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Abstract 

There is an emerging body of evidence regarding interdisciplinary Acceptance and Commitment 

Therapy (ACT) in the rehabilitative treatment of chronic pain. This study evaluated the reliability 

and clinical significance of change following an open trial which was briefer than that examined 

in previous work. In addition, the possible mediating effect of psychological flexibility, which is 

theorized to underlie the ACT model, was examined. Participants included 117 completers of an 

interdisciplinary program of rehabilitation for chronic pain. Assessment took place at treatment 

onset and conclusion, and at a three month follow-up where 78 patients (66.7%) provided data. 

At three month follow-up 46.2% of patients achieved clinically significant change, and 58.9% 

achieved reliable change, in at least one key measure of functioning (depression, pain anxiety, 

disability). Changes in measures of psychological flexibility significantly mediated changes in 

disability, depression, pain-related anxiety, number of medical visits, and the number of classes 

of prescribed analgesics. These results add to the growing body of evidence supporting 

interdisciplinary ACT for chronic pain, particularly with regard to the clinical significance of an 

abbreviated course of treatment. Further, improvements appear to be mediated by changes in 

the processes specified within the theoretical model. 

 

 

Perspective: Outcomes of an abbreviated interdisciplinary treatment for chronic pain based on 

a particular theoretical model are presented. Analyses indicated that improvements at follow-up 

mediated change in theorized treatment process. Clinically significant change was indicated in 

just under half of participants. These data may be helpful to clinicians and researchers 

interested in intervention approaches and mechanisms of change. 
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Introduction 

Chronic pain is an important health problem frequently associated with substantial 

emotional distress, disruptions in physical and social functioning, and reductions in quality of life 

16,53. It is also associated with tremendous costs in terms of healthcare utilization and lost 

productivity. Recent estimates indicate costs to the US alone range from $560 to $635 billion 

annually, exceeding the individual yearly costs of heart disease, cancer, and diabetes14.  

Interdisciplinary cognitive and behavioral approaches are an established and effective 

treatment for chronic pain with good evidence of long-term improvements across a wide range 

of outcomes15. One specific application of these interdisciplinary programs, based on 

Acceptance and Commitment Therapy (ACT)19,20, has accumulated evidence of positive 

treatment outcomes across a range of settings and patient samples54,64 through follow-ups of as 

long as three years53. Further, a number of these outcome studies indicate that a significant 

percentage of patients demonstrate change exceeding that which could be accounted for by 

measurement error alone in at least one key outcome domain 33,62. Evidence of such “reliable 

change” is one of the two criteria for clinically significant change suggested by Jacobson and 

colleagues24,25. To date, no study of ACT has examined the second criterion of clinically 

significant change, which entails a comparison with normative data from a non-clinical or 

successfully treated sample.  

A distinguishing feature of ACT is its specification of processes by which treatment is 

theorized to have its effect. The primary treatment process within ACT is termed psychological 

flexibility, which in the context of chronic pain includes a willingness to experience pain when 

pain control efforts are ineffective or interfere with important areas of functioning, non-

judgmental moment to moment attentiveness to ongoing experience, clarity in what is valued, 

and concordance between behavioral activity and these values21,40,64. Psychological flexibility 

has been the subject of significant cross-sectional and longitudinal study in chronic pain (see 51 
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for a review). Of specific relevance to treatment, correlation and regression-based approaches 

have indicated that changes in processes of psychological flexibility account for significant 

variance in treatment-related changes in functioning32,61–63.  

In order to more fully assess the role of these processes as potential active treatment 

mechanisms, however, formal tests of mediation are necessary. To date, only a single study in 

an adult population has performed a formal test of mediation, using the products of the 

coefficients approach29, in a small trial for chronic pain associated with whiplash in adults66 (see 

also 65 for an example in pediatric chronic pain). Further examination of mediation is therefore 

warranted. In particular, the use of multilevel modeling methods would provide novel results 

which examine individual, as well as group, patterns of change and allow for an examination of 

potential covariates, such as pain and demographic variables. 

The overall purpose of the present study was to expand outcomes analysis of 

interdisciplinary ACT for chronic pain in several key areas. First, following the points raised in 

the preceding paragraph, we sought to perform an examination of individual patterns of change 

during treatment using a multilevel mediation model that allowed for testing of within-individual 

and between-individual change in the association between psychological flexibility and 

treatment outcomes over time.  

Second, we sought to perform an evaluation of both the reliability and clinical 

significance of change in accordance with both of Jacobson et al.’s criteria20. Comparison data 

were drawn from Vowles et al.’s53 follow-up analysis which indicated that completers of 

interdisciplinary ACT were, on average, maintaining the significant treatment gains achieved at 

a follow-up assessment occurring three years after treatment completion. 

Third and finally, there was a clinically-relevant and pragmatic aim to these analyses. To 

date, the largest body of work concerning interdisciplinary ACT for adult chronic pain has come 

from open trials of a single treatment program (the Bath Centre for Pain Services), involving 

approximately 90 to 120 hours of intervention over the course of three to four weeks (e.g. 
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32,36,62). In 2009, an entirely new service was established which was funded to provide treatment 

that was approximately half as intensive as that of this previous work. These analyses, 

therefore, represent the first formal, open trial evaluation of this newly established and 

abbreviated program of interdisciplinary ACT. 

Three hypotheses were made. First, treatment completers would exhibit significant 

improvements in measures of physical and emotional functioning, healthcare utilization, 

analgesic use, and physical movement at post-treatment and a three month follow-up 

appointment. Second, changes in measures of psychological flexibility would mediate changes 

in measures of outcome. Finally, there would be evidence of reliable and clinically significant 

change in a significant number of patients. 

Methods 

Participants 

Participants included consecutive referrals beginning treatment from June 2010 through 

July 2012 within an interdisciplinary pain rehabilitation service located in the midlands of 

England. Selection criteria included the experience of persistent pain for three months or longer 

and clinically significant levels of pain-related distress and disability. Further, patients had to be 

open to the pursuit of a rehabilitative course of treatment for chronic pain, as opposed to one 

that focused primarily or exclusively on pain reduction. Exclusionary criteria for treatment 

included the requirement of further medical tests or procedures, the inability to understand 

spoken English, and unwillingness or inability to participate in a group-based treatment program 

(e.g., impaired neurological functioning, pronounced or poorly controlled psychiatric conditions). 

This research was approved by the local ethics board of the National Health Service and all 

study participants provided informed consent. 

In total, 144 individuals began treatment. Of these, 18 individuals (12.5%) discontinued 

treatment as they felt it was too physically demanding or was not appropriate for their needs and 

a further nine (6.3%) dropped out secondary to issues unrelated to treatment (e.g., occurrence 
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of other illness, return to work). No individuals were discharged early by the treatment team. 

The remaining 117 individuals provided pre and post-treatment data and 78 (66% of treatment 

completers) additionally provided three month follow-up data. 

With regard to treatment completers, the majority were women (71.8%), identified 

themselves as White European (99.1%), and were married or co-habiting (62.4%; single: 

19.7%; divorced: 12.8%; widowed: 5.1%). Average age was 45.5 years (SD = 11.0), while 

average years of education averaged 13.8 (SD = 2.4). Only 29.1% were working on a full or 

part-time basis with the remainder unemployed. Median pain duration was 4.4 years (range: 

0.25 to 45.6). The most frequently identified pain location was low back (38.5%; full body: 

25.6%; abdominal/genital: 12.8%; neck: 8.5%; upper limb: 6.0%; mid-back: 4.3%; lower limbs: 

4.3%). Just under half of patients (47.0%) reported at least one secondary pain location. The 

majority of patients presented with non-specific or generalized pain (64.1%). Of those with a 

pain diagnosis, the most frequent were fibromyalgia (16.2%), arthritis (16.7%), or sciatica, 

spondylosis, or herniated disk (each 7.1%). 

Measures of Treatment Outcome  

 Participants completed a battery of standardized self-report questionnaires at the 

beginning and end of treatment, as well as at a three month follow-up appointment. A brief initial 

questionnaire recorded demographic (e.g., age, education, gender, work status) and pain details 

(e.g., location, duration). Usual pain intensity over the previous week was evaluated using a 0 

(no pain) to 10 (worst possible pain) numerical rating scale. The number of pain-related medical 

visits over the preceding three months, including primary, secondary, tertiary, and emergency 

care, was recorded, as was a tally of the number of classes of analgesic medications being 

taken for pain (i.e., weak opioids, strong opioids, NSAIDs, tricyclic antidepressants, muscle 

relaxants, sedatives, anticonvulsants, selective serotonin uptake inhibitors, over-the-counter 

analgesics). 

 Disability was measured using the three primary scales of the Sickness Impact Profile 
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(SIP)4, which included Physical Disability, Psychosocial Disability, and Independence Disability 

(i.e., work, eating, home management). The SIP includes 136 items; subscale scores range 

from 0 to 1 with higher scores indicating a greater level of disability. The SIP has been widely 

used in healthcare settings and has good evidence of reliability, validity, and sensitivity to 

change 7,58. With regard to internal consistency at assessment, the Kuder-Richardson reliability 

coefficient (K20; used for dichotomous variables) was 0.93. 

 Depression was measured with the British Columbia Major Depression Inventory 

(BCMDI)23. The BCMDI was developed in line with the diagnostic criteria for Major Depressive 

Disorder, as detailed in the fourth edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-IV)1. The measure has established psychometric properties, as well as good 

diagnostic sensitivity (0.92) and specificity (0.99) in general medical outpatients23. The measure 

consists of 16 items with a total score that can range from 0 to 80. Higher scores indicate 

greater levels of depression. Cronbach’s α at assessment was 0.85.   

 Pain-related anxiety was measured using the short form of the Pain Anxiety Symptoms 

Scale (PASS)31. The PASS has excellent psychometric properties and measurement 

characteristics that compare favorably to the long form of the measure31,49. The measure 

includes 20 items with a possible range of 0 to 100. Higher scores indicate greater levels of 

pain-related anxiety. Cronbach’s α at assessment was 0.92. 

 Physical functioning was observed by having patients complete two physical tasks. 

During the first task, patients were asked to walk between two lines on the floor, 10 meters 

apart, as many times as possible in five minutes. Total distance walked was measured. 

Continuous walking was not a requirement and patients could rest when needed in chairs 

provided. For the second task, the number of times patients could move from a sitting to 

standing position in one minute without using their arms to push was counted. A standard office 

chair, without arms, was utilized for this task. As with the walking task, continuous performance 

was not a requirement and patients were asked to do as many as they felt they could. These 
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two physical tasks have evidence of test-retest reliability17, have been used several times in 

previous outcome studies of interdisciplinary ACT and have been shown to change over the 

course of intervention36,62. 

Measures of Treatment Process  

 Acceptance of chronic pain was assessed using the 20-item version of the Chronic 

Pain Acceptance Questionnaire (CPAQ)35. The CPAQ is perhaps the most widely used measure 

of psychological flexibility in chronic pain and its psychometric properties, factor structure, and 

sensitivity to treatment are well established47,60. The CPAQ has 20 items with scores that range 

from 0 to 120 with higher scores indicating greater acceptance. Cronbach’s α at assessment 

was 0.83. 

 Engagement in valued activity was assessed using the Chronic Pain Values Inventory 

(CPVI)39. The CPVI evaluates values importance and success across six domains of activity, 

including family, intimate/close interpersonal relations, friends, work, health, and personal 

growth/learning. Three subscale scores can be calculated, including values importance, values 

success, and the discrepancy between values importance and success. Each scale ranges from 

0 to 6 with higher scores indicating greater importance, success, and discrepancy. In the 

present analyses, the latter two subscales (i.e., success and discrepancy) were used  as these 

scales have been the most widely used in previous research and have sensitivity to treatment, 

as well as evidence of reliable relations with measures of emotional and physical functioning 

and psychological flexibility37,61,62. Cronbach’s α at assessment was 0.78 for success and 0.70 

for discrepancy. 

 Psychological flexibility coping was evaluated using the Psychological Flexibility 

subscale of Brief Pain Coping Inventory-2 (BPCI-2)38 Overall, the BPCI-2 has 19 items that 

measure coping behaviors in response to pain over the previous seven days. Factor analysis 

has indicated two subscales, one including more traditionally conceived coping responses (e.g., 

activity pacing, relaxation, exercise, distraction, positive self-statements) and the other including 
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coping responses reflecting psychological flexibility (e.g. lack of struggle for pain control, contact 

with the present moment, values-directed activity with pain present). The Psychological 

Flexibility subscale is reliably related to measures of patient functioning38 and responsive to 

ACT-oriented interventions63. Scores range from 0 to 77 with greater scores indicating the more 

frequent occurrence of psychologically flexible coping behaviors in response to pain. Cronbach’s 

α at assessment was 0.76. 

Mindfulness and self-compassion were assessed using the 26 item Self-Compassion 

Scale (SCS)39. This measures evaluates various aspects of mindfulness and self-kindness and 

its subscales match up conceptually with many of the key processes identified within the ACT 

model, such as present-focused awareness, defusion, self-as-context, and acceptance/ 

willingness18. Initial work on the SCS has provided support for its reliability and convergent 

validity44, although to our knowledge it has not been widely used in the area of chronic pain. We 

do, however, have preliminary data under review that the SCS is moderately correlated with the 

CPAQ, CPVI, and BPCI-2 Psychological Flexibility subscale and strongly correlated with 

measures of physical and emotional functioning in a cross-sectional analysis of chronic pain 

patients presenting for assessment (Vowles, Sowden, & Ashworth, unpublished data). Scores 

on the SCS range from 26 to 130 with higher scores indicating greater mindfulness and self-

compassion. Cronbach’s α at assessment was 0.85. 

Treatment Program  

 As noted, the treatment program was an abbreviated adaptation of the ACT-based 

program offered through the Bath Centre for Pain Services in the United Kingdom (see 

32,36,40,59,62 for details). The treatment program examined in the current research was provided by 

an interdisciplinary team, including clinical psychology, anesthesiology, physical therapy, and 

nursing. Treatment was offered on two consecutive days each week for a total of four weeks. 

Each day consisted of approximately 6.5 hours of intervention, including 2 hours of physical 

conditioning and activity (including one hour daily in the hospital gym), 1.5 hours of 
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psychological content (e.g., acceptance, willingness, defusion, and present focused awareness 

exercises, including 30 minutes of formal “mindfulness” training each day), and 1 hour of values 

clarification and values-consistent activity planning. The remaining time was spent in 

health/medical education (e.g., the nature of pain; pain medications) and skills-training (e.g., 

mindful and attentive communication; pacing for success in values).  

A distinguishing feature of the intervention was that the ACT framework was used to 

guide all facets of treatment. For example, in the physical conditioning sessions, an ongoing 

theme was the promotion of present-focused awareness of body sensations and the relation 

between current activity and values-based goals. Ideally, by the conclusion of treatment, 

patients would be engaging in physical activity in a manner that was both physically sustainable 

(e.g., neither “under” nor “over” -doing activity) and progressive with regard to the achievement 

of valued outcomes (e.g., allowing return to work or engagement in recreational activities). 

Equally, in the pain medication sessions, an emphasis was placed on heightening awareness of 

effects of medications, both positive and negative, and, where appropriate, promoting strategic 

use of pain medications to allow for the pursuit of valued activity (see 57 for a related 

discussion).  

Treatment integrity was maintained by frequent team meetings and clinical supervision 

(60 minutes on each day of treatment) and a once weekly clinical seminar, as well as 

manualization. In addition, throughout the period of time analyzed within this report, no changes 

were made in treatment team personnel. This latter aspect of treatment is important as changes 

in the treatment team have previously been shown to influence outcomes in interdisciplinary 

pain treatment programs67. 

Analytic Approach  

Individual change and mediation analyses. Multilevel structural equation modeling 

(SEM) was used to (1) evaluate change in treatment outcome measures across the assessment 

points and (2) assess whether changes in treatment process measures between the beginning 
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and end of treatment mediated change in treatment outcome measures between the beginning 

of treatment and three month follow-up assessment. Overall, multilevel SEM is quite a complex 

and sophisticated approach and a full treatment of methods, strengths, and caveats is beyond 

the scope of this article (see 46 for a more detailed treatment). Regardless, it is worth detailing 

the primary characteristics of multilevel SEM.  

First, it allows data to be grouped, or “nested”, hierarchically at different levels, each of 

which may have independent or additive effects on results. For example, data can be grouped 

by time (e.g., pre and post-treatment) across all participants. This grouping answers the 

question of, “Did change occur (on average) across time?” It also provides essentially the same 

information as other longitudinal methods of assessing change, such as repeated measures 

analysis of variance. Change can, however, also occur at different rates for different individuals 

– some people change more than others across time – and this facet of change is not 

addressed by analyses which analyze time alone. Therefore, it is also possible to nest data at 

the between person level and analyze whether  change differed across time between 

individuals. Furthermore, in instances of groups of patients being treated together, as was the 

case here, a third level of nesting, by group, is also possible. As with different rates of change 

being possible in different individuals, there may be a group effect as some groups may change 

at different rates compared to others. The ability to analyze data based on nesting is a unique 

strength of multilevel SEM.  A second aspect of multilevel SEM is that it allows one to 

simultaneously investigate relations between one or more independent variables (IV’s) and one 

or more dependent variables (DV’s), and thus it is more suited to complex models.  

Finally, with regard to mediation specifically, when multiple potential mediators are 

tested, multilevel SEM allows the testing of mediation both for each individual mediator and for 

all mediators together. The multiple mediator modeling is similar to linear regression, where one 

can evaluate whether one mediator is more “important” (i.e., accounts for more variance in the 
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mediation relation) than another or whether individual mediators appear to each provide an 

individual mediating contribution.  

In the present study, data were nested at three hierarchical levels: repeated assessment 

of outcomes over time (level 1), within participants (level 2), and within groups (level 3). As we 

did not have a priori hypotheses with regard to the effect of group (level 3), we first investigated 

whether three-level modeling was warranted. Participants were recruited and treated in 17 

groups of five to nine participants per group (average group size = eight), thus we first assessed 

whether there were group effects on the primary outcomes. Intraclass correlations (ICC) for all 

outcome measures were calculated to determine the degree of dependence between 

participants within groups. Results indicated ICCs were less than 10% for all outcomes (range = 

0.004 – 0.098), suggesting most of the variance was not explained by clustering within groups 

(i.e., indicating that outcome was not substantially dependent on group membership). Given the 

lack of dependence within groups we opted to estimate multilevel models of outcomes over time 

(level 1) within participants (level 2) and we accounted for clustering within group using a 

weighted maximum likelihood function with robust standard errors computed using a sandwich 

estimator (i.e., standard errors were adjusted for group clustering in the data). This method 

provides the estimated variance-covariance matrix for the available data and is a preferred 

method for estimation when some data are missing, assuming that the data are missing at 

random50.  

With regard to mediation analyses, multilevel models were used to evaluate whether 

change in disability, depression, pain-related anxiety, medical visits, number of classes of 

medication, and physical functioning outcomes over time would be mediated by individual 

changes in pain acceptance, values, psychological flexibility for coping with pain, and self-

compassion. For all models, usual pain (over the past 7 days) was included as a level 1 (time) 

covariate and gender, age, education, and pain duration were included as level 2 (between 

person) covariates. The level 1 covariate, typical pain rating, was group mean centered (to 
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account for pain’s influence on treatment outcome) and level 2 covariates were grand mean 

centered (as these values are constant across time in the present study). See Enders and 

Tofighi12 for further discussion of centering in multilevel analyses.  

All of the models were estimated using Mplus version 743. Multilevel mediation models 

were estimated using the multilevel SEM approach recommended by Preacher, Zyphur, and 

Zhang46. Specifically, we examined a lower level mediation model [i.e., 1-1-1 design26], where 

the independent variable (time), mediator (e.g., pain acceptance), and outcome (e.g., disability) 

were all estimated on level 1 with random intercepts and fixed slopes (participant means) on 

level 2 (see Footnote a). The significance of the indirect effect was estimated using the product 

of coefficients30 and evaluated using 95% confidence intervals of the indirect effect, which 

corresponds to a one-tailed test at α = 0.0146. Initially, each potential measure of mediation was 

evaluated separately to determine any individual evidence of mediation. Next, a multiple 

mediation model was tested, which included all measures for which there was a significant 

mediation effect. This latter model allowed us to assess the relative strength of each mediator in 

relation to the others and determine if there was significant overlap amongst them. 

 Reliable and clinically significant change. As noted, the criteria of Jacobson and 

colleagues24,25 were used to determine whether the observed changes in key measures of 

outcome through follow-up were both reliably and clinically significantly changed. Consistent 

with established guidance regarding core domains of functioning10,52,58, as well as previous 

reports which calculated reliable change only61,62, we used pre-treatment and three month 

follow-up values for three core outcome measures in these calculations: Depression (BCMDI), 

pain-related anxiety (PASS), and disability (SIP). 

Reliable change establishes whether individual patient change exceeds change that 

could be alternately accounted for by measurement error alone. It’s calculation for each 

measure involves the use of temporal stability data, ideally test-retest reliability, and the 

observed sample standard deviations at two time points. These temporal stability data are used 
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to calculate the standard error of the difference between the assessment points and then 

multiplied by the z-score for the desired confidence interval (CI), 1.64 (90%) in this case, which 

allows the calculation of a cut-point. If the magnitude of change for an individual exceeds this 

cut-point, then that individual can be classified as reliably changed. The 90% CI was selected 

given the established literature indicating it provides a reasonable balance with regard to 

statistical conservativeness and allowance for detection of change3. Further, we felt the 90% CI 

was appropriate given the complexity and persistence of chronic pain, where successful 

treatment is not always synonymous with complete symptom elimination. Finally, the use of this 

CI in the present study is consistent with previous studies conducted by our group33,61,62 and 

thus allows comparison with previous findings.  

The second aspect of clinically significant change involves a determination of whether 

each individual’s score has moved from a “clinical” to a “recovered” distribution. Ideally, these 

calculations require normative data from a representative sample of recovered individuals as  

other methods are not likely to be appropriate when recovery does not equate with complete 

symptom remission, as is the case with chronic pain (see 24,61 for a more extended discussion of 

this issue). A cut score is calculated using means and standard deviations from the treatment 

sample at pre-treatment and also from the comparison group. If the post-treatment score of an 

individual patient falls below this cut-score (in the case of higher scores indicating more severe 

symptoms), then that individual is deemed to no longer fall within a clinical range. If an individual 

meets criteria for both reliable change and has a score that falls outside a clinical range, then 

that individual is classified as clinically significantly changed. See Jacobson et al.20 for specific 

formulae and Atkins et al.3 for further information on the assessment of clinically significant 

change. For the purposes of the  present analyses, three year follow-up data reported in Vowles 

et al.61 were used to represent a non-clinical comparison sample. These data were appropriate 

for use as a comparison group for a number of reasons. First, identical outcome measures were 

used within both the present and three-year follow-up samples. Second, the treatment approach 
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adopted within the present study was a direct adaptation of that reported in the three year 

follow-up report. Finally and perhaps most importantly, analyses of the three-year follow-up data 

indicated stability and maintenance of treatment improvements within the sample, suggesting 

that the group was functioning well within a context of continuing pain. While we cannot say with 

complete certainty that this group of patients was “non-clinical” or “recovered”, based on their 

clinical outcome data, this group of patients appeared, on the whole, to be doing well at follow-

up.  

Results 

Descriptive Analyses and Missing Data Descriptive information for all study measures at 

baseline, post-treatment, and 3-month follow-up is presented in Table 1, which also displays 

within subjects effect sizes (Cohen’s d). Effect sizes were calculated using Dunlap et al’s 

formula9, which corrects for within participant correlation. We also calculated 95% confidence 

intervals around each effect size using Becker’s4 formula to determine standard error for 

repeated measure analyses. 

Attrition analyses revealed that participants with missing data at post-treatment and/or 3-

month follow-up did not significantly differ (p < 0.01) from those with complete data on 

demographic measures (e.g., gender, race, education) or other studied variables assessed at 

baseline. Sensitivity analyses using pattern mixture models13 were conducted to determine the 

degree to which missing data impacted our results. Specifically, we used the simple pattern 

mixture model, as described by Muthén and colleagues43,  which can be estimated using the 

example Mplus syntax available online at http://www.statmodel.com/examples/penn.shtml#stard 

(last accessed June 6, 2013). The findings were consistent across models (with and without the 

missing data indicators) and missing data indicators did not predict outcomes, suggesting that 

the degree of missing data did not substantially influence results. 

Multilevel SEM of Treatment Effect 

In order to reduce the number of measures for analysis, we attempted to reduce the 
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number of measures using multilevel confirmatory factor analysis (CFA). Model fit was 

evaluated by χ2 values, the Root Mean Square Error of Approximation [RMSEA8], and the 

Comparative Fit Index (CFI)3. Models with non-significant χ2, RMSEA less than 0.06 and CFI 

greater than 0.95 were considered a good fit to the observed data22. These analyses resulted in 

the estimation of a confirmatory latent factor model of disability (indicated by physical, 

psychosocial, and independence disability). Results indicated the model had excellent fit with 

the data [χ2 (2) = 0.44, p = 0.80, RMSEA = 0.00, CFI = 1.00]. Measurement invariance testing 

indicated that the latent factor model of disability was metric invariant across time meaning that 

the three disability scales of the SIP could be effectively collapsed into a single, overarching 

latent factor of disability. Additional CFA’s were run on other measures of outcome to determine 

if further clusterings of variables could occur (e.g., depression and pain-related fear), but 

acceptable fit was not indicated for any of the models. Therefore, individual scores for all other 

measures were used.  

The multilevel SEM models indicated a significant effect of time on outcomes at each 

assessment point associated with decreases in disability (B (SE) = -0.02 (0.004), p < 0.001), 

decreases in depression (B (SE) = -0.03 (0.005), p < 0.001), decreases in pain-related anxiety 

(B (SE) = -3.44 (0.69), p < 0.001), decreases in medical visits (B (SE) = -1.81 (0.36), p < 0.001), 

a reduction in the number of classes of prescribed analgesics for pain (B (SE) = -6.81 (0.95), p 

< 0.001), and greater sitting-to-standing repetitions (B (SE) = 14.96 (2.96), p < 0.001). The 

distance walked was not significantly improved over time (B (SE) = -0.02 (0.03), p = 0.43).  

Results also indicated significant cross-level (i.e., level 1 and level 2) interactions 

whereby gender was significantly associated with the random effect of time in predicting 

disability (B (SE) = -0.02 (0.006), p = 0.007) and depression (B (SE) = -0.02 (0.009), p = 0.01). 

Females had higher scores on each of the measures at baseline and each assessment point 

was associated with a 0.024 (p < 0.001) reduction in latent disability and a 0.04 (p < 0.001) 

reduction in depression for females, but only a 0.014 (p = 0.07) reduction in latent disability 
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scores and a 0.02 (p = 0.02) reduction in depression for males. The level 1 covariate, pain 

intensity, was a significant predictor (p < 0.01) in all models, with greater pain intensity ratings 

associated with poorer outcomes. The level 2 covariates, pain duration, years of education and 

age, did not significantly influence outcomes. 

Multilevel Mediation Next we examined whether the significant effects of time in predicting 

disability, depression, pain-related anxiety, number of medical visits, analgesics classes, and 

sitting-to-standing repetitions, were mediated by acceptance, values, psychological flexibility 

strategies for coping with pain, and self-compassion. Table 2 provides details on the multilevel 

mediation analyses for each individual mediator, for each outcome measure. Within the table, 

the a-path represents the effect of time on the mediator, the b-path the effect of pre to post-

treatment changes in the mediator on pre-treatment to follow-up changes in the outcome 

measure, and the indirect path the effect of changes in the mediator on the relation between 

time and changes in the outcome. A mediating effect is indicated by a significant effect of the a-

path by b-path product term [e.g., the effect of the time on the mediator (a-path) multiplied by 

the effect of the mediator on changes in the outcome measure (b-path)]. As seen in Table 2, 

individual (i.e., within-person) changes in pain acceptance, psychological flexibility strategies for 

coping with pain, self-compassion, and the difference between values importance and success 

significantly mediated changes in disability, depression, pain-related anxiety, number of medical 

visits, and the number of classes of prescribed analgesics. Values success only mediated the 

association between time and number of medical visits in the past 3 months. None of the 

mediation effects were significant for the sitting-to-standing repetitions (not shown in Table 2).  

 As noted, in order to assess the relative strength of the mediators in relation to the other 

mediators, multilevel multiple mediation analyses were conducted next. The results of these 

analyses are displayed in Table 3, where the meaning of a-path, b-path, and indirect is identical 

to Table 2. The multiple mediator model of changes in the disability latent factor would not 

converge  
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due to model non-identification. Thus, we looked at change in each of the disability subscales 

(physical, psychosocial, and other) separately in separate multiple mediator models. 

As seen in Table 3, for the multiple mediator models of changes in psychosocial 

disability, depression, and pain-related anxiety, only changes in pain acceptance and self-

compassion were significant mediators. For changes in number of medical visits and the 

number of classes of prescribed analgesics, changes in pain acceptance, self-compassion, and 

values-difference were all significant mediators. For changes in physical disability, only changes 

in pain acceptance was a significant mediator, while for changes in other disability, only changes 

in self-compassion was a significant mediator.  

Reliable and Clinically Significant Change Analyses 

 Table 4 displays information used in the calculation and determination of reliable and 

clinically significant change. The upper and lower halves of Table 5 indicate the results for the 

entire sample and results for those who exceeded a threshold of clinical significance at pre-

treatment, respectively. Overall, for the entire sample, rates of clinically significant change were 

similar across all measures, averaging 26.3% (range: 25.6% - 27.6%), with an additional 

proportion of patients achieving reliable change only, averaging 9.1% (range: 5.4% - 11.5%). A 

small proportion of individuals evidenced a reliable worsening across the measures, averaging 

2.2% (range 1.3% to 3.8%). When only those whose scores fell above a clinically significant 

threshold at pre-treatment were included, average percent of clinically significant change was 

slightly larger, averaging 29.8% (range: 26.2% - 34.0%), with an additional 13.4% on average 

(range: 8.3% - 17.0%) achieving reliable change only. Again, a proportion of individuals 

evidence reliable worsening, averaging 1.8% (range: 0% to 3.3%).  

 An additional method of evaluating reliably and clinically significant change is to 

determine the proportion of individuals who have changed on only one, only two, or all three of 

the measures of outcome. These calculations allow a determination of whether the same 
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patients are changing across all measures or whether the pattern of change is more dispersed. 

For these calculations, the total number of possible patients was based on the number who 

provided questionnaire data for any of the measures at three months (i.e., n = 78 for all patients; 

n = 61 for patients whose scores fell in a clinical range at pre-treatment). These values were 

used as the denominator in subsequent calculations. 

 For reliable change of all patients, 26.9% (n = 21) achieved change in one measure only, 

19.2% (n = 15) in two, and 12.8% (n = 10) in all three. Overall, 58.9% achieved reliable change 

in at least one measure. For clinically significant change, 21.8% (n = 17) were changed in one 

measure only, 17.9% (n = 14) in two, and 6.4% (n = 5) in all three. Overall, 46.2% achieved 

clinically significant change in at least one measure. 

 For reliable change in patients with pre-treatment scores that fell within a clinical range, 

34.4% (n = 21) achieved change in one measure only, 21.3% (n = 13) in two, and 16.4% (n = 

10) in all three. Overall, 72.1% achieved reliable change in at least one measure. For clinically 

significant change, 27.9% (n = 17) were changed in one measure only, 19.7% (n = 12) in two, 

and 8.2% (n = 5) in all three. Overall, 55.8% achieved clinically significant change in at least one 

measure. 

Discussion 

 The findings of the present study can be examined at several levels. At the most 

general, these results appear reasonably promising in that there was evidence of improvement 

in functioning following treatment and also evidence of mediation in a manner consistent with 

the theoretical model. Further, approximately half of the individuals who provided follow-up data 

surpassed pre-determined thresholds for reliable and clinically significant change on at least 

one of three measures of functioning (i.e., depression, pain-related anxiety, or disability). 

Beyond this initial level of analysis, there are several points that warrant further consideration. 

 The use of multilevel SEM in the analysis of change is recommended, particularly 

because it is more adequate and appropriate for complex models46. Improvements in the 
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present study included decreases in disability, depression, pain-related anxiety, pain-related 

medical visits in the preceding three months, and number of classes of prescribed analgesics, 

as well as increases in the number of sit to stand repetitions that could be performed within the 

space of one minute. The only measure of outcome for which there was not significant change 

was the distance that could be walked in the space of five minutes (a finding we comment upon 

more fully in the latter parts of this section). Effect size statistics were typically medium and 

above, with the exceptions of analgesic medications, physical disability, and the physical 

assessments for which they were small. Further, our results indicated a rather modest impact of 

between-individual differences, restricted to gender differences for two of seven outcome 

measures only, suggesting that the primary variable associated with change was the passage of 

time over the treatment and follow-up interval. One interpretation of this pattern of results is that 

treatment appeared to work reasonably well across patients.  

In addition to inspecting average change within and between-persons, we utilized a 

more strict assessment of change, the reliable and clinically significant change criterion of 

Jacobson and colleagues24. Interestingly, the pattern of results following these analyses offered 

a more conservative assessment of treatment effectiveness, where there was an absence of 

reliable change in the largest proportion of individuals, ranging from 59.0% to 67.6% (averaging 

62.4%) across the three measures analyzed. In some ways, it is not surprising that these latter 

analyses offered a less positive picture of outcomes as the criteria set for reliable and clinically 

significant change are fairly conservative. Further, the proportion of individuals with evidence of 

change in the present data is fairly consistent with the extant literature in both chronic pain41 and 

psychotherapy more broadly27, where findings typically indicate reliable and clinically significant 

change in 50% or less of treated samples. 

We can compare the rates of reliable change in the present study with those following 

the more intensive program of interdisciplinary ACT for chronic pain, upon which this treatment 

program was based, by utilizing the information published in Vowles & McCracken62. While such 
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a comparison is rather imprecise given the differences in treatment setting (residential vs. 

outpatient), duration (52 hrs vs. ~100 hrs), and personnel, the use of identical measures (i.e., 

BCMDI, PASS, & SIP) and follow-up periods within both studies allows at least a rough 

comparison. Within the present data, reliable change averaged 35.4% across measures at three 

month follow-up (37.1% for depression; 38.1% for pain-related anxiety; 31.0% for disability), 

which was smaller than the average of 45.0% reported at follow-up following the more intensive 

program (41.8% for depression; 49.1% for pain-related anxiety; 44.0% for disability). While the 

treatment setting and personnel differences noted above may have contributed in some ways to 

these differences, the most logical implication of these differences is one that is fairly common in 

the published literature on chronic pain treatment - less intensive treatment is less 

powerful5,15,28,33,48. Future work focusing on issues such as treatment duration and dosage, as 

well as issues of cost and cost-efficacy, is highly recommended, as it is not yet clear whether 

decreased effectiveness is acceptably offset by decreased cost or under what circumstances 

this might be so.  

These results add to the evidence base with regard to interdisciplinary ACT for chronic 

pain. Thus far, positive treatment results have been achieved across a diverse range of chronic 

pain locations and diagnoses, age groups (i.e., adolescents and adults), as well as individual 

and group treatment settings. Further, there is diversity in treatment provider discipline, 

suggesting that non-psychologists working within the ACT theoretical framework can provide 

effective intervention (see 64 for a review). It is possible that this positive track record of results 

in diverse settings stems from the primary focus of the ACT model overall, which is to achieve 

effective and adaptive functioning with the continued experience of discomfort. This focus fits 

remarkably well with the reality of chronic pain, where the experience of pain rarely remits (e.g., 

2,11). Therefore, a key issue for providers and patients concerns consistently adaptive 

responding to pain and distress such that quality of life, productivity, and values-based 
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functioning is maintained, and preferably enhanced, over the long-term and with continuing 

pain. 

Additional support for the ACT theoretical model was offered by the results of the 

mediation analyses, which indicated that pre to post-treatment changes in individual measures 

of psychological flexibility had a mediating effect on pre-treatment to follow-up changes in the 

measures of treatment outcome, with the exception of change in the sit-to-stand variable, for 

which mediation did not occur. Further, with regard to the values measure, mediation effects 

were noted for the difference between values importance and success more frequently than 

they were noted for values success alone, which perhaps indicates that the former might be the 

more appropriate to use in clinical situations. When all mediators were tested together in a 

multiple mediator model, the results indicated that changes in pain acceptance (CPAQ) and self-

compassion (SCS) were the strongest overall mediators, suggesting that changes in these two 

measures account for a particularly large proportion of the variability in mediation and that future 

studies assessing mediation may benefit from their inclusion. 

There are several limitations to highlight, including both study design issues and 

statistical considerations. When these limitations are considered in combination, they suggest 

that the present findings are best considered as preliminary and future investigations of 

reliability and generalizability are necessary.  

With regard to methodological limitations, the lack of a comparison group means it is not 

possible to definitively state whether the passage of time alone would be sufficient to allow 

improvements comparable to those observed in the treated sample. Further, the relative 

homogeneity of the sample, which was almost exclusively White European and predominantly 

female, likely limits generalizability. The strong reliance on self-report measures across the 

analyses is an additional limitation, as shared method variance or irregularities in self-reporting 

may have influenced the pattern of results. In addition, while the treatment evaluated here was 

shorter than that of previous work, and perhaps offers a model more feasible for application 
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outside of tertiary care, the fact remains that the treatment was quite intensive as it involved 52 

hours of intervention over eight days and required expertise and consistency across a number 

of provider disciplines. These facets of treatment may not be feasible in some treatment 

environments. Regarding the mediation analyses, while these were longitudinal in design, they 

are limited by the fact that temporal precedence was not established because the mediators and 

outcomes were assessed at the same time points. Ideally, change in the mediators would be 

documented prior to a change in the outcomes, as this increases confidence that mediation is 

indeed occurring30. Finally, there were missing data across all time points, with just under one-

fifth of those who began treatment dropping out before its conclusion and, of those who did 

complete treatment, one-third did not provide follow-up data. While our attrition analyses did not 

suggest that missing data significantly influenced results, the fact remains that we cannot 

definitively comment on treatment effect for a significant minority of participants who began 

treatment.  

On a related note, a persistently important issue in chronic pain treatment is that of 

patient selection. Unfortunately, as a field, we remain some distance from answering the 

seminal, oft-quoted, question posed by Gordon Paul almost four decades ago45, “What 

treatment, by whom, is most effective for this individual with that specific problem, and under 

which set of circumstances?” In the present data the general absence of level 2 (between 

person) effects suggests, on the one hand, a treatment effect that did not differ significantly 

amongst participants, on average. Such a lack of difference is a fairly common finding, both in 

our own work61 and that of others34,56. On the other hand, it is possible that unassessed 

selection issues had a role in the determination of our outcomes.  

With regard to the assessment of change, there are several important considerations. 

The assessment of change is, itself, a complex area with no clear data-based guidance on 

making the distinction between treatment success and failure. See, for example, the recently  

published review of Morley42, which provides an extended (and excellent) discussion of these 
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issues and suggests some methods by which progress may be achieved. In the present 

analyses, we utilized a multimethod (multilevel SEM, effect size, reliable and clinically significant 

change) and multimeasure approach to increase the comprehensiveness, and potentially the 

reliability, of the analyses. These methods have limits and caveats that are worth documenting. 

In the clinically significant change analyses, for example, we utilized three year follow-up data 

from a separate sample as the external referent to aid in the determination of the cut-point 

between a “clinical” and “non-clinical” distribution. While it can be argued that these follow-up 

data are appropriate to use for this purpose, given results that they had, on average, maintained 

treatment gains and that there are no other more suitable data available, it is nevertheless true 

that they are not a true external referent for high functioning or “recovered” chronic pain 

patients. In other words, the cut point that was established for categorization as clinical or non-

clinical is influenced by characteristics of both sets of data and there is no way to evaluate if the 

established cut point is correct, too conservative, or too liberal. Relatedly, while the proportion of 

patients who evidenced reliable or clinically significant change approximated rates observed in 

other studies, the fact remains that across all of these studies, for a substantial number of 

patients, there is no evidence of reliable change in key measures of functioning. This finding 

highlights the significant work remaining with regard to treatment development, quality 

assurance, and measurement of treatment change.  

A final issue pertains to walking distance, where there was no evidence of significant 

increase across the assessment intervals. Our clinical observations indicated a level of 

complexity within this measure as some patients walked only a short distance at pre-treatment, 

which tended to improve over the course of treatment, while a small, but seemingly clinically 

significant subset of patients walked an overly long distance at pre-treatment, perhaps reflecting 

overactivity or inappropriately rigid “stop-rules”55. These latter patients tended to decrease 

walking distance over the course of treatment and this can perhaps be viewed as an adaptive 

response reflecting a good treatment outcome. For example, one patient began treatment by 
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walking 445 meters in five minutes (approximately 1.5 meters per second) and this had 

decreased to 320 meters (approx. 1.1 meters per second) by treatment conclusion. It is 

possible, therefore, that the lack of effect for walking speed is at least partially an artifact of 

these dual possible outcomes, both of which could be viewed as successful. This is only a 

speculative inference at present and further examination and experimentation is needed before 

any firm conclusions can be drawn. 

 Bearing the above considerations in mind, we would argue that the present analyses 

offer a degree of both practical and translational value. An abbreviated adaptation of an 

established treatment paradigm was provided within a real world interdisciplinary clinical setting 

offering intervention to a relatively unselected group of patients experiencing high levels of 

distress and disability as a result of chronic pain. Overall, results indicated that a significant 

proportion of patients were functioning reasonably well at the end of treatment and three months 

following treatment conclusion and that these improvements were significantly mediated by the 

processes treatment was specifically designed to alter. This work continues to lay the empirical 

groundwork for an approach to treatment of chronic pain that is fundamentally focused on living 

better with pain. 
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Footnote 

a Models with random intercepts and random slopes were also considered in the multilevel 

mediation models, however consistent with recommendations, we found that adding the random 

slopes reduced the likelihood of model convergence46. Likewise, preliminary analyses of the 

data using an unconditional latent growth curve model indicated minimal individual variability 

around the average slopes for each of the outcomes, thus there was not sufficient heterogeneity 

for modeling the random slope. 
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Table 1 

Means (Standard Deviation) and Effect Sizes, controlled for within participant correlation (95% Confidence Interval; CI)  

 Mean (SD) Effect Size (95% CI) 

Variable Baseline Post-treatment 
3-month  

follow-up 

Baseline/ Post-

Treatment 

Post-Treatment/ 

Follow-up 

Physical disability 0.21 (0.14) 0.15 (0.13) 0.16 (0.13) 0.43 (0.31-0.56) 0.33 (0.20-0.47) 

Psychosocial disability 0.31 (0.15) 0.18 (0.15) 0.20 (0.17) 0.79 (0.59-1.00) 0.59 (0.36-0.82) 

Independence disability 0.28 (0.11) 0.22 (0.11) 0.22 (0.12) 0.60 (0.44-0.76) 0.50 (0.34-0.66) 

Depression 33.71 (12.78) 24.37 (12.56) 25.56 (13.52) 0.73 (0.53-0.93) 0.59 (0.33-0.84) 

Pain-related anxiety 49.71 (19.78) 35.66 (21.14) 35.33 (19.47) 0.68 (0.52-0.85) 0.73 (0.50-0.96) 

Medical visits past 3-months 3.39 (4.52) -- 1.48 (2.08) - -  0.49 (0.28-0.70) 

# of classes of prescribed analgesics 2.33 (1.27) 2.25 (1.34) 2.06 (1.44) 0.13 (-0.01-0.28) 0.19 (0.02-0.28) 

Walking distance in 5 minutes (m) 179.45 (95.38) 216.71 (100.27) 218.91 (99.16) 0.32 (0.21-0.44) 0.28 (0.14-0.42) 

Sit-to-stand repetitions in 1 minute 8.60 (6.52) 12.31 (7.14) 11.61 (7.03) 0.51 (0.39-0.63) 0.38 (0.24-0.51) 

Pain acceptance total 45.37 (16.56) 67.16 (17.45) 65.88 (19.26) 1.29 (1.0-1.58) 1.03 (0.75-1.32) 

Values success 1.79 (0.93) 2.75 (1.01) 2.67 (1.02) 1.02 (0.78-1.25) 0.88 (0.60-1.04) 

Values difference -0.89 (0.86) -0.98 (0.73) -1.04 (0.89) 1.19 (0.92-1.45) 1.05 (0.76-1.34) 

Psychological flexibility coping 38.29 (14.80) 51.72 (14.48) 49.31 (15.97) 0.91 (0.66-1.15) 0.71 (0.43-0.99) 

Self-compassion total score 66.18 (16.96) 76.78 (18.78) 76.45 (20.18) 0.58 (0.37-0.80) 0.56 (0.31-0.81) 

Note: Pain was assessed via a 0 (no pain) – 10 (worst pain possible) numerical rating scale; disability by the Sickness Impact Profile; 

depression by the British Columbia Major Depression Inventory; pain-related anxiety by the Pain Anxiety Symptoms Scale; medical 

visits by a tally of primary, secondary, tertiary, and emergency care appointments for pain; classes of analgesics by a tally of prescribed 

analgesics for pain; pain acceptance by the Chronic Pain Acceptance Questionnaire; values by the Chronic Pain Values Inventory; 

psychological flexibility coping by the Brief Pain Coping Inventory; and self-compassion by the Self Compassion Scale.
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Table 2 
 
Results from Multilevel Mediation Analyses 
 

Outcome a-path b-path  

Mediator B (SE) B (SE) Indirect (95% CI) 

Disability Latent Factor    

Pain acceptance 5.82 (0.54)* -0.002 (0.00)* -0.01 (-0.02, -0.01)* 

Psych. flexibility coping 1.71 (0.66)* -0.002 (0.00)* -0.003 (-0.006, 0.00)* 

Self-compassion 0.84 (0.21)* -0.007 (0.001)* -0.01 (-0.009, -0.002)* 

Values - Success -0.13 (0.04)* -0.01 (0.01) 0.001 (-0.001, 0.002) 

Values - Difference 0.46 (0.05)* -0.02 (0.005)* -0.01 (-0.01, -0.004)* 

 Depression    

Pain acceptance 5.84 (0.54)* -0.003 (0.001)* -0.02 (-0.03, -0.009)* 

Psych. flexibility coping 1.73 (0.66)* -0.003 (0.001)* -0.005 (-0.009, -0.001)* 

Self-compassion 0.85 (0.21)* -0.01 (0.002)* -0.01 (-0.014, -0.003)* 

Values - Success -0.13 (0.04)* -0.009 (0.01) 0.001 (-0.002, 0.004) 

Values - Difference 0.46 (0.05)* -0.03 (0.009)* -0.01 (-0.02, -0.004)* 

Pain-Related Anxiety    

Pain acceptance 5.79 (0.54)* -0.04 (0.09)* -2.50 (-3.48, -1.52)* 

Psych. flexibility coping 1.68 (0.66)* -0.40 (0.08)* -0.66 (-1.24, -0.09)* 

Self-compassion 0.84 (0.21)* -1.49 (0.28)* -1.25 (-2.07, -0.43)* 

Values - Success -0.13 (0.04)* -0.09 (0.13) 0.01 (-0.03, 0.05) 

Values – Difference 0.45 (0.05)* -0.31 (0.12)* -0.14 (-0.25, -0.03)* 

 Medical Visits    

Pain acceptance 5.79 (0.54)* -0.06 (0.02)* -0.61 (-0.89, -0.33)* 

Psych. flexibility coping 1.68 (0.66)* -0.08 (0.02)* -0.43 (-0.72, -0.14)* 

Self-compassion 0.84 (0.21)* -0.08 (0.03)* -0.46 (-0.75, -0.16)* 

Values - Success -0.13 (0.04)* -1.15 (0.24)* -0.48 (-0.72, -0.24)* 

Values - Difference 0.45 (0.05)* -1.08 (0.26)* -0.46 (-0.71, -0.22)* 

Table continues
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Table 2 (con’t) 
# Classes Analgesics    

Pain acceptance 5.86 (0.54)* -0.67 (0.12)* -3.94 (-5.45, -2.43)* 

Psych. flexibility coping 1.71 (0.66)* -0.51 (0.10)* -0.86 (-1.63, -0.095)* 

Self-compassion 0.85 (0.21)* -2.26 (0.31)* -1.93 (-3.06, -0.80)* 

Values - Success -0.13 (0.04)* -2.22 (1.65) 0.29 (-0.20, 0.79) 

Values - Difference 0.46 (0.05)* -5.65 (1.37)* -2.61 (-3.91, -1.32)* 

Note. * p < 0.01 (one-tailed tests). 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
ACT for Chronic Pain     38 

 
 

Table 3 
 
Results from Multilevel Multiple Mediation Analyses 
 

Outcome a-path b-path  

Mediator B (SE) B (SE) Indirect (95% CI) 

Physical Disability    

Pain acceptance 5.84 (0.53)* -0.001 (0.00)* -0.01 (-0.02, -0.01)* 

Psych. flexibility coping 1.70 (0.65)* -0.001 (0.00) -0.001 (-0.003, 0.001) 

Self-compassion 0.85 (0.21)* -0.003 (0.001) -0.002 (-0.006, 0.001) 

Values - Difference 0.47 (0.05)* -0.01 (0.01) -0.01 (-0.01, 0.002) 

Psychological Disability    

Pain acceptance 5.81 (0.54)* -0.003 (0.001)* -0.02 (-0.03, -0.002)* 

Psych. flexibility coping 1.72 (0.65)* -0.002 (0.001) -0.003 (-0.01, 0.001) 

Self-compassion 0.85 (0.22)* -0.02 (0.004)* -0.01 (-0.02, -0.005)* 

Values - Difference 0.47 (0.05)* -0.02 (0.02) -0.01 (-0.02, 0.003) 

Other Disability    

Pain acceptance 5.85 (0.54)* -0.001 (0.001) -0.005 (-0.01, 0.004) 

Psych. flexibility coping 1.69 (0.65)* -0.001 (0.001) -0.002 (-0.004, 0.001) 

Self-compassion 0.85 (0.21)* -0.005 (0.002)* -0.004 (-0.008, -0.001)* 

Values - Difference 0.47 (0.05)* -0.01 (0.008) -0.004 (-0.01, 0.003) 

 Depression    

Pain acceptance 5.85 (0.54)* -0.002 (0.001)* -0.01 (-0.02, -0.001)* 

Psych. flexibility coping 1.71 (0.66)* -0.001 (0.001)* -0.002 (-0.005, 0.000) 

Self-compassion 0.86 (0.21)* -0.01 (0.002)* -0.01 (-0.011, -0.001)* 

Values - Difference 0.47 (0.05)* -0.01 (0.009) -0.01 (-0.014, 0.002) 

Pain-Related Anxiety    

Pain acceptance 5.87 (0.55)* -0.23 (0.10)* -1.34 (-2.45, -0.22)* 

Psych. flexibility coping 1.74 (0.66)* -0.20 (0.07)* -0.35 (-0.70, 0.008) 

Self-compassion 0.88 (0.22)* -1.21 (0.30)* -1.07 (-1.89, -0.26)* 

Values– Difference 0.47 (0.05)* -1.33 (1.19) -0.63 (-1.72, 0.46) 

Table continues 
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Table 3 (con’t) 
 

 Medical Visits    

Pain acceptance 5.79 (0.54)* 0.28 (0.09)* 1.63 (0.59, 2.67)* 

Psych. flexibility coping 1.77 (0.64)* 0.19 (0.08)* 0.34 (-0.02, 0.70) 

Self-compassion 0.85 (0.22)* 3.61 (0.26)* 3.05 (1.42, 4.67)* 

Values - Success -0.13 (0.04)* -2.03 (1.28) 0.26 (-0.12, 0.64) 

Values - Difference 0.46 (0.05)* 2.41 (0.95)* 1.11 (0.25, 1.98)* 

# Classes Analgesics    

Pain acceptance 6.13 (0.60)* -0.49 (0.11)* -3.02 (-4.50, -1.53)* 

Psych. flexibility coping 1.89 (0.66)* -0.16 (0.11) -0.31 (-0.76, 0.15) 

Self-compassion 0.95 (0.23)* -1.76 (0.34)* -1.68 (-2.80, -0.55)* 

Values - Difference 0.48 (0.05)* -2.47 (1.22)* -1.19 (-2.35, -0.02)* 

Note. * p < 0.01 (one-tailed tests). 
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Table 4 

Data used in the calculation of reliable and clinically significant change. 

Measure  

Test-retest 

(r) 

 

Required value for 

reliable change1 

 

Mean (SD)  

for comparison group2 

Required value to be 

classified in non-

clinical distribution3 

Depression (BCMDI) .83 12.6 16.2 (12.7) 24.9 

Pain-related anxiety (PASS) .86 17.0 32.0 (21.1) 41.1 

Disability (SIP) .87 0.10 0.13 (.11) 0.22 

Notes: 

1 Patient score must equal or exceed this value in order to be classified as reliably changed at the 90% Confidence Interval. 

2 Comparison group data from Vowles et al. (2011).  

3 Patient score must equal or fall below this value in order to be classified as changed at a level of clinical significance. 
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Table 5 

Percent of patients (frequency) achieving reliable and clinically significant change from pre-treatment to three month follow-up in key 

domains of functioning. 

All patients 

  

Reliable worsening 

 

No change 

Reliable  

improvement only 

Clinically significant 

change 

Depression (BCMDI; n = 78) 3.8% (3) 59% (46) 11.5% (9) 25.6% (20) 

Pain-related anxiety (PASS; n = 76) 1.3% (1) 60.5% (46) 10.5% (8) 27.6% (21) 

Disability (SIP; n = 74) 1.4% (1) 67.6% (50) 5.4% (4) 25.6% (19) 

Only patients with scores within clinical range at pre-treatment 

  

Reliable worsening 

 

No change 

Reliable  

improvement only 

Clinically significant 

change 

Depression (BCMDI; n = 61)  3.3% (2)  55.7% (34) 14.8% (9) 26.2% (16) 

Pain-related anxiety (PASS; n = 47)    0.0% (0) 48.9% (23) 17.0% (8) 34.0% (16) 

Disability (SIP; n = 48)  2.1% (1) 60.4% (29) 8.3% (4) 29.2% (14) 

 
 




