
 

 
 
 
 
McGarrigle, L., Wesson, C., De Amicis, L., Connoly, S. and Ferreira, N. (2020) 
Psychological mediators in the relationship between paediatric chronic pain and 
adjustment: an investigation of acceptance, catastrophising and kinesiophobia. Journal of 
Contextual Behavioral Science, 18, pp. 294-305. 

 
   
There may be differences between this version and the published version. You are 
advised to consult the publisher’s version if you wish to cite from it. 
 
 
 

http://eprints.gla.ac.uk/225762/                
      

 
 
 
 
 
 

Deposited on: 20 November 2020 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enlighten – Research publications by members of the University of Glasgow 
http://eprints.gla.ac.uk  

  

http://eprints.gla.ac.uk/225762/
http://eprints.gla.ac.uk/


Title: Psychological mediators in the relationship between paediatric chronic pain and 

adjustment: an investigation of acceptance, catastrophising and kinesiophobia. 

 

Abstract 

Background and aim: Acceptance, catastrophising and kinesiophobia have been identified 

within the adult literature as important processes in the relationship between pain intensity and 

functioning. While these constructs have received some attention within paediatric chronic 

pain, research is still in its infancy in understanding how these processes relate to one another 

and pain-related outcomes. The current study aimed to explore the mediating roles of 

acceptance, catastrophising, and kinesiophobia in the relationship between pain severity and 

adjustment. 

Methods: A sample of 129 adolescents (aged 12-18 years) with heterogeneous pain conditions 

completed self-report measures of: pain intensity, acceptance, catastrophising, kinesiophobia, 

disability, anxiety, depression and quality of life once. Multiple mediation analysis was used 

to compare the specific mediating effects of the three processes in the relationship between 

pain and functioning. 

Results: The current study demonstrated that acceptance and kinesiophobia partially mediated 

the effects of pain across measures of disability and quality of life, while catastrophising 

mediated the relationship between pain and emotional distress. 

Conclusions: The results demonstrated that all three processes play an important role in the 

well-being of adolescents with chronic pain, and support emerging models, which adopt a more 

encompassing perspective of paediatric chronic pain. 
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Introduction 

It is widely accepted within the literature that psychological processes play an important 

role in the development and maintenance of pain-related distress and disability (Roth Geisser, 

& Williams, 2012; Turk, Swanson, & Tunks, 2008). Research has primarily been driven by the 

need to improve the effectiveness of Cognitive-Behavioural Therapy (CBT) by gaining a 

greater understanding of the intervention’s mechanisms of change. However, empirical support 

for Acceptance and Commitment Therapy (ACT; Hayes, Strosahl, & Wilson, 1999) and the 

role of contextual behavioural factors (Scott & McCracken, 2015) in chronic pain has 

increased. Key processes highlighted within both CBT and ACT models have contributed to 

our understanding of adjustment to chronic pain within adult populations, and are worthy of 

further examination within the field of paediatric pain. 

The Fear-Avoidance (FA) model (Vlayen, Kole-Snijders, Boeren, & Van Eek, 1995; 

Vlaeyen & Linton, 2000), is a cognitive-behavioural model that highlights the roles of 

catastrophising and kinesiophobia in promoting disability and distress in people with chronic 

pain. The model proposes that catastrophic appraisals of pain and its consequences lead to pain-

related fears, including fears of movement and re-injury (kinesiophobia). Such thoughts and 

fears give rise to hypervigilance and escape and avoidant behaviours. While such behaviours 

offer short-term relief, persistent inactivity and social withdrawal result in increasing functional 

disability and distress (Vlaeyen & Linton, 2000). The FA model has gained significant support 

in adult populations (see review by Crombez, Eccleston, Van Damme, Vlaeyen, & Karoly, 

2012), and has also been applied with children and adolescents (Miró, Huguet, & Nieto, 2007; 

Simons and Kaczynski, 2012).  

Pain catastrophising is defined as a maladaptive thinking style characterised by a 

magnified view of the threat of pain and one’s inability to cope (Sullivan, Bishop, & Pivik, 

1995). The role of catastrophising in chronic pain adjustment in adults has been summarised in 

numerous reviews (Leeuw et al., 2007; Leung, 2012; Quartana, Campbell, & Edwards, 2009), 

and encompasses evidence from cross-sectional (McCracken & Gross, 1993; Molton et al., 

2009; Peters, Vlaeyen, & Weber, 2005), prospective  (Khan et al., 2011) and mediation studies 

(Wertli et al., 2014). 

The evidence-base for pain catastrophising in young people largely mirrors the adult 

literature. Cross-sectional evidence shows that increased pain catastrophising predicts 

increased pain and disability (Crombez et al., 2003; Tran et al., 2015; Vervoort, Goubert, 



Eccleston, Bijttebier, & Crombez, 2006), elevated anxiety and depression (Eccleston, 

Crombez, Scotford, Clinch, & Connell, 2004) and reduced quality of life (Libby & Glenwick, 

2010). Similarly, Vervoort, Eccleston, Goubert, Buysse, and Crombez (2010), in a longitudinal 

study, reported that baseline catastrophising uniquely contributed to pain and disability six 

months later. Both Levy et al. (2014) and Kashikar-Zuck et al. (2013) also explored 

catastrophising as a change mechanism in intervention studies, and although this effect was 

only demonstrated by Levy and colleagues this may be due to the time points at which change 

was measured.  

The other process highlighted within the FA model is  kinesiophobia (Kori, Miller and Todd, 

1990) which refers to an exaggerated and debilitating fear of physical movement stemming 

from a perceived vulnerability to painful re-injury. It is an established risk factor for a range of 

negative outcomes including emotional distress (Crombez, Vlaeyen, Heuts, & Lysens, 1999; 

Pells et al., 2007). It is a robust predictor of disability over and above other psychosocial 

predictors (Vlaeyen et al., 1995; Woby, Roach, Urmston, & Watson, 2005) and has been linked 

to reduced physical performance on objective measures such as lifting tasks (Neblett, Hartzell, 

Mayer, Bradford,& Gatchel, 2016). In a longitudinal prospective mediation analysis, Kamper 

et al. (2012) found that kinesiophobia partially mediated the relationship between initial pain 

and disability at three months follow-up. 

Although few studies have addressed kinesiophobia in paediatric chronic pain, there is 

evidence to suggest it plays a role. Sil et al. (2015) found that adolescents with fibromyalgia 

had significantly higher kinesiophobia scores than healthy controls. In a follow-up study the 

authors observed large reductions in kinesiophobia following a CBT intervention combined 

with neuromuscular training (Tran et al., 2017). Activity avoidance, a central element of 

kinesiophobia, has also been found to be strongly associated with disability, school impairment 

and GP visits (Simons et al., 2015; Simons, Sieberg, Carpino, Logan, & Berde, 2011). 

The second model of interest in the current study is the Psychological Flexibility (PF) 

model. It is a model of human behaviour underpinned by the philosophy of functional 

contextualism and is central to Acceptance and Commitment Therapy (ACT) (Hayes, Luoma, 

Bond, Masuda, & Lillis, 2006). According to the PF model the content of thoughts and feelings 

do not directly cause pain and suffering, rather the way in which an individual responds to such 

internal experiences undermines their ability to engage in valued living and leads to distress 

(Yu & McCracken, 2016). For individuals with chronic pain, thoughts, feelings, and sensations 



relating to their pain can dominate their behaviour and lead to narrow and unworkable patterns 

of responding (Scott & McCracken, 2015). To counteract this, ACT promotes psychological 

flexibility and its six sub-processes of acceptance, being present, cognitive defusion, self as 

context, values, and committed action. Collectively, these processes enable an individual to 

persist with or change behaviour in the service of their values, in the presence of painful 

thoughts, feelings and sensations (McCracken and Morley 2014). There is increasing evidence 

that these processes can be targeted in treatment and are related to improved outcomes, 

including emotional and physical functioning and service utilization (Scott & McCracken, 

2015). 

The concept of acceptance has received substantial attention within the PF literature. 

The term refers to the quality of ongoing behaviour characterised by openness and willingness 

(Gillanders, Ferreira, Bose, & Esrich, 2013). It has been described as the capacity to act in 

accordance with one’s values while mindfully embracing unwanted experiences (McCracken 

& Marin, 2014). The role of acceptance in the well-being and daily functioning of people with 

chronic pain has been demonstrated in numerous adult studies (McCracken & Velleman, 2010; 

McCracken, Vowles & Eccleston, 2005; Vowles & McCracken, 2008). Furthermore, when 

compared with other ACT processes, acceptance has repeatedly been found to be the strongest 

predictor of outcomes (McCracken & Gutiérrez-Martínez, 2011; Scott et al., 2016) 

The development of the Chronic Pain Acceptance Questionnaire – Adolescent version 

(McCracken, Gauntlett‐Gilbert, & Eccleston, 2010) has been instrumental in the examination 

of acceptance among young people. In their initial validation study, the authors reported that 

acceptance uniquely predicted emotional, physical, social, family and developmental 

functioning over and above age, gender and pain intensity. A further validation study by 

Wallace, Harbeck-Weber, Whiteside, and Harrison (2011) corroborated these findings and 

noted that acceptance accounted for more variance in disability than pain intensity, anxiety, 

depression, and self-efficacy. Other paediatric studies have also found acceptance to predict 

disability, depressive symptoms, school functioning (Kalapurakkel, Carpino, Lebel, & Simons, 

2014) and quality of life (Feinstein et al., 2011). Treatment studies by both Weiss et al. (2013) 

and Gauntlett-Gilbert, Connell, Clinch, and McCracken (2012) found that changes in 

acceptance were associated with improvements in disability, depression and pain-related 

anxiety. 



While studies have sought to compare the three processes in adults, results have been 

mixed. In studies comparing acceptance and catastrophising, some have found that both 

constructs contribute equally to treatment outcomes (Baranoff, Hanrahan, Kapur, & Connor, 

2012; Vowles, McCracken & Eccleston, 2007). In other studies, acceptance has influenced 

changes in physical functioning, while catastrophising has impacted upon emotional distress 

(Esteve, Ramírez-Maestre, & López-Martínez, 2007; Gillanders et al., 2013). Other studies 

have indicated that both processes predict depression, but only acceptance predicts pain 

interference (Craner, Sperry, Koball, Morrison, & Gilliam, 2017). Studies comparing 

acceptance and kinesiophobia have reported that acceptance accounted for more variance in 

pain intensity, depression, disability and life satisfaction (Wicksell, Olsson & Melin, 2009). 

When Nicholas & Asghari (2006) compared all three variables, they found that both acceptance 

and kinesiophobia predicted disability, while acceptance and catastrophising predicted 

depression. 

Within the paediatric research, some studies have examined associations between the 

three variables (Huguet, McGrath & Pardos, 2011; Simons et al., 2015; Weiss et al., 2013), 

however, to the authors’ knowledge no study has yet compared their respective mediating 

effects in the relationship between pain and well-being. Wicksell, Olsson, and Hayes (2011) 

examined catastrophising, kinesiophobia and two proposed ACT measures (pain impairment 

and pain reactivity) as mechanisms of change following an ACT-oriented intervention. Only 

the ACT processes were significant mediators, however, the study may have had insufficient 

power to detect changes in other variables.  

Much of the research conducted with young people has also involved homogeneous 

pain samples. For example, only 2 out of 37 studies included in a review by Eccleston et al. 

(2014) involved mixed pain groups. The remaining studies focused on specific pain groups, 

such as headaches or abdominal pain. Furthermore, while heterogeneous pain presentations are 

represented within ACT research, participants are often recruited from tertiary clinics 

(McCracken et al., 2010; Kanstrup et al., 2016; Wicksell, Melin, Lekander, & Olsson, 2009), 

and may only represent a subset of young people with significant functional disability. 

Therefore, research with samples that are more in line with the clinical reality of Paediatric 

chronic pain may be useful.  

Although research within the field is in the early stages, preliminary evidence indicates 

that all three processes are implicated in the adjustment to chronic pain for young people, and 



contribute to outcomes over and above pain intensity and demographic variables. However, 

little is known about their role in the relationship between chronic pain and pain-related 

outcomes. Through multiple mediation analyses, the current study seeks to understand the 

process by which chronic pain contributes to disability and distress, and explore how much of 

this effect is mediated by acceptance, catastrophising and kinesiophobia. Their relative 

importance as mediators will also be compared in the current study which uses a heterogeneous 

sample of adolescents with chronic pain. 

Methods 

Design 

This multi-site study employed a quantitative cross-sectional design in order to explore 

the relationships between the variables of interest. 

Participants 

Eligibility 

Individuals were eligible for inclusion in the study if they were aged between 12 and 

18 years with chronic pain lasting three months or longer, and were attending a participating 

paediatric outpatient service. Individuals were excluded if they had a learning disability in 

order to ensure comprehension of the measures. 

Recruitment 

Participants were recruited from the following paediatric services within four NHS 

boards in Scotland: chronic pain, rheumatology, gastroenterology, neurology and general 

paediatrics. Members of the direct care team (doctors and nurses) with knowledge of the 

inclusion and exclusion criteria identified potential participants and referred them to the 

research team. Those interested in taking part were given an age-appropriate information sheet 

and asked to complete a reply slip in order to receive a pack containing age-appropriate consent 

forms, a battery of eight questionnaires, and a stamped address return envelope. One reminder 

phone call was made within two weeks of sending the questionnaire pack. Adolescents who 

returned their research pack received a £5 supermarket voucher for their participation. Their 

GP was also notified of their involvement in the study. 

Measures 



Participants provided their age and gender when completing the research pack, while 

clinical teams provided participants’ primary pain diagnosis. 

Pain intensity 

Participants were asked to rate their average pain during the last week from 0 (no pain) 

to 100 (worst possible pain) using a visual analogue scale. Visual analogue scales are reported 

to be valid and reliable measures of pain intensity (Varni, Thompson & Hanson, 1987) and are 

commonly used in studies of paediatric pain (e.g. Gauntlett-Gilbert et al., 2012; Wicksell et al., 

2009). 

Mediators 

The Chronic Pain Acceptance Questionnaire – Adolescent Version (CPAQ-A) (McCracken et 

al., 2010) 

The CPAQ-A is a 20-item (items rated 0 –never true to 4 -always true) self-report 

measure that assesses acceptance of chronic pain in adolescents. Total scores can range from 

0-80 with higher scores reflecting higher levels of  engagement in valued activities and pain 

willingness. Activity engagement refers to the degree to which respondents attempt to 

participate in activities despite experiencing pain, while pain willingness refers to the extent to 

which respondents attempt to avoid or control pain. The CPAQ-A has demonstrated adequate 

reliability and validity among individuals with chronic pain, both in the initial validation 

analysis and a later confirmatory factor analysis (Wallace et al., 2011). 

The Pain Catastrophising Scale – Child Version (PCS-C; Crombez et al., 2003) 

The PCS-C is a 13-item (items rated from 0 - not at all true to 4 - very true) self-report 

measure adapted from the adult Pain Catastrophising Scale (Sullivan et al., 1995). The scale 

measures children’s negative thinking in relation to their pain. Total score ranges from 0–52 

with higher scores reflecting higher levels of catastrophic thinking. The measure has been 

validated in both community and chronic pain samples (Crombez et al., 2003). 

The Tampa Scale for Kinesiophobia (TSK-11; Woby et al., 2005) 

The TSK-11 is a shortened version of the 17-item Tampa Scale for Kinesiophobia 

(Miller, Kori, & Todd, 1991). This measure consists of two sub-scales: somatic focus and 

activity avoidance, although a total score can be used to assess overall fear of movement and/or 

(re)injury. Items on the TSK-11 are scored from 1 (strongly disagree) to 4 (strongly agree) with  



scores ranging from 11–44 points. Higher scores indicate greater fear of pain, movement, and 

injury. The psychometrics of the TSK-11 have been demonstrated as being reliable/valid , with 

Woby et al. (2005) reporting good internal consistency, test-retest reliability, and concurrent 

and predictive validity. The TSK-11 has also been found to have a better model fit than the 17-

item version (Roelofs et al., 2007). The measure was designed for use with adults, however, a 

slightly modified version has recently been used with adolescents, which has demonstrated 

good internal consistency (α = 0.84) (Sil et al., 2015). 

Outcome variables 

The Functional Disability Inventory (FDI; Walker & Greene, 1991) 

The FDI is a 15 item self-report measure, which assesses children’s problems in 

psychosocial and physical functioning due to their physical health. Items are rated on a 5-point 

Likert scale, ranging from 0 to 4 (“No Trouble” to “Impossible”) and summed to create a total 

score (range 0-60) with higher scores indicating greater pain-related disability. It has been used 

extensively across different chronic pain conditions (Palermo & Kiska, 2005) and has 

demonstrated validity and reliability in paediatric populations (Claar & Walker, 2006). 

PedIMMPACT recommend it as a core measure of disability (McGrath et al., 2008). 

The Pediatric Quality of Life Inventory (PedsQL; 4.0 Generic Core Scale; Varni, Seid and 

Kurtin, 2001) 

The PedsQL is a 23 item (items rated from 0- never to 4- always) measure of health-

related quality of life, consisting of four subscales which assess physical, emotional, social, 

and school functioning. Scores are transformed on a scale from 0 to 100 with higher scores 

indicating better quality of life. The PedsQL has been shown to have acceptable reliability and 

validity in paediatric pain samples (e.g., Connelly & Rapoff, 2006). Both the child (8-12 years) 

and adolescent (13-18 years) versions were used in this study as per the recommendation of 

the scale developers. 

The Bath Adolescent Pain Questionnaire (BAPQ; Eccleston et al., 2005) 

The depression (6 items) and general anxiety (7 items) subscales of the BAPQ were 

used in the current study (items rated from 0- never to 4- always). Higher scores indicate higher 

depression or general anxiety. Both sub-scales have been standardized for a chronic pain 

population, and have demonstrated reliability and validity (Eccleston et al., 2005).  



Ethics 

Ethical approval was obtained from an NHS ethics committee (REC 16/SS/0060). 

Data management 

The dataset was explored at both a case level and item level for missing data. Cases 

missing more than 20% of data on any scale were omitted from the final sample. In line with 

recommendations by Schafer (1999), all individual items were retained, as missing data did not 

exceed 5% on any individual item (maximum missing data = 3.7%). Within the final sample, 

missing items were replaced with the series (sample) mean for all scales except the PedsQL, 

which used the mean of participants’ completed items, as per the scale’s instructions. Although 

mean substitution has been criticised for reducing the variance of variables and their covariance 

with other variables (Schlomer, Bauman, & Card, 2010), this method was justified given the 

small percentage of missing data.  

Statistical analyses 

Data were analysed using SPSS version 22 and the PROCESS macro add-on (Hayes, 

2012). Preliminary analyses were completed using descriptive statistics in order to test the 

assumptions of normality. Pearson correlations and independent t-tests with bootstrapping, 

were conducted to assess the suitability of covariates and predictors in the mediation models. 

Simple and multiple mediation analyses, with bootstrapping (Preacher & Hayes, 2008) were 

used to estimate the direct effect of pain intensity on the four outcome measures, and the 

indirect effects mediated by acceptance, pain catastrophising and kinesiophobia. 

Bootstrapping is a re-sampling procedure, whereby the data are repeatedly taken with 

replacement from the original sample to produce a distribution of estimates for both the total 

and specific indirect effects. This distribution is sorted from high to low to construct a 

confidence interval (CI) for the effects (Preacher & Hayes, 2008). As recommended by 

Preacher and Hayes (2008), 5000 bootstrap samples were analysed in the current study to 

produce bias-corrected and accelerated 95% CIs. Mediation is assumed if the CI does not 

contain zero. 

As the method of analysis used in the current study is based on regression coefficients, 

a power calculation for multiple regression was conducted using G*Power. Previous research 

(McCracken et al., 2010; Vervoort et al., 2006), has reported moderate to large relationships 

between the processes (acceptance and catastrophizing) and outcome measures. As such, the 



current study sought to detect moderate effects.  The following parameters were applied in 

calculating the effect size: a power level of 0.8 (Cohen, 1998), a significance level of 0.05, and 

seven predictors (3 process variables, pain intensity, age and gender). The power calculation 

indicated that a sample of 85 participants would be required for the study. 

Results 

Descriptive statistics  

Two-hundred and forty-six young people expressed interest in the study and were sent 

questionnaire packs. One-hundred and thirty-four adolescents (54%) returned their 

questionnaires, however, five participants were excluded from the analysis due to missing data. 

As such, data from 129 young people were used in the final analyses. Characteristics of the 

sample are presented in Table 1. Participants ranged in age from 12-18 years (M = 14.45, SD 

= 1.44). Regarding the age ranges according to the PedsQl only 11 participants were in this age 

range accounting for 8.52% of the total sample. As shown in Table 1, participants were 

recruited from a range of specialties. Due to the heterogeneous nature of the sample, diagnoses 

provided by the medical teams included a mixture of medical conditions and/or pain locations. 

In Table 1 we present a grouping of pain types according to the diagnostic descriptor provided 

by the clinical team. Pain types included: Headache, musculoskeletal pain, abdominal pain and 

other types (e.g. facial pain). 

The mean, standard deviation, range of scores and Cronbach’s alpha value for each 

scale are presented in Table 2. Cut-off scores for the FDI (Kashikar-Zuck et al., 2011) indicate 

that the average score for the current sample was within the “mild” disability range (13-20), 

while the mean PedsQL score was indicative of impaired quality of life (Varni, Burwinkle, 

Seid, & Skarr, 2003). No cut-of scores are available for the BAPQ. All scales demonstrated 

acceptable levels of reliability (i.e. α > .7) with the exception of the VAS, which could not be 

tested due to being a single item measure. 

Preliminary analyses 

Due to non-normally distributed data (Field, 2009) on the VAS, FDI, BAPQ-anxiety 

and BAPQ-depression scales, bootstrapping, using 5000 re-samples, was used when 

conducting the subsequent analyses. 

Assessment of possible covariates 



Both age and gender were investigated as possible covariates. Results are presented in 

Table 3. Age was significantly correlated with both depression and quality of life. No gender 

differences were found. As such, age was included as a covariate in models testing depression 

and quality of life as outcomes. 

Correlational analysis 

The correlation coefficients between the proposed mediators are presented in Table 4. 

All three variables were significantly related to each other, with acceptance being negatively 

correlated with both catastrophising and kinesiophobia. The correlation coefficients between 

the proposed mediators and the dependent and independent variables can also be seen in Table 

4. Acceptance had significant negative correlations with all independent and dependent 

variables, except quality of life, with which it was positively correlated. Conversely, 

catastrophising and kinesiophobia demonstrated significant positive correlation with all 

variables, with the exception of quality of life, where a negative correlation was observed. 

These results indicated that all three potential mediators were associated with both pain 

intensity and important adjustment outcomes in the theoretically expected directions, and thus, 

were suitable for inclusion in the mediation analyses. 

 

Simple mediation analyses 

In order to test whether the three process variables were mediators when no competing 

factors were included, three simple mediation analyses were conducted for each of the four 

outcome measures. All three process variables partially mediated the relationship between pain 

intensity and each of the pain outcomes (see Appendix A). 

 
Multiple mediation analyses 

The three process factors were also tested together in four multiple mediation models 

in order to test their overall indirect effect and their unique contributions in mediation. The 

results of these analyses are presented in Table 5, and demonstrate the direct effect of pain 

intensity versus the indirect effect of the three processes for each outcome, and the specific 

indirect effects of each mediator. Visual representations of the four models can also be found 

in Appendix B Figures A.1-A.4. 

 

Disability 



When disability was examined as an outcome, both the direct effect and indirect effect 

were significant, indicating that partial mediation had occurred. The addition of the three 

mediators also increased the amount of variance accounted for in disability from 28% to 51%. 

When the specific contributions of the three process variables were tested, both acceptance and 

kinesiophobia were significant mediators in the relationship between pain and disability. 

Although the overall product of coefficient’s indirect path for the mediating effect of 

kinesiophobia was significant, the b path (between kinesiophobia and disability) was non-

significant, therefore this finding should be interpreted with some caution. 

 

Anxiety 

Partial mediation also occurred when anxiety was investigated as the dependent 

variable, and once again, the addition of the three processes increased the amount of variance 

explained in anxiety from 18% to 33%. When the individual mediators were compared, 

however, only catastrophising was a significant mediator. 

 

Depression 

When depression was examined as an outcome, both the direct effect of pain and the 

indirect effect of the three mediators were significant. The amount of variance explained by the 

model also increased from 27% to 46%. Like anxiety, only catastrophising was identified as a 

significant mediator. 

 

Quality of Life 

Partial mediation also occurred when quality of life was tested, and the percentage of 

variance explained by the model increased from 32% to 62% with the inclusion of the 

mediators. Both acceptance and kinesiophobia were found to significantly mediate the 

relationship between pain and quality of life. 

Pairwise contrast of specific indirect effects were produced for each model, however, 

none of these were significant, indicating that no mediator had a statistically stronger individual 

effect over the other mediators. 

 

Discussion 

The purpose of the current study was to investigate the influence of two cognitive 

processes (catastrophising and kinesiophobia) and one contextual behavioural process 

(acceptance) on the relationship between pain and psychological adjustment for adolescents 



with chronic pain. To the author’s knowledge, this is the first study to examine the relative 

mediating effects of these processes within a paediatric pain population. 

Firstly, the results demonstrated that all three processes were significantly related in 

theoretically anticipated directions, such that kinesiophobia and catastrophising were positively 

correlated, while acceptance was negatively related to both (Simons et al., 2015; Weiss et al., 

2013). Furthermore, all three processes were significantly correlated with pain intensity and 

the four outcome measures; greater acceptance was associated with increased quality of life, 

and reduced pain, disability and emotional distress; while catastrophising and kinesiophobia 

demonstrated the opposite relationships. These findings support previous research on the 

associations between the processes and pain outcomes (Crombez et al., 2003; McCracken et 

al., 2010; Simons et al., 2011). 

The results also demonstrated the mediating effects of the three processes. When 

examined individually, in simple mediation models, all three processes partially mediated the 

effects of pain intensity on disability, anxiety, depression and quality of life. When examined 

together in a multiple mediation model, partial mediation was once again observed, however, 

certain individual indirect effects became non-significant in the presence of other mediators.  

Specifically, acceptance and kinesiophobia significantly mediated the effects of pain 

on disability and quality of life, while catastrophising was a significant mediator in the 

relationship between pain and emotional distress. Moreover, while acceptance and 

kinesiophobia appeared equal in their effects on quality of life, the results suggested that 

acceptance may have been a stronger mediator of disability, as it had a higher point estimate 

of specific indirect effect and a 95% CI further from zero. Indeed, future examination of 

kinesiophobia is advisable given the non-significance of the b pathway in predicting disability, 

and the proximity of the lower CI to zero.  

The addition of the three processes substantially improved the variance explained by 

the model in all four outcomes, however, unlike previous studies (Gillanders et al., 2013), the 

direct effect of pain intensity remained significant in each model. This finding aligns with other 

studies, which have demonstrated the influence of pain intensity on well-being when 

controlling for psychosocial factors (Feinstein et al., 2017). Although, Feinstein and colleagues 

(2017) noted that pain intensity was an important predictor for both adolescents and adults, 

other authors have noted that the use of coping strategies in response to pain increases with 

age, as cognitive and emotional resources develop (Brown, O'Keeffe,Sanders, & Baker, 1986; 

Garnefski, Legerstee, Kraaij, Van Den Kommer, & Teerds, 2002). As such, the relevance of 

pain intensity in the current study may reflect a lack of maturation of coping skills.  



The identification of specific indirect effects for all three processes supports the 

hypotheses proposed by both the PF model and the FA model. Specifically, it confirmed the 

important influence of acceptance on quality of life (Feinstein et al., 2011), and disability 

(McCracken et al., 2010; Weiss et al., 2013). Similarly, it supports studies proposing that pain-

related fears and subsequent avoidance of activities lead to increased disability and decreased 

quality of life (Vlaeyen and Linton, 2000). Although both constructs emphasise the importance 

of avoidance in determining how well a person adjusts to their pain, they differ in how they 

conceptualise it. Acceptance refers to a whole class of behavioural processes (i.e. situational, 

emotional, cognitive avoidance) that are likely to influence outcomes across different contexts, 

whilst kinesiophobia is more limited in scope as it only refers to situational avoidance. This 

more encompassing view may account for the stronger mediating effect of acceptance on 

disability. 

The results also support the well-established link between catastrophising and anxiety 

(Crombez et al., 2003; Mano et al., 2012). Indeed, the strong association between these two 

constructs has prompted some authors to question whether the two are distinct from one another 

(Eccleston, Fisher, Vervoort, & Crombez, 2012). Recent evidence, however, would indicate 

that while they overlap conceptually, particularly in their shared focus on somatic symptoms, 

that they are statistically distinct from one another, and have unique roles in chronic pain (Tran 

et al., 2015). Similar claims of redundancy have been levelled at catastrophising with respect 

to depression (Sullivan & D’Eon, 1989), although, numerous studies have also demonstrated 

its unique influence on pain and disability over and above depression (Tripp et al., 2006). 

The current study expanded upon previous research which has focused on the three 

processes’ individual contribution to adjustment, and has examined their comparable mediating 

roles in the relationship between pain intensity and functioning. To this end, the findings 

support those of Esteve et al. (2007), who found that acceptance influenced functional status 

and impairment, while catastrophising determined anxiety. They are also consistent with results 

reported by Gillanders et al. (2013), who found that acceptance was a significant mediator of 

physical functioning, while catastrophising was a significant mediator of emotional 

functioning. 

Taken together the results of the current study, combined with those of Gillanders et al. 

(2013) and Esteve et al. (2007), suggest a delineation between more behaviourally-oriented 

processes and outcomes, and more cognitive/emotional ones. However, it is likely that the 

process of adjustment is more complex and involves both contextual and cognitive factors 

(Gillanders et al., 2013). Recently, some authors have begun to explore the interaction between 



these factors. For example, the communal coping model of pain catastrophising (Sullivan, 

2012) argues that the social context is a critical determinant in the relationship between pain 

catastrophising and adjustment, and proposes that catastrophising serves a communicative 

function to elicit care and support. Similarly, Vowles, McCraken and Eccleston (2008) 

proposed that the influence of thinking processes on behaviour is situationally determined, and 

demonstrated that acceptance mediates the effect of catastrophising on functioning.  

 

Strengths and limitations 

The strengths of this study include a large sample when compared to most studies in 

this field. There was strong theoretical and empirical justification for the processes under 

scrutiny, and these were examined within multiple mediation models, which enabled the 

authors to compare the relative size of effect mediated by each variable, and in doing so, 

compare the underlying theories (Preacher & Hayes, 2008). Furthermore, investigating 

multiple mediators at once reduced the risk of parameter bias, which can occur when other 

important variables are omitted from the analysis (Preacher & Hayes, 2008). Finally, the 

multiple mediation approach used (Preacher and Hayes, 2008) has the advantages of directly 

testing the indirect effect. 

The findings of the current study must also be considered in view of a number of 

limitations. Of note, this study was cross-sectional in nature, and as such, no conclusions can 

be inferred regarding causality. While the models were determined on theoretical grounds, the 

variables undoubtedly have reciprocal relationships. Furthermore, the heterogeneous nature of 

the sample potentially limits their application to specific pain groups. In addition, the results 

may not generalise to children under 12 years of age with chronic pain, as research has 

demonstrated age-related differences in the relationships between the variables investigated 

(Feinstein et al., 2017; Tran et al., 2015).  

The use of postal questionnaires and the fact that only 54% of potential participants 

replied to the questionnaires potentially skewed the results towards those better adjusted and 

may account for the relatively low disability scores within the sample. Therefore, the sample 

might not have produced a full representation of the targeted population. It is noteworthy that 

the authors used both a follow-up call and a small monetary incentive (£5) to increase response 

rate as suggested by Edwards et al. (2009). Future studies might benefit from face-to-face data 

collection to include participants with a higher level of disability.   

While nearly all the scales in the study have been validated with paediatric samples, 

they are all self-report measures. Future studies would benefit from using more objective 



measures of overt functioning. This would allow for the more accurate measurement of these 

constructs, and could potentially reduce the amount of variance shared between them. Many of 

the measures were also derived from adult scales, and therefore may neglect important 

development components unique to young people (Eccleston, Jordan and Crombez, 2006). 

Indeed, chronic pain is widely accepted as a biopsychosocial phenomenon, and as such, the 

influence of social and environmental factors (e.g. parental factors) should not be ignored (Miro 

et al., 2007).  

 

Implications for research and practice 

Future research should seek to address some of these shortfalls cited above by 

considering a more encompassing perspective, which considers intrapersonal, interpersonal 

and environmental factors, and how these processes interact to influence outcomes. 

Examination of other psychological flexibility processes within paediatric chronic pain is also 

needed in order to ascertain the utility and validity of all components of the PF model with this 

population (Scott & McCracken, 2015). However, for this to be achieved, the field must follow 

in the footsteps of the adult literature, and expand the range of ACT process measures available 

for paediatric populations, particularly those with chronic pain (Pielech, Vowles & Wicksell, 

2017). In order to establish the temporal relationships between the variables, future research 

would benefit from longitudinal designs and the measurement of processes at multiple time 

points, including during treatment for intervention studies (Kazdin, 2007).  

For clinical practice, these results highlight the potential benefit in targeting these three 

processes in young people presenting with pain-related disability and distress. As previously 

mentioned, catastrophising and kinesiophobia are both cognitive processes typically addressed 

in CBT, while increased acceptance is a key goal of ACT. Although these two treatments differ 

in their theoretical underpinnings, there is considerable overlap in therapeutic techniques, with 

both utilizing behavioural interventions such as exposure. This shared focus of functional 

restoration is likely to account for results demonstrating improvements in processes not directly 

targeted in either treatment. For example, authors within both the adult and child literature have 

noted improvements in catastrophising and kinesiophobia following ACT (Gauntlett-Gilbert et 

al., 2012; Vowles, McCracken & Eccleston, 2007; Wicksell et al., 2007), while others have 

observed improvements in acceptance following CBT (Baranoff et al., 2012; Weiss et al., 

2013). Although a meta-analysis by Ruiz (2012) comparing ACT and CBT concluded that only 

ACT worked through its proposed processes of change, this meta-analysis only included one 

chronic pain study (Wetherell et al., 2011) where no such effect was found. One might therefore 



consider that in clinical practice there is potentially an equivalence between ACT and CBT.  

This would give practitioners more of a stylistic choice rather than an efficacy choice when 

deciding which model to use in their approach.  

 

Conclusion 

This study demonstrated that three processes (acceptance, catastrophising and 

kinesiophobia), widely recognised for their influence on adjustment within the adult literature, 

also play significant roles in the well-being of adolescents with chronic pain. This suggests that 

interventions targeting these processes (ACT and CBT) may help improve the well-being of 

this population.   
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Table 1: Demographic information 

 n % 

Female 88 68.22 

Age Range 

   8-12 

   13-18 

 

11 

118 

 

8.52 

91.48 

Services recruited from    

   Chronic pain 34 26.36 

   Rheumatology 43 33.33 

   Neurology 38 29.46 

   Gastroenterology 12 9.30 

   General paediatrics 2 1.55 

Pain types   

   Headache 44 34.10 

   Musculoskeletal pain 61 47.29 

   Abdominal Pain 15 11.63 

   Other  9 6.98 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2: Descriptive statistics for study measures 

Measure Mean Standard 

Deviation 

Range Cronbach’s 

α Minimum Maximum 

VAS 53.76 26.29 0 100 - 

CPAQ-A 40.78 14.22 5 72 .90 

PCS-C 27.81 11.67 1 52 .94 

TSK-11 26.31 7.09 11 41 .85 

FDI 18.48 13.18 0 49 .93 

BAPQ - Depression 9.77 5.28 0 24 .86 

BAPQ – Anxiety 10.84 5.62 1 26 .85 

PedsQL 57.55 20.50 10.87 100 .94 

VAS = Visual Analogue Scale; CPAQ-A =Chronic Pain Acceptance Questionnaire-Adolescent 
Version; PCS-C = Pain Catastrophising Scale – Child Version; TSK-11 – Tampa Scale for 
Kinesiophobia; FDI = Functional Disability Inventory;  BAPQ = Bath Adolescent Pain 
Questionnaire; PedsQL = Pediatric Quality of Life Inventory 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3: Summary of results from covariate analyses  

  FDI BAPQ-D BAPQ-A PedsQL 

Age r 

95% BCa CI 

Lower 

Upper 

.05 

 

-0.13 

0.23 

.11 

 

0.01 

0.31 

.16 

 

-0.05 

0.25 

-.17 

 

-0.33 

-0.00 

Gender Mean Difference 

95% BCa CI 

Lower 

Upper  

-0.06 

 

-4.79 

 4.57 

-0.81 

 

-2.73 

 1.18 

-1.55 

 

-3.69 

 0.63 

2.61 

 

-4.69 

 10.00 

 BCa, Bias Corrected and accelerated; CI, Confidence interval. 5000 bootstrap samples 
FDI = Functional Disability Inventory;  BAPQ -D  = Bath Adolescent Pain Questionnaire - 
Depression; BAPQ -A  = Bath Adolescent Pain Questionnaire – Anxiety; PedsQL = Pediatric 
Quality of Life Inventory 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4: Pearson correlations between predictor and outcome variables 

  CPAQ-A PSC-C TSK-11 FDI BAPQ-D BAPQ-A PedsQL 

VAS r 

95% BCa CI 

Lower 

Upper 

-.36 

 

-.513 

-.186 

 

.46 

 

.295 

.605 

.38 

 

.217 

.526 

.53 

 

.371 

.663 

.49 

 

.371 

.637 

.42 

 

.242 

.591 

-.54 

 

-.660 

-.392 

CPAQ-A r 

95% BCa CI 

Lower 

Upper  

- -.67 

 

-.756 

-.551 

 

-.56 

 

-.673 

-.432 

 

-.61 

 

-.716 

-.488 

 

-.50 

 

-.620 

-.370 

 

-.41 

 

-.555 

-.253 

 

.65 

 

.528 

.749 

 

PCS-C r 

95% BCa CI 

Lower 

Upper 

- - .58 

 

.431 

.693 

 

.56 

 

.420 

.671 

.58 

 

.458 

.687 

.53 

 

.374 

.672 

-.61 

 

-.705 

-.476 

TSK-11 r 

95% BCa CI 

Lower 

Upper 

- - - .51 

 

.378 

.633 

.45 

 

.305 

.586 

.40 

 

.231 

.552 

-.64 

 

-.735 

-.530 

BCa, Bias Corrected and accelerated; CI, Confidence interval. 5000 bootstrap samples 
VAS = Visual Analogue Scale; CPAQ-A =Chronic Pain Acceptance Questionnaire-Adolescent 
Version; PCS-C = Pain Catastrophising Scale – Child Version; TSK-11 – Tampa Scale for 
Kinesiophobia; FDI = Functional Disability Inventory;  BAPQ = Bath Adolescent Pain 
Questionnaire; PedsQL = Pediatric Quality of Life Inventory 

 

 

 

 

 

 

 

 



Table 5: Multiple mediation analyses results for chronic pain adjustment 

 Beta Standard 
Error 

95% BCa CI 

Lower Upper 

Disability     

Total effect  0.27 0.04   0.19  0.34 

Direct effect  0.15 0.04   0.08  0.22 

Indirect effect  0.11 0.03   0.06  0.18 

     

Individual mediators     

Acceptance  0.06 0.03  0.02  0.13 

Catastrophizing  0.02 0.03 -0.03   0.08 

Kinesiophobia  0.03 0.02  0.00  0.07 

     

Anxiety     

Total effect  0.09 0.02  0.06  0.13 

Direct effect  0.05 0.02  0.01  0.08 

Indirect effect  0.05 0.01  0.02  0.08 

     

Individual mediators     

Acceptance  0.00 0.01 -0.01  0.02 

Catastrophizing  0.03 0.01  0.01  0.06 

Kinesiophobia  0.01 0.01 -0.01  0.03 

     

Depression     

Total effect  0.10 0.02  0.07  0.13 

Direct effect  0.05 0.02  0.02  0.08 

Indirect effect  0.05 0.01  0.02  0.07 

     

Individual mediators     

Acceptance  0.01 0.01 -0.00  0.03 

Catastrophizing  0.03 0.01  0.02  0.06 

Kinesiophobia  0.00 0.01 -0.01  0.02 

     



 Beta Standard 
Error 

95% BCa CI 

Lower Upper 

Quality of Life     

Total effect -0.42 0.06 -0.53 -0.31 

Direct effect -0.21 0.05 -0.30 -0.11 

Indirect effect -0.21 0.05 -0.32 -0.13 

     

Individual mediators     

Acceptance -0.09 0.03 -0.16 -0.03 

Catastrophizing -0.05 0.03 -0.12  0.01 

Kinesiophobia -0.08 0.03 -0.15 -0.03 

BCa, Bias Corrected and accelerated CI, confidence interval 5000 bootstrap samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix A 

Table A - Simple mediation analyses for chronic pain adjustment 

 Beta Standard 
Error 

95% BCa CI 

Lower Upper 

Disability     

Total effect 0.27 0.04 0.19 0.34 

     

Direct effect 0.18 0.03 0.11 0.25 

Indirect effect (Acceptance) 0.09 0.02 0.05 0.14 

     

Direct effect 0.17 0.04 0.10 0.25 

Indirect effect (Catastrophising) 0.09 0.02 0.05 0.15 

     

Direct effect 0.20 0.04 0.12 0.27 

Indirect effect (Kinesiophobia) 

 

0.07 0.02 0.04 0.12 

Anxiety     

Total effect 0.09 0.02 0.06 0.12 

     

Direct effect 0.07 0.02 0.03 0.10 

Indirect effect (Acceptance) 0.02 0.01 0.01 0.04 

     

Direct effect 0.05 0.02 0.01 0.08 

Indirect effect (Catastrophising) 0.04 0.01 0.02 0.07 

     

Direct effect 0.07 0.02 0.03 0.10 

Indirect effect (Kinesiophobia) 

 

0.02 0.01 0.01 0.05 

Depression     

Total effect 0.10 0.02 0.07 0.13 

     



 Beta Standard 
Error 

95% BCa CI 

Lower Upper 

Direct effect 0.07 0.15 0.04 0.10 

Indirect effect (Acceptance) 0.03 0.01 0.01 0.05 

     

Direct effect 0.06 0.02 0.03 0.08 

Indirect effect (Catastrophising) 0.04 0.01 0.02 0.07 

     

Direct effect 0.08 0.02 0.05 0.11 

Indirect effect (Kinesiophobia) 

 

0.02 0.01 0.01 0.04 

Quality of Life     

Total effect -0.42 0.06 -0.53 -0.31 

     

Direct effect -0.28 0.05 -0.38 -0.18 

Indirect effect (Acceptance) -0.14 0.04 -0.38 -0.18 

     

Direct effect -0.25 0.06 -0.36 -0.14 

Indirect effect (Catastrophising) -0.17 0.04 -0.26 -0.10 

     

Direct effect -0.27 0.05 -0.38 -0.17 

Indirect effect (Kinesiophobia) -0.15 0.04 -0.24 -0.08 

 

 

 

 

 

 

 



Appendix B  

Figure A1 – Multiple mediation model for disability as an outcome 

 

 

 

 

 

 

 

 

 



Figure A2 – Multiple mediation model for anxiety as an outcome 

 

 

 

 

 

 

 

 

 

 

 



Figure A3 – Multiple mediation model for depression as an outcome 

 

 

 

*Age was not a significant predictor of acceptance or catastrophising 

 

 

 

 



Figure A4 – Multiple mediation model for quality of life as an outcome 

 

 

 

 

*Age was not a significant predictor of acceptance or catastrophising 

 

 


