0.003) explained 38% of the 
variance in predicting the criterion variable DIFMEAN. The 
RMDQ (β=0.94, P=0.49) and the TSK-11 (β=0.25, P=0.08) 
were not significant predictors. 

In the second model, as presented in Table 6, the FEARMEAN 
was predicted by RMDQ for the CLBP group, explaining 28% of 
the variance. The PCS (β=-0.18, P=0.31), TSK (β=0.01, 

P=0.97), and CPSS (β=-0.07, P=0.69) were not significant pre-
dictors. For the CG, the CPSS (β=-0.45, P=0.01), and the PCS 
(β=0.35, P=0.03) were significant predictors, explaining 34% of 
the variance, but the variables RMDQ (β=0.25, P=0.22) and 
TSK (β=0.21, P=0.22) were not significant predictors.

DISCUSSION

The main objective of this research was to identify if there were 
any differences in the perceived level of difficulty or fear between 
healthy control subjects and patients with CLBP when showing 
them photographs and videos of MCTEs that are widely used in 

Table 5. Multiple linear regression analysis for mean of perceived difficulty to photographs and videos in each group     

Group Regression coefficient (B) Standardized coefficient (β) P-value VIF
Overall model

R² Adjusted R² F

CLBP
Predictor variable
RMDQ

Excluded variable
PCS
TSK-11 
CPSS

  
  

30.24
  

-
-
-

  
  

0.68
  

0.15
-0.03
0.16

  
  
0.63
  
0.32
0.88
0.24

  
  
1.00
  
1.15
1.13
1.00

0.46
  
  

0.44
  
  

24.19
  
  

CG
Predictor variable
CPSS
PCS

Excluded variable
RMDQ
TSK-11

  
  

-3.83
8.27

  
-
-

  
  

-0.58
0.43

  
0.94
0.25

  
  

< 0.01
0.003
  
0.49
0.08

  
  
1.02
1.02
  
1.04
1.24

0.40 0.38 17.59

VIF, variance inflation factor; CLBP, chronic low back pain; CG, control group; RMDQ, Roland-Morris Disability Questionnaire; PCS, Pain Catastrophizing Scale; TSK-11, Tampa 
Scale of Kinesiophobia-11; CPSS, Chronic Pain Self-Efficacy Scale.       

Table 6. Multiple linear regression analysis for mean of perceived fear to photographs and videos in each group     

Group Regression coefficient (B) Standardized coefficient (β) P-value VIF
Overall model

R² Adjusted R² F

CLBP
Predictor variable
RMDQ

Excluded variable
PCS
TSK-11 
CPSS

  
  

25.74
  
-
-
-

  
  

0.55
  

-0.18
0.01

-0.07

  
  

0.02
  

0.31
0.97
0.69

  
  

1.00
  

1.15
1.13
1.00

0.31
  

0.28
  

12.36
  

CG
Predictor variable
CPSS
PCS

Excluded variable
RMDQ
TSK-11

  
  

-2.14
5.11
  
-
-

  
  

-0.45
0.35
  

0.25
0.21

  
  

0.01
0.03
  

0.11
0.22

  
  

1.00
1.00
  

1.03
1.24

0.59 0.34 7.09

VIF, variance inflation factor; CLBP, chronic low back pain; CG, control group; RMDQ, Roland-Morris Disability Questionnaire; PCS, Pain Catastrophizing Scale; TSK-11, Tampa 
Scale of Kinesiophobia-11; CPSS, Chronic Pain Self-Efficacy Scale.       
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physiotherapy practice. To our knowledge, this is the first study 
evaluating the perception of difficulty and fear from therapeutic 
exercise. We believe that the findings of this research have clinical 
importance, since therapeutic exercise is one of the most widely 
used treatments for patients with CLBP. 

Our results show high levels of perceived fear and difficulty 
from most MCTEs videos and photographs displayed to patients 
with CLBP. A similar result to ours was described by Basler et al.  
(2008), who found that CLBP patients had higher fear-avoidance 
belief levels related to photographs of daily life activities com-
pared to asymptomatic subjects.

Disability and perception of difficulty and fear
An important discovery related to the CLBP group is that dis-

ability was a predictor for both mean of perception of fear and dif-
ficulty of the exercises. This result is widely supported by previous 
research in which relations between disability and fear avoidance 
beliefs were observed (Basler et al., 2008; Chung et al., 2013; 
Thomas et al., 2010; Verbunt et al., 2003). Unexpectedly, the ki-
nesiophobia measured with the TSK-11 was not identified as a 
predictor or a variable correlated with the overall perception of 
fear toward the displayed exercises, despite being constructs that 
apparently assess similar aspects. In connection to this, Demoulin 
et al. (2013) did not find statistically significant correlations be-
tween several pain-related fear variables measured with the VAS, 
the TSK-11, and the Photograph Series of Daily Activities. 

Regarding the overall perceived difficulty, it is hard to explain 
our results since there have been no similar studies where these 
variables were measured. We suggest that the level of disability to 
perform daily life activities can generate an altered cognitive re-
sponse in evaluating the displayed exercises by categorizing them 
with larger difficulty than they may actually have. Another aspect 
is that current evidence for patients with CLBP describes that pa-
tients’ physical performance is related to the perception of disability 
(Pfingsten et al., 2014), and it has been shown that the perception 
of fear is related to functionally limitations (de Jong et al., 2011).

Self-efficacy, catastrophizing, and difficulty and fear 
perceived

The result of the multiple regression analysis for the group of 
asymptomatic subjects showed that self-efficacy and pain catastro-
phizing are predictors of mean of perceived fear and difficulty 
when we showed the exercises. Although this group did not have 
subjects with CLBP or other musculoskeletal pain, it is interesting 
to see how these constructs relate with perceptions of difficulty 

and fear in asymptomatic subjects. It is important to remark that 
self-efficacy was negatively correlated, while association with pain 
catastrophizing was positive. Similar results have been observed in 
patients with CLBP. De Moraes Vieira et al. (2014) found reduced 
self-efficacy levels and an increase in fear-avoidance factors. Recent 
studies highlight the importance of self-efficacy over disability 
(Costa Lda et al., 2011; Morone et al., 2009). In relation to pain 
catastrophizing, an association was observed with beliefs about 
physical activity within the framework of the fear avoidance mod-
el (George et al., 2011). We could partially relate this data to our 
study when applying it only to asymptomatic subjects.

Limitations
This study presents some limitations that must be considered. 

The physical activity levels were not previously assessed among 
the subjects of this study, so it is possible that this factor may in-
fluence the subjects’ perceived difficulty and fear. It would be in-
teresting for future studies to identify whether this factor influ-
ences the results.

An important limitation is that the instrument used to measure 
the perception of fear has not been validated, and its reliability is 
unknown, although it has been used in different studies (Demou-
lin et al., 2013; George et al., 2009). Furthermore, it was the first 
time that the instrument for measuring perceived difficulty was 
used, and we have no reliability data for this tool. We only used 
self-report measures to relate them to the perceived difficulty and 
fear. It would have been interesting to introduce physiological and 
functional capacity variables to check if they were directly related 
to the primary variables. 

Although this research has a balanced sample of men and wom-
en, no statistical analyses were performed to see if the behaviour of 
the secondary variables was influenced by the gender factor. An-
other limitation may be the choice of a few psychological variables 
for assessment without taking into account other aspects such as 
motivation (Jensen et al., 2003) or acceptance (Hayes et al., 2006), 
which are important factors that can interfere with fear or difficul-
ty of the subject. Also, as suggested in different motivational 
models (Jensen et al., 2003; Viane et al., 2003), having a specific 
goal and belief by the patients in their own ability (self-efficacy) 
to reach a goal will directly influence the results. Finally, a poten-
tial bias of the results could be the nonprobabilistic convenience 
of the sample. 

Clinical and scientific implications
Therapeutic exercise should continue to be one of the treatment 
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strategies of the physiotherapists, because there is evidence 
enough supporting it is useful for treating CLBP (Baena-Beato et 
al., 2014; Daenen et al., 2015; Hidalgo et al., 2014; Wells et al., 
2014). However, in view of our findings, we believe that it should 
be considered from therapeutic and diagnostic perspectives that 
fear-avoidance factors could be directly involved in perception and 
personal evaluation of MCTEs that a patient can learn. Future 
studies should explore the possible involvement of perceived diffi-
culty and fear about exercise and how they affect proper motor ac-
tion. Related to this, a recent study found that fear of movement 
is associated with trunk stiffness (Karayannis et al., 2013).

We consider that when fear-avoidance factors involved in pain 
or movement of the patient are identified, they should be incorpo-
rated into more specific treatment strategies that reduce such 
maladaptive beliefs. Therapeutic strategies that incorporate the 
model of fear avoidance have been reported, including graded ac-
tivity (George et al., 2003; Lindström et al., 1992; van der Gies-
sen et al., 2012), graduated exposure (de Jong et al., 2011; Leeuw 
et al., 2008), and therapeutic education (Burton et al., 1999; Cou-
deyre et al., 2007; de Jong et al., 2011). These methods have also 
been effective in reducing fear of movement and catastrophizing 
(de Jong et al., 2011). Inclusion of strategies to reduce fear avoid-
ance is the key to the success of treatment (Wertli et al., 2014). 
We consider it necessary to include such strategies before starting 
the therapeutic exercise prescription in patients with CLBP. It 
seems necessary to consider a biopsychosocial model when diag-
nosing and planning treatment for patients with CLBP. 

In conclusion, the results of this study shows that difficulty and 
fear of movement perceived in assessing typical exercises in phys-
iotherapy protocols are different between asymptomatic subjects 
and patients that suffer from CLBP. Disability and psychological 
factors were correlated with perceived difficulty and fear by pa-
tients and asymptomatic subjects when the subjects watched vid-
eos and photographs of the exercises. New information has been 
provided about possible factors that can alter the prescription of 
MCTEs for the lumbar region. 
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