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ABSTRACT 
 
 

This study reports the findings of a randomized controlled trial (RCT) investigating the 

feasibility, tolerability, acceptability and initial estimates of efficacy of mindfulness-based 

cognitive therapy (MBCT) compared to a delayed treatment (DT) control for chronic headache 

pain. It was hypothesized that MBCT would be a viable treatment approach and that compared to 

DT, would elicit significant improvement in primary headache pain-related outcomes and 

secondary cognitive-related outcomes. Mixed design ANOVAs were conducted on the sample of 

eligible participants who did not commence treatment (N=4), the intent-to-treat sample (ITT; 

N=36), and on the completer sample (N=24). Results indicated that overall, MBCT represents a 

feasible, tolerable and acceptable treatment option for headache pain; statistical indicators for 

these outcomes are reported. ITT analyses showed that compared to DT, MBCT participants 

reported significant improvement in pain interference, self-efficacy, and activity engagement, 

whereas the DT group did not. Results of the completer analyses produced a similar pattern of 

findings; additionally, MBCT completers reported significantly improved pain intensity and pain 

catastrophizing whereas DT completers did not. The clinical significance of the findings is 

reported. Some preliminary support was found for the proposed MBCT for pain conceptual 

model; however, many of the hypothesized mediational pathways were precluded from analysis. 

This is the first study to empirically examine a MBCT approach for the treatment of chronic 

headache pain. Results provide a research base for future RCTs comparing MBCT to attention 

control, and future comparative effectiveness studies of MBCT and cognitive-behavioral therapy. 
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INTRODUCTION 

  According to the Institute of Medicine (2011), pain costs $600 billion annually in lost 

workdays, medical expenses, and other benefit costs. It has been estimated that 45 million 

Americans suffer chronic or recurring headaches (Lipton & Bigal, 2007; Stovner et al., 2007), 

and the yearly prevalence rate of migraine is between 12% to 14% (Schwartz, Stewart, Simon, & 

Lipton, 1998). Headache is the seventh leading ailment treated in medical practice, accounting 

for 18 million physician visits annually, and is the most common pain-related complaint 

(Schwartz, Stewart, Simon, & Lipton, 1998). On the World Health Organization’s ranking of 

causes of disability, headache disorders are among the ten most disabling conditions for both 

genders combined, and among the five most disabling for women (Stovner et al., 2007). A study 

by Lipton and colleagues (2001) reported that approximately a third of migraineurs had missed at 

least one day of work or school in the preceding 3 months, and 51% indicated that their 

productivity was reduced by at least half due to headache. In recognition of the devastating effect 

of chronic headache pain, the International Association for the Study of Pain announced the 

October 2011-October 2012 year as the Global Year Against Headache. Notably, the most 

frequently identified headache trigger is stress (Nash & Thebarge, 2006; Rasmussen, 1993; 

DeBenedittis & Lorenzetti, 1992; Srikiathachorn & Phanthumchinda, 1997). 

  Headache pain, as with all other forms of pain, is a complex, multidimensional 

phenomenon. According to the biopsychosocial model, the perception of pain is the result of a 

convergence of a multitude of internal and external, biological, psychological, and social 
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processes (Engel, 1977). In their revolutionary Gate Control Theory of pain, Melzack and Wall 

(1956, 1982) proposed that the brain plays a dynamic role in the interpretive processes of the 

sensory experience of pain. They originally suggested that descending signals from the brain 

were the stimulus that opened or closed a gating mechanism in the spinal column which 

ultimately controlled the amount of pain signals that could reach the brain. Functional magnetic 

resonance imaging (fMRI) studies have shown that critical pain pathways travel through areas of 

the brain associated with cognitive and emotional activity (e.g., the thalamus, anterior cingulated 

cortex, and limbic system), and Melzack and Wall emphasized that these areas had the capacity 

to inhibit or enhance the sensory flow of painful stimuli. Thus, the Gate Control Theory (also 

now known as the Neuromatrix Model of Pain; Melzack, 2001, 2005) paved the way for an 

ensuing body of neuroimaging research that has found strong support for the idea that cognitive 

factors can amplify pain signals and rewire the brain circuitry specific to the perception of pain 

(e.g., Koyama, McHaffie, Laurienti, & Coghill, 2005; Kupers, Faymonville, & Laureys, 2005; 

Ploghaus et al., 1999). This important research on pain in the brain has demonstrated that 

psychological processes can actually shape the way painful stimuli are interpreted by the brain 

and thereby provides convincing evidence that psychological interventions for the treatment of 

chronic pain hold tremendous potential. In the last several decades, great strides have been made 

in the treatment of pain conditions such as headache. Diagnostic criteria for headache disorders 

have been clarified, new medications have been developed, and psychosocial interventions have 

been successfully applied. Despite all these advances, many headache patients continue to suffer 

from frequent painful headaches.  

  Cognitive-Behavioral Therapy (CBT) is now a widely accepted efficacious psychosocial 

treatment for chronic pain, including headache pain (James, Thorn, & Williams, 1993; Morley, 
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Eccleston, & Williams, 1999; Nash, Walker, Gordon, & Nicholson, 2004; Rains, Penzien, 

McCrory, & Gray, 2005; Thorn et al., 2007; Turner et al., 2006). CBT techniques for chronic 

pain primarily emphasize adaptive antecedent-focused pain coping strategies, usually in the form 

of stress management (Hofmann & Asmundson, 2008). According to Thorn (2004), the root of 

stress is comprised of the cognitive processes that translate the initial stimulus and response into 

“threatening” and “unmanageable” (p.16). From this perspective, pain and other situations are 

considered stressful if the individual appraises the stimulus as taxing and as exceeding one’s 

coping resources. Therefore, a critical component of CBT for chronic pain is promoting a more 

positive and realistic reappraisal of situations initially judged as stressful, such that negative 

automatic thoughts are addressed before they cascade and potentially instigate poor pain related 

outcomes.  

  The CBT rationale places an explicit emphasis upon changing the quality and content of 

maladaptive thoughts and this is primarily accomplished via a psychoeducational approach that 

entails identification of negative automatic thoughts, weighing of the “evidence” to determine 

the validity of thoughts, and then creation of more realistic, positive, alternative thoughts. In this 

way, thoughts are viewed as simply ideas that can be challenged and changed, and are not fact. 

Over time, the process of repeatedly identifying and examining the validity of negative thoughts 

allows patients to distance themselves from the thoughts, thereby engendering a decentered, 

more generalized change in worldview. An outline of a typical 10-week CBT for chronic pain 

treatment approach is shown in Table 1. The first 6-weeks of the program are devoted to 

cognitive processes, followed by 4-weeks of more behavioral-oriented interventions that build 

upon the cognitive-therapy skills acquired. Participants are instructed to complete various 

homework assignments each day between group meetings. 
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  Findings from previous research investigating CBT for chronic headache pain indicate 

that positive treatment outcomes include reductions in headache frequency, intensity, duration, 

and medication use, and improvements in quality of life (James, Thorn, & Williams, 1993; Nash 

et al., 2004; Kropp, Gerber, Keinath-Specht, Kopal, & Niederberger; 1997; Thorn, Boothby, & 

Sullivan, 2002; Thorn et al., 2007). Notably, catastrophizing, a negative mental set about 

anticipated or actual pain (Sullivan et al., 2001), has been shown to be a robust predictor of pain, 

disability, and adaptation to painful conditions above and beyond other factors such as disease, 

pain intensity, anxiety, and neuroticism (Flor, Behle, & Birbaumer, 1993; Geisser, Robinson, 

Keefe, & Weiner, 1994; Gil et al., 1993; Jacobsen & Butler, 1996; Keefe, Brown, Wallston, 

& Caldwell, 1989; Martin, Bradley, & Alexander, 1996; Sullivan, Rouse, Bishop, & Johnson, 

1997). Thus, given that the cognitive process of catastrophizing precedes and predicts poor pain-

related outcomes, this construct represents a central antecedent variable directly addressed by 

CBT. In a previous study by Thorn and colleagues (2007) the efficacy of a group CBT program 

tailored specifically towards reduction of catastrophizing in chronic headache pain patients was 

investigated, and it was found that treatment-related reductions in catastrophizing were 

correlated with improvement in several treatment outcome variables. Also of note in this study 

was the very large effect size for change during treatment in headache management self-efficacy. 

  A promising trend in recent years is the integration of mindfulness into traditional 

treatment modalities for pain and other chronic conditions. Mindfulness-Based Stress Reduction 

(MBSR) and other meditative therapies emphasize the practice of mindfulness meditation as a 

means to cultivate awareness and acceptance of the full range of inner experiences, including 

thoughts, emotions, and bodily sensations. Mindfulness meditation is a specific form of 

meditation originally developed in the East that has been integrated into Western psychology and 
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health care. While numerous conceptual definitions of mindfulness have been proposed (e.g., 

Bishop, 2002; Shapiro, Carlson, Astin, & Freedman, 2006), Jon Kabat-Zinn, the founder of 

mindfulness-based approaches within the Western medical community, describes mindfulness 

simply as “the awareness that emerges through paying attention on purpose, in the present 

moment, and non-judgmentally to the unfolding of experience, moment by moment” (Kabat-

Zinn, 2003, p.145). To further elucidate, Shapiro and Carlson (2009) operationally define 

mindfulness as both an outcome (mindful awareness) and a process (mindful practice). Under 

this dually-defined articulation, mindful awareness represents steadfast attention to (and presence 

with) each moment; mindful practice (meditation) encapsulates the systematic training of the 

mind to intentionally attend in an open, accepting, and discerning way. 

  MBSR and other mindfulness approaches utilize primarily response-focused pain coping 

strategies (Hofmann & Asmundson, 2008), such that the emphasis is on the patients’ cognitive, 

emotional, and physiological responses to pain. In particular, mindfulness techniques promote 

non-judgmental awareness and acceptance of the present moment, just as it is. To illustrate the 

mindfulness meditation training technique, a basic sitting meditation is described hereafter: 

“The participant maintains an upright sitting posture, either in a chair or cross-

legged on the floor, and attempts to sustain attention to the breath. Whenever 

attention wanders to inevitable thoughts and emotions as they arise, the 

participant simply acknowledges and accepts each thought and feeling, then lets 

go of them as attention is directed back to the breath. This process is repeated 

each time that attention wanders to thoughts and feelings” (Bishop, 2002, p.72). 

Other mindfulness meditation techniques such as the body scan and mindful hatha yoga are also 

typically included in MBSR. Such techniques incorporate similar procedures to the sitting 
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meditation and encourage the same non-judgmental and accepting attitudes; the primary 

difference between the meditation techniques is the object of focus to sustain attention. Mindful 

yoga, for example, involves tuning in to the sensations and signals of the body as gentle 

movements are undertaken, with moment-to-moment awareness, to slowly move the body into 

various configurations or “postures” (Kabat-Zinn, 1990, p. 96). See Table 2 for more details 

pertaining to a typical 8-week MBSR treatment protocol. Generally, the body scan practice is the 

first meditation taught, followed by a series of seated meditations, mindful yoga, and walking 

meditation. Participants are instructed to practice the meditation techniques outside of group 

meetings for a minimum of 45-minutes per day, 6-days a week. 

  While mindfulness-based treatments for chronic pain are still in their infancy, there is a 

small but growing literature of controlled trials on mindfulness-based pain and stress-reduction 

or other meditative therapies for chronic illnesses. Several reviews of controlled studies of 

mindfulness-based treatments for a wide range of clinical populations (including, but not limited 

to chronic pain) reported significant, moderate effect size improvement on standardized 

measures of physical health and mental well- being (Baer, 2003; Fjorback et al., 2011; 

Grossman, Niemann, Schmidt, & Walach, 2004; Keng, Smoski & Robins, 2011). Regarding 

group meditation treatments targeting chronic pain, there have been seven published randomized 

controlled trials (RCTs) (Astin, 2003; Bruckstein 1999; Carson et al., 2005; Plews-Ogan, Owens, 

Goodman, Wolfe, & Schorling, 2005; Pradhan, 2007; Sephton, 2007; Zautra, 2008), six non-

randomized controlled trials (Gardner-nix, 2008; Goldenberg, 1994; Grossman et al., 2007; 

Kabat-Zinn, 1982; Sagula & Rice, 2004; Surawy, 2005), and several other treatment outcome 

studies that incorporated mindfulness into their treatment approach for chronic pain (McCracken, 

MacKichan, & Eccleston, 2007; Morone, Greco, & Weiner, 2008). Most of these studies 
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compared group meditation to standard care and found meditation to be more beneficial with 

respect to pain perception, pain coping, and measures of affect immediately post-treatment and 

also at follow-up.  

  Only two studies were found reporting on the efficacy of mindfulness approaches 

specifically with chronic headache pain populations. One non-randomized controlled trial 

reported on a subset of headache patients nested within a larger group of heterogeneous chronic 

pain patients enrolled in an 8-week MBSR program (Rosenzweig et al., 2010). The other study, 

an unpublished dissertation, compared MBSR to a wait-list control (Nash-McFerron, 2006). 

Results of these two studies indicated that MBSR for headache pain was effective in terms of 

improved health related quality of life (HRQoL) and although non-significant, both studies 

reported a trend towards reduced pain. Furthermore, Nash-McFerron’s (2006) research suggested 

that sense of control (i.e., self-efficacy) in female headache patients improved significantly with 

MBSR. While the mediating role of self-efficacy was not specifically investigated in Nash-

McFerron’s (2006) study, it appears self-efficacy is potentially an important mediator of 

treatment gains within an MBSR for chronic headache treatment protocol. Of note, a recent study 

found that nearly 50% of headache sufferers reported an interest in learning meditation as a 

complementary or alternative therapy (Goyal et al., 2010). Clearly, well-controlled trials with 

adequately powered samples are needed, but the literature to date suggests that group 

mindfulness based treatments may prove to be a feasible, efficacious approach for chronic 

headache pain management.  

As noted above, CBT is goal-oriented and focuses upon changing antecedent, negative 

automatic thoughts to make them more realistic and positive. Central to this objective is 

retrospective analysis of real-life stressful situations via a psychoeducational, didactic, 
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homework based orientation (see Table 1). However, while the explicit focus of CBT is upon 

changing antecedent thoughts, changing the thoughts per se may not be necessary. It has been 

speculated that the sustained, long-term improvements demonstrated with CBT may actually 

stem from an implicit shift in the patient’s perspective, such that thoughts are regarded simply as 

mental events, not as the truth and not as some reflection of one’s identity (Segal, Williams & 

Teasdale, 2002). This decentralized perspective on thoughts is described by Teasdale (1999) as 

“meta-cognitive insight.” Alternatively, MBSR takes this posited underlying shift in relationship 

to thoughts (that is engendered implicitly in CBT), and makes it the direct, explicit focus of the 

treatment itself (Segal, Williams, & Teasdale, 2002). MBSR emphasizes an attitude of non-

striving and focuses upon cultivation of non-judgmental, moment-by-moment awareness and 

acceptance in response to all thoughts, emotions, and bodily sensations as they arise. This is 

accomplished via an experiential, practice governed approach with mindfulness meditation at its 

core (see Table 2). Hence, while CBT and MBSR differ fundamentally in their treatment 

rationale, it is speculated that they share a common pathway for treatment success: Both 

facilitate a shift in the patients’ relationship to their thoughts (and subsequently their relationship 

to stress and pain) while the experience itself may remain (changed or unchanged) (Segal, 

Williams & Teasdale, 2002; Shapiro, Carlson, Astin, & Freedman, 2006). By this means, the 

skills inherent in CBT and MBSR extend far beyond an antecedent/response focus, and 

generalize to become simply a way of day-to-day living. 

Unfortunately, this speculated underlying pathway to treatment success does not easily 

lend itself to an operationalization that is usable in current research, and is therefore conjecture 

that is (as yet) beyond the scope of empirical investigation. However, based on past research, it 

appears that CBT and MBSR for chronic pain target differential, cognitively-focused variables. 
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A key cognitive-process measure targeted by CBT is catastrophizing (e.g., Thorn et al., 2007), 

and development of mindfulness and acceptance is described as foundational to mindfulness-

based approaches (Kabat-Zinn, 1990). Self-efficacy appears to be targeted by both CBT and 

MBSR (e.g., Nash-McFerron, 2006; Thorn et al., 2007) and is thereby potentially a shared 

mediating variable. Hence, it is possible that changes in self-efficacy over the course of treatment 

may be indicative of a common, measurable pathway of treatment success (i.e., less intense or 

less disabling headaches) for CBT and MBSR. 

Mindfulness-Based Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002) 

builds upon both the CBT and MBSR frameworks to directly incorporate both antecedent-

focused and response-focused interventional strategies to form a comprehensive treatment 

approach. The original 8-week MBCT protocol was developed for targeting relapse prevention in 

depression (Segal, Williams, & Teasdale, 2002); recently, Day and Thorn (2010) adapted this 

existing protocol to tailor it towards the treatment of chronic pain. The adapted MBCT for 

chronic pain treatment protocol (outlined in Table 3; described in detail in the Methods section) 

integrates key CBT and MBSR therapeutic techniques (Kabat-Zinn, 1990; Thorn, 2004), and 

may thus be more effective and efficient in terms of its capacity to target the key cognitively-

focused variables and elicit the shared mechanism of change associated with these treatments. 

Therefore, an indication of the degree to which the adapted MBCT for chronic pain protocol has 

successfully merged the critical components of CBT and MBSR may be inferred from the degree 

to which the protocol successfully targets catastrophizing, mindfulness, and acceptance, and 

primarily engenders improvement in pain-related outcomes via changes in self-efficacy 

throughout treatment. MBCT places an explicit emphasis upon cognitions, but also directly 

addresses emotions and bodily sensations, such that the full spectrum of the multidimensional 
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nature of chronic pain is targeted. Hence, MBCT has the potential to extend and improve upon 

the positive treatment outcomes previously reported with CBT and MBSR for chronic pain 

management. See Figure 1 for a conceptual model of MBCT for chronic pain. 

Fundamentally, the rationale of MBCT for chronic pain is to work towards finding ways 

to reduce the individual’s cognitive, emotional, and physiological reactivity to their moment-to-

moment experience, such that all phenomenological experience (whether perceived to be 

positive, neutral, or negative) may be observed, accepted, and then let go. This is accomplished 

by combining specific cognitive-therapy exercises with the practical exploration of the mind and 

body (via mindfulness meditation and yoga, as described above). In essence, the cognitive 

exercises included in the adapted MBCT for chronic pain protocol are designed to assist in 

developing awareness of the following: 1) Stressful and pleasant events, and their connection to 

cognitive, behavioral, emotional, and physiological changes; 2) Patterns of negative automatic 

thinking and underlying negative core belief structures; 3) the idea that “thoughts are not fact”; 

and 4) Nourishing activities and depleting activities (and how to increase the former, and 

decrease the latter to foster better self-care). Simultaneously, the mindfulness meditation practice 

complements the cognitive-therapy techniques to further cultivate this insightful awareness into 

the nature of experience/thinking. Additionally, meditation provides the opportunity to learn how 

to respond to stress, negative thinking, and aversive, painful sensations in a non-judgmental, 

non-reactive manner. Thus, rather than attempting to “change” one’s experience (i.e., thoughts; 

as in CBT), the cognitive exercises in the MBCT program function to increase mindful 

awareness and, when combined with the meditation practices, train the mind to respond in an 

open and accepting way. Therefore, antecedent, anticipatory, and catastrophic cognitions for 
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example, are mindfully perceived and accepted, and are diffused of their emotional content as 

they arise (i.e., before they propagate poor physiological outcomes). 

Recent research supports the efficacy of MBCT in addressing cognitive aspects of 

depression, such as ruminative and catastrophic thinking, while concurrently maintaining the 

general effects seen in MBSR such as reduced perceived stress and depressive symptoms, and 

increased acceptance and psychological well-being (Carmody & Baer, 2008; Coelho, Canter, & 

Ernst, 2007; Kenny & Williams, 2007; Ma & Teasdale, 2004; Sephton et al., 2007; Teasdale et 

al., 2002; Williams et al., 2006). However, a gap in the literature exists in that while the efficacy 

of MBCT for other populations (e.g. depression, anxiety and insomnia) has been investigated 

(Craigie, Rees, Marsh, & Nathan, 2008; Evans et al., 2008; Heidenreich, Tuin, Pflug, Michal, & 

Michalak, 2006; Yook et al., 2008; and see Piet & Hougard, 2011 and Fjorback et al., 2011for 

systematic reviews), there has been no published work to date looking at MBCT for chronic 

pain.  

Recently, Day and Thorn conducted a translational research, Phase I treatment 

development study (as defined by Czajkowski, 2012) to adapt the MBCT protocol for use with 

chronic pain populations. The manual development stage lasted approximately 9-months while 

Day and Thorn adapted an existing 8-week MBCT for depression program (Segal, Williams, & 

Teasdale, 2002) to incorporate knowledge about the specific issues of relevance and importance 

to a chronic pain population (Kabat-Zinn, 1990; Thorn, 2004). To further develop and refine the 

treatment paradigm Day and Thorn (2011) implemented their adapted MBCT for chronic pain 

treatment manual in a pilot study. This study was conducted with 4 chronic pain patients and 

examined the feasibility of recruitment, adherence to the treatment protocol, and post-treatment 

qualitative patient feedback. Although pre-post outcome data were collected to pilot the 



 
 

12 
 

measures, small n precluded quantitative analysis. However, the qualitative feedback was 

uniformly positive indicating the treatment approach was feasible and acceptable to patients. 

Qualitative feedback and experience gained through implementing the treatment was used during 

the ensuing treatment optimization stage of the study that resulted in further revisions and 

refinements of the MBCT for chronic pain protocol. 

The current translational study built upon this Phase I pilot research to conduct a Phase II 

trial investigating Day and Thorn’s adapted MBCT for chronic pain protocol in a sample of 

headache pain patients. The primary specific aim of the study was concurrently two-fold. Aim 1 

was to examine the feasibility, tolerability and patient acceptability of the newly developed and 

refined treatment protocol. Feasibility was determined by examining the ratio of eligible 

participants recruited to the number of participants commencing treatment. Tolerability was 

defined in terms of completion rates, treatment receipt, and treatment enactment during treatment 

for attended sessions. Acceptability was defined as treatment credibility ratings, patient 

satisfaction, and working alliance.  

Aim 2 was to conduct an initial examination of the efficacy of MBCT for chronic 

headache pain via a RCT design. To investigate this aim, an immediate treatment condition was 

compared to a medical treatment as usual, delayed treatment (DT) control on pre- and post-

intervention measures. Efficacy was determined based on the primary outcome measure of 

headache related activity as assessed across three domains: headache pain intensity, pain 

interference, and perceived disability. It was expected that participants in the immediate 

treatment condition would obtain significantly greater pre-post treatment improvement in 

primary outcome variables specific to headache related activity compared to DT participants. 

MBCT participants were also expected to report greater improvement on secondary outcome 
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measures of pain catastrophizing, mindfulness, pain acceptance, and self-efficacy in comparison 

to DT participants. Depression, quality of life, and pain appraisals were assessed as exploratory 

outcomes. Clinical significance was also examined as an indicator of treatment efficacy; effect 

sizes were calculated, patient global impressions of change were assessed, and the number of 

treatment responders/non-responders was identified. 

The Secondary Aim of the current study was to begin statistically examining the 

conceptual MBCT for chronic pain model (see Figure 1) by determining: 1) The extent to which 

critical process variables (pain catastrophizing, mindfulness, pain acceptance, and self-efficacy) 

mediate the effects of treatment on the primary outcome variables; and 2) The degree to which 

self-efficacy functions as an underlying, central pathway to treatment success. In accordance 

with the Aim 2 hypotheses and the theorized MBCT model, it was expected that there would be a 

link between treatment and outcome. Furthermore, it was expected that headache management 

self-efficacy would be the central mediating variable. Mindfulness, pain acceptance, pain 

catastrophizing, and self-efficacy were chosen as potential mediators of treatment outcome in the 

current study based on past literature documenting the importance of these factors in CBT and 

MBSR interventions for chronic pain (Kabat-Zinn, 1990; Nash-McFerron, 2006; Thorn et al., 

2007). This study lays the foundation for building upon and significantly extending the MBCT 

for chronic pain translational treatment outcome research, and will eventually lead to a better 

understanding of the mechanisms of successful treatment. 

METHODOLOGY 

Research Design 

This study utilized RCT methodology to compare an immediate treatment versus a 

medical treatment as usual, delayed treatment (DT) control to evaluate the feasibility, 
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tolerability, patient acceptability and efficacy of an adapted version of an existing 8-week MBCT 

for depression protocol (Segal, Williams, & Teasdale, 2002). Participants were randomly 

assigned to one of the two conditions per each recruitment wave by a software generated 

randomization plan (see detailed randomization plan below). As shown in Figure 2, this trial 

included an initial screening phase; a baseline, pre-assessment (Assessment 1); an 8-week 

treatment delivery or monitoring phase; and a post-assessment (Assessment 2). Participants 

completing the DT arm of the study were subsequently given the opportunity to commence 

treatment. DT participants that entered treatment (DT-MBCT) completed an additional post-

assessment following completion of 8-weeks of treatment (Assessment 3). See Table 5 for the 

measures included in each assessment. Initial screening was conducted over the phone, all 

assessments were conducted individually (face-to-face) and treatment delivery was provided 

within a group setting. Data collection took place over a 2 year time frame between May, 2010 

and May, 2012. Statistical analyses were conducted to evaluate the feasibility, tolerability and 

acceptability of the intervention and to compare pre- and post-intervention measures for the 

primary, secondary, and exploratory outcome variables within and across conditions. Mediation 

models were examined. This study was approved by the Institutional Review Board at The 

University of Alabama where the data were collected. All participants provided written informed 

consent. 

Participants & Setting 

Setting. Participants were recruited through a variety of sources: patients seeking 

treatment for headache from local neurologists at the Kilgo Headache Clinic and the Alabama 

Neurology and Sleep Medicine clinic, pamphlets placed in other local psychology clinics or 

physician’s offices, website advertisements, twitter and other university-based and nationally 
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distributed articles. Treatment groups were conducted in either the conference room at the Kilgo 

Headache Clinic (located in Northport, AL) or in the library at the University of Alabama 

Psychology Clinic (located in Tuscaloosa, AL). The Kilgo Headache Clinic is a subspecialty 

clinic with a focus on head and neck pain and offers comprehensive care to patients in the West 

Alabama region. The University of Alabama Psychology Clinic is a training clinic affiliated with 

the Department of Psychology.  

Human Subjects. Potential participants were provided with information about the study 

and the intervention, and were free to decline this treatment. Eligibility criteria for the 

participants included: (1) At least 3 pain days per month (for the past 3 months or more) due to a 

primary headache pain type (i.e., migraine, tension type headache, cluster, or other; The 

International Classification of Headache Disorders, 2004); (2) Headache pain must be the 

primary source of pain; (3) No history of seizure or facial neuralgia, as these conditions might 

preclude the accurate diagnosis of headache; (4) Age of 19 years or older; (5) Must not 

demonstrate significant cognitive impairment; (6) Reading ability sufficient to comprehend self-

monitoring forms; (7) If currently using psychotropic or headache medications, use of these 

medications must have begun at least 4-weeks before treatment; (8) No history of schizophrenia, 

bipolar affective disorder or substance abuse as these conditions could result in a psychiatric 

emergency during treatment; and (9) Agree to be videotaped during the group treatment sessions, 

although the video camera was directed at the group leader, and not directed at the participant. 

Among the 95 patients recruited to participate in the RCT, 44 of those actually screened 

were eligible. Of those that screened eligible, 36 completed Assessment 1 and agreed to 

participate in the study and were thus randomized to condition (see randomization procedure 

below). Nineteen participants were randomized to MBCT and 17 participants were randomized 
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to DT; this group represents the intent-to-treat (ITT) sample. Of the 36 participants randomized, 

11 MBCT participants and 15 DT participants completed Assessment 2. In MBCT, the completer 

sample was composed of participants that completed Assessment 1, Assessment 2 and attended 

at least four treatment sessions (n=9); the DT completer sample was all individuals completing 

Assessment 1 and Assessment 2 (n=15). Of the 15 participants that completed the DT arm of the 

study, 12 crossed over into treatment and all 12 of those participants attended at least four 

sessions and completed Assessment 3 and were therefore included in the DT-MBCT completer 

sample. See Figure 2 for a CONSORT flow diagram (Moher et al., 2010; Schulz, Altman, & 

Moher, 2010). In total, six treatment groups were conducted with an average of three to four 

participant completers (including both MBCT and DT-MBCT participants) emerging from each 

group. 

Therapists 

Day was the primary interventionist for all MBCT groups and conducted the group 

sessions at either the Kilgo Headache Clinic or the Psychology Clinic at the University of 

Alabama. Thorn also co-led 50% of the MBCT groups. Day and Thorn have completed an in-

residence 7-day intensive training program in Mindfulness Based Cognitive Therapy for the 

Prevention of Depression Relapse (sponsored by University of California, San Diego with Segal, 

Z.V., Hickman, S.D, and Voth, R) and have led a pilot MBCT group with a heterogeneous 

chronic pain population (see Introduction section). Day has led over 300 hours of psychosocial 

pain management groups and Thorn has 25 years of experience in the psychosocial treatment of 

chronic pain. Dr. Nancy Rubin or Lynda Kees, M.A. (both certified yoga instructors) conducted 

the guided yoga postures included in Session 4.  

Sample Size and Power 
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The main purposes of this study were to test the feasibility, tolerability, acceptability and 

efficacy of MBCT for chronic headache pain in comparison to a DT control, and to examine 

potential mediating variables. Formal sample size/power calculation was based on the number of 

patients needed to detect significant effects, and was conducted utilizing conventional alpha and 

power levels of .05 and .8 respectively. Table 4 shows a power table based on two groups with a 

ANOVA repeated measures design, within-between interaction, computed by the G*power 

program (Faul, Erdfelder, Lang, & Buchner, 2007). As can be seen from this table, adequate 

power (>.8) would be obtained to detect a small effect size with a total sample size of 52 (across 

both conditions). To detect a medium effect size, a total sample of 12 would be required; to 

detect a large effect size, a sample of 6 or more would be needed. Therefore, the current sample 

size of 36 participants randomized to the two conditions (n=19 for MBCT, and n=17 for DT) was 

sufficiently powered to detect at least a medium effect size, and possibly a small effect size. The 

aforementioned figures do not include those participants that crossed over from DT to MBCT 

and subsequently completed treatment.   

Measures to Assess Eligibility and Population Characteristics (Pre-Treatment, Assessment 1) 

Structured Pain Interview. This interview was adapted from Blanchard and Andrasik 

(1985) to determine patient report of type(s) of headache pain, baseline headache frequency, the 

presence of other pain conditions, and the patient’s primary pain type and site. The interview 

also allowed the investigator to determine any conditions that may contraindicate participation in 

the group, such as schizophrenia, bipolar affective disorder, seizure disorder, or substance abuse, 

and pain associated with malignant disease (i.e., cancer pain, HIV pain). 
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Sociodemographic Information. Information was obtained on age, race, sex, years of 

education, relationship status, employment status, disability seeking status, and income. 

Demographic variables were explored in relation to treatment commencement/completion. 

Mini-cog. Cognitive screening was accomplished with the Mini-cog, which was 

developed as a short (2-5 minute administration time) assessment of cognitive impairment to be 

used in primary care settings (Borson & Brush, 2000). The Mini-cog utilizes a memory recall 

test of three words, and a clock drawing test (CDT) as a distracter. A positive screen for 

dementia is indicated if the participant recalls zero words; or, if the participant recalls 1-2 words 

but has an abnormal CDT. The Mini-cog showed high sensitivity (99%) and specificity (96%) in 

a community sample of ethnolinguistically diverse older adults, one-half of whom had dementia 

and one-half of whom were cognitively intact (Borson & Brush, 2000), and high sensitivity and 

specificity in a more main stream sample of adults (Borson, Scanlan Ganguli, & Chen, 2001). 

The Mini-cog performs as well or better than the Mini Mental Status Exam (MMSE) and the 

standard neurocognitive battery (Borson, Scanlan Ganguli, & Chen, 2001). 

Patient Psychiatric Health. The Patient Health Questionnaire (PHQ) is a 4-page, self-

administered questionnaire developed to assess eight of the most common psychiatric disorders 

in the primary care setting (Spitzer, Kroenke, & Williams, 1999). The disorders are divided into 

threshold disorders (disorders that correspond to specific DSM-IV diagnoses: major depressive 

disorder, panic disorder, other anxiety disorder, and bulimia nervosa) and sub-threshold disorders 

(disorders for which criteria encompass fewer symptoms than are required for any specific DSM-

IV diagnosis: other depressive disorder, probable alcohol abuse/dependence, somatoform and 

binge eating disorders). Validity for the PHQ has been established in both younger and older 
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patient samples (Spitzer, Kroenke, & Williams, 1999). In the current study, threshold and sub-

threshold disorders were explored as predictors of treatment commencement/completion. 

Measures to Assess Tolerability (Aim 1) 

Treatment Receipt. Weekly pre- and post-session process checks adapted from Thorn 

(2004) were administered by group therapists at each weekly session (MBCT and DT-MBCT 

group only). The pre-session process check was completed before each session (except session 

one) and asked the participant “What was the main point you got from last week’s group?” The 

post-session process check was completed by participants at the conclusion of each session, and 

consisted of one question asking “What was the main point you got from today’s group?” 

Responses were then quantified (0 = Inaccurate and 1 = Attempted with at least moderate 

accuracy) and a composite percentage of accuracy for the combined pre- and post-session scores 

was calculated that controlled for attendance. Treatment receipt was examined as a predictor of 

treatment completion. 

Treatment Enactment. As a determination of treatment enactment ratings, frequency (i.e., 

number of times participant meditated) and duration of meditation practice (i.e., time spent 

meditating) throughout treatment (for MBCT and DT-MBCT group only) was assessed by an 

online, daily meditation practice record (adapted from Segal, Williams, & Teasedale, 2002). The 

Checklist of Patient Engagement in Group form was also completed for each participant to assess 

degree of treatment enactment in-session (rated by the therapist). This five-item measure 

assesses engagement on a 9-point Likert scale (0 = None to 8 = A lot). Example items include: 

“Overall, how much effort did the patient exert during group activities?” and “How much was 

the patient engaged in the in-session learning activity?” An average engagement rating was 
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calculated based on data obtained in sessions attended. Treatment enactment indicators were 

examined as predictors of treatment completion. 

Measures to Assess Acceptability (Aim 1) 

Treatment Expectations and Motivation. Participant expectations of treatment and 

motivation were assessed using a 10-item measure to determine how logical the treatment 

seemed to the participant and how confident they were that the treatment would improve pain 

outcomes. Example items include: “How logical does this type of treatment seem to you?” and 

“How successful do you feel this treatment will be in decreasing your pain?” Participants rated 

their responses on an 11-point Likert scale (e.g., 0 = not logical at all to 10 = extremely logical). 

This data was obtained prior to the beginning of the first session, and at the conclusion of the 

first session and was used to determine whether participant expectations of treatment and 

motivation (at the first session) predicted completion. Adequate internal consistency of the 

treatment credibility measure was demonstrated (α =.86). 

Satisfaction with Treatment. Client satisfaction with treatment was measured at post-

treatment with the Client Satisfaction Questionnaire-8 (CSQ-8; Attkisson & Zwick, 1982). The 

CSQ-8 is an 8-item assessment of global satisfaction with a specific treatment. Clients respond 

on a 5-point Likert scale where 1 is representative of low satisfaction (i.e., quite dissatisfied, 

poor) and 4 indicates high satisfaction (i.e., very satisfied, excellent). The CSQ-8 has been used 

widely in primary medical care settings, mental health treatment settings, and human services 

settings (Attkisson & Greenfield, 2004). Client satisfaction has been positively correlated with 

treatment outcome; this relation was examined in the current study. The 8-item version has been 

shown to perform as well or better than the 18-item parent version of the CSQ (Attkisson & 

Zwick, 1982). Although the CSQ-8 does not provide information specifically on aspects that 
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clients did or did not like about the treatment, it provides a well validated measure of overall 

satisfaction. Example items include: “To what extent did our program meet your needs?” and 

“Overall, how satisfied are you with the treatment you received?” Internal consistency of the 

CSQ-8 was found to be adequate in the current sample (α =.91). 

Working alliance. The working alliance was assessed with the Working Alliance 

Inventory-short form (Tracey & Kokotovic, 1989); a 12-item version of the 36-item Working 

Alliance Inventory (Horvath, Greenberg, & Pinsof, 1986). The WAI measures the quality of the 

therapeutic relationship between patients and therapist (Bordin, 1979). The 12-item WAI has 

good internal consistency (α = .98), test-retest reliability, appropriate convergent and 

discriminant validity, and good predictive validity of client-reported outcome (Tracey & 

Kokotovic, 1989; Horvath & Greenberg, 1989). Example items include: “I am confident in the 

therapist’s ability to help me” and “The therapist and I trust each other”. Alliance was examined 

in the current study as an indication of the degree to which rapport was built between the 

participant and MBCT therapist. Adequate internal consistency was found for the WAI sum 

score (α =.86). 

Primary Outcome Measures (Aim 2) 

Pain Severity & Pain Interference. Pain data was collected using the Wisconsin Brief 

Pain Inventory (BPI; Daut, Cleeland, & Flanrey, 1983). Respondents rate their most severe pain, 

least severe pain, and average pain over the past week as well as their current pain levels on an 

11-point Likert scale (0 = no pain to 10 = pain as bad as you can imagine). Participants also rate 

interference due to pain in activities such as mood, sleep, etc. on an 11-point Likert scale (0 = no 

interference to 10 = complete interference).The BPI has adequate internal consistency (α =.85) in 

a variety of pain populations and concurrent validity with other pain instruments (Daut, 
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Cleeland, & Flanrey, 1983; Zalon, 1999). In the current sample, the BPI-intensity and BPI-

interference scales both had adequate internal consistency (α =.86 and α =.89, respectively). 

Perceived disability. The Headache Disability Inventory (HDI) is a 25-item measure that 

assesses the impact of headache on daily living (Jacobson, Ramadan, Aggarwal, & Newman, 

1994). Example items include: “Because of my headaches I feel restricted in performing my 

daily routines” and “Because of my headaches I am less likely to socialize”. The scale has strong 

test-retest reliability at 2 months (r =.83) and has demonstrated validity via generally congruent 

spouse/patient perceptions of the patient’s headache disability (Jacobson, Ramadan, Norris, & 

Newman, 1995). Scores range from 0 to 100, with higher scores indicating greater disability. 

Internal consistency of the HDI in the current sample was adequate (α =.89). 

Secondary Outcome Measures (Aim 2) and Proposed Mediators (Secondary Aim) 

Pain Catastrophizing. The Pain Catastrophizing Scale (PCS) is a 13-item measure that 

was used to assess patient report of catastrophic thinking (Sullivan, Bishop, & Pivik, 1995). A 

total score for overall catastrophizing is equal to the sum of the raw scores. Respondents are 

asked to rate, using a 5-point Likert scale (0 = not at all to 4 = all the time), the degree to which 

they have certain thoughts and feelings when experiencing pain. Higher scores indicate greater 

use of catastrophic thinking. Example items include: “I anxiously want the pain to go away” and 

“It’s terrible and I think it’s never going to get any better”. The PCS has exhibited strong internal 

consistency (α =.93), concurrent and discriminant validity, and high test-retest reliability over a 6 

week period (r =.78) (Osman, Barrios, Kopper, Hauptmann, Jones, & O'Neil, 1997; 

Sullivan, Bishop, & Pivik, 1995; Van Damme & Bijttebier, 2002). Research suggests that 

the PCS is responsive to treatment (De Jong et al., 2005). Pain catastrophizing was also 
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examined as a mediating variable. Adequate internal consistency for the PCS was found in the 

current sample (α =.91). 

Mindfulness. The Mindful Attention and Awareness Scale (MAAS) was used to assess 

the participant’s tendency to attend to present-moment experiences in day-to-day activities 

(Brown & Ryan, 2003). The MAAS is a 15-item measure in which participants indicate on a 6-

point Likert scale (1 = almost always to 6 = almost never) their level of awareness and attention. 

Sample items include: “I find it difficult to stay focused on what’s happening in the present” and 

“I snack without being aware that I’m eating.” A mean rating score is calculated with higher 

scores indicating greater mindfulness. The MAAS has exhibited reliable internal consistency (α 

= .82) and excellent test-retest reliability over a 1-month time period (r =.81) (Brown & Ryan, 

2003). Mindfulness was examined as a potential mediator of treatment outcome. The MAAS 

demonstrated adequate internal consistency in the current sample (α =.89). 

Pain Acceptance. The Chronic Pain Acceptance Questionnaire (CPAQ) was used to 

assess chronic pain acceptance (McCracken, Vowles, & Eccleston, 2004). The CPAQ is a 20 

item, two factor measure. The first factor assesses participation in daily activities while 

acknowledging the presence of pain (Activity Engagement), and the second factor assesses the 

degree to which participant’s allow pain in their experiences without attempts to avoid or control 

it (Pain Willingness). Participants rate each statement on a Likert scale (0 = never true to 6 = 

always true). Example items include: “It’s OK to experience pain” and “Although things have 

changed, I am living a normal life despite my chronic pain”. As mentioned in Vowles et al., 

(2008), the CPAQ seems to be a reliable measure for assessing chronic pain acceptance. The 

mediating role of pain acceptance was explored in the current study. Internal consistency for the 

CPAQ sum score was low (α =.64) and was therefore not usable in the current analyses; 
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however, internal consistency of the Activity Engagement and Pain Willingness subscales was 

adequate (α =.88 and α =.74, respectively). 

Self-efficacy. Self-efficacy for the prevention of headache and reduction of headache pain 

was assessed using the Headache Management Self-Efficacy scale (HMSE; French et al., 2000). 

The HMSE is a 25-item self-report measure that assesses an individual’s confidence in their 

ability to prevent the onset of headache and to manage headache pain. Ratings are made on a 7-

point Likert scale (1 = strongly disagree to 7 = strongly agree) and are summed to produce a 

total score, with higher scores reflecting higher self-efficacy. Sample items include: “There are 

things I can do to reduce headache pain” and “I can do things to cope with my headaches.” The 

HMSE has been shown to have excellent internal consistency (α =.90). Reflecting the construct 

validity of the HMSE, research has shown it to be positively correlated with adaptive coping 

strategies and negatively correlated with headache-related disability and Headache Index scores. 

Its discriminant validity from headache locus of control has also been demonstrated (French et 

al., 2000). The ability of self-efficacy to function as a mediator of treatment outcome was 

investigated. Internal consistency of the HMSE in the current sample was adequate (α =.82). 

Measures to Assess Exploratory Outcomes  

Depression. Depression was assessed with the Beck Depression Inventory, Second 

Edition (BDI-II; Beck, Ward, Mendelsohn, Mock, & Erbaugh, 1961). The BDI-II is a 21-

item self-report measure of depressive symptoms. Each item consists of four choices (rated 0-3) 

representing levels of symptom severity. Scores can range from 0 to 63, and higher scores reflect 

greater endorsement of depressive symptoms. Example items pertain to “Sadness” and Self-

Criticalness”. The BDI-II is one of the most widely used instruments for assessing depression in 

adults. It has been shown to be reliable over a one-week period (r =.93) and is internally 



 
 

25 
 

consistent (α =.92). It is highly correlated with the original BDI and with clinical ratings of 

depression. The BDI-II demonstrated adequate internal consistency in the current sample (α 

=.90). 

Quality of life. The Medical Outcome Studies (MOS) General Health Survey Short-Form 

36 (SF-36) was used to as a generic measure of HRQoL (Stewart et al., 1989). The SF-36 is a 36-

item instrument that assesses the impact of chronic medical problems in eight areas: physical 

functioning (PF), physical role functioning (RP), emotional role functioning (RE), social 

functioning (SF), vitality (VT), mental health (MH), health perception (GH), and bodily pain 

(BP). Health related quality of life is indicated by the 8-scale profile of functional health and 

well-being scores. Internal consistency reliability coefficients range from 0.81 to 0.88. 

Considerable support for the validity of the instrument also exists (Ware, Shebourne, Davies, & 

Stewart, 1988). This instrument is one of the most commonly used general health quality of life 

measures in the headache literature and has demonstrated sensitivity to change in numerous 

headache treatment studies. All sub-scales demonstrated adequate reliability in the current study 

(PF α =.87; RP α =.87; RE α =.99; SF α =.81; VT α =.83; MH α =.74; GH α =.73; and BP α 

=.69).  

Pain Appraisal Inventory. The Pain Appraisal Inventory (PAI) is a 16-item measure 

designed to assess the primary appraisal categories of threat/harm (e.g., “I am concerned that the 

pain might become more than I can manage”) and challenge (e.g., “I think the pain makes me a 

stronger person”) (Unruh & Ritchie, 1998). Participants rate the extent to which they agree with 

each statement about pain on a 7-point Likert scale (1 = Strongly Disagree to 6 = Strongly 

Agree). The PAI has been shown to reliably distinguish between threat/harm and challenge 

appraisals. The PAI threat subscale was shown to have concurrent criterion validity with other 



 
 

26 
 

pain related measures; however, due to the infrequency with which challenge items were 

endorsed, the psychometric properties of the challenge subscale were not explored in the original 

study (Unruh & Ritchie, 1998). Adequate internal consistency was found for the PAI sum score 

(α =.83), and both the threat/harm and challenge subscales (α =.73 and α =.90, respectively). 

Clinical Significance Measures 

Self-perceived change. At completion of treatment, a standard 7-point Patient Global 

Impression of Change (PGIC) scale was used to directly assess patient’s evaluations of what is 

noticeable, important, and major improvement (or decline) in terms of the following five 

categories: Pain Intensity, Pain Interference, Pain Acceptance, Negative Pain-Related Thoughts, 

and Mindfulness. Categories of “much improved” and “very much improved” are indicative of 

clinically important differences (Farrar, Young Jr., LaMoreaux, Werth, & Poole, 2001). 

Measures to Assess Treatment Fidelity 

Treatment Implementation. In order to ensure therapist effectiveness, Treatment Delivery 

was assessed using the Mindfulness-Based Cognitive Therapy Adherence Appropriateness and 

Quality Scale (MBCT-AAQS). The MBCT-AAQS, developed by Day and Thorn, was adapted 

from both the Cognitive Therapy Adherence and Competence Scale (CTACS; Barber, Liese, & 

Abrams, 2003), and the Mindfulness-Based Cognitive Therapy Adherence Scale (MBCT-AS; 

Segal, Teasdale, Williams, & Gemar, 2002). The MBCT-AAQS is a 23-item measure that 

assesses Treatment Delivery, as indicated by three domains: Adherence, Appropriateness, and 

Quality. These domains are assessed across three sub-scales: Session Structure (5-items), 

Development of a Collaborative Therapeutic Relationship (7-items), and Mindfulness-Based 

Cognitive Therapy Techniques (11-items). Adherence to the protocol and Appropriateness of the 

therapist’s behavior are rated on a 6-point Likert scale (0 = None to 6 = Thorough and 0 = Not at 
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all to 6 = Extremely, respectively). Quality of treatment delivery is also rated on a 6-point Likert 

scale ranging from 0-6, and the descriptive anchor is specific to each item. If the therapist 

appropriately does not adhere to the manual for a specific item, then Quality is rated as N/A. The 

average item score for each of the three domains is calculated such that the range for each factor 

is zero to six, with higher scores indicating higher Adherence, Appropriateness, and Quality. A 

masters level research assistant who was not involved in MBCT treatment delivery reviewed 

DVD recordings of a randomized selection of a third (33.3%) of the sessions conducted to 

ascertain Treatment Implementation ratings across the three domains. 

Procedures 

Participants were screened for eligibility by Day (PI) via telephone interviews. 

Participants who satisfied initial entry criteria and were interested in potentially participating 

were scheduled for a 2-hour, face-to-face pre-treatment assessment, all of which were conducted 

by Day (Assessment 1). During Assessment 1, written informed consent was obtained, and an 

initial headache history interview (which provided necessary information for specific headache 

diagnoses based on the criteria of the International Classification of Headache Disorders, 2004) 

and all baseline measures were administered. During the informed consent procedure, 

participants were told that they would be randomly assigned to one of two conditions, either an 

immediate treatment group (MBCT) or a medical treatment as usual, delayed treatment control 

(DT). The MBCT protocol was described in detail. At completion of Assessment 1, interested 

and eligible participants were informed of their group assignment. Participants then completed 

either MBCT or DT while they continued with their customary medical care.  

During the treatment phase, participants randomized to the immediate treatment 

condition continued medical treatment as usual and additionally attended 8 weekly MBCT 
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sessions (2 hours each) with approximately 2-3 other individuals and completed the daily online 

meditation practice diary. Participants randomly assigned to the DT condition continued medical 

treatment as usual. Participants in both conditions completed a daily headache diary throughout 

the 8-week treatment/delayed treatment time period; however, this data was not examined in the 

current portion of this study. 

Assessment 2 (which included the basic battery of measures and the global impressions 

of change questionnaires; MBCT participants also completed the client satisfaction and working 

alliance measures) was conducted at the end of the 8-week treatment phase for the MBCT group, 

and prior to the DT group entering treatment. Although not examined in this portion of the 

project, DT-MBCT participants continued to complete the daily headache diary during treatment. 

Participants initially randomized to the DT condition that then commenced and completed the 8-

week MBCT program completed an additional assessment (Assessment 3; which again included 

the basic battery of measures, and the client satisfaction, working alliance and global impressions 

of change questionnaires). Graduate research assistants not involved in treatment delivery 

conducted Assessment 2 for all MBCT participants and Assessment 3 for all DT-MBCT 

participants; Day conducted Assessment 2 for all DT participants. All assessments and treatment 

delivery took place at the Kilgo Headache Clinic or the psychology clinic at the University of 

Alabama. Participants were compensated $25 for each assessment completed. 

 Randomization Plan. Temporal order of delivery of MBCT or DT was randomized 

across each of the three cohorts by a software generated randomization plan. The randomized 

order of delivery across each of the three cohorts was as follows: 1) MBCT, DT; 2) MBCT, DT; 

3) DT, MBCT.  Blocks of approximately 5-6 participants were assigned to either MBCT or DT 

per each recruitment wave such that for cohort 1 for example, the first 5 people who completed 
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Assessment 1 were assigned to MBCT, the next 5 were assigned to DT, etc. This randomization 

plan is consistent with the methodology employed in Thorn and colleagues’ (2007) study, and 

therefore represents a viable randomization alternative.  

Description of Treatment. Day and Thorn adapted an existing 8-week MBCT for 

depression protocol (Segal, Williams, & Teasdale, 2002) to tailor it towards chronic pain (Kabat-

Zinn, 1990; Thorn, 2004). See Table 3 for an outline of each session’s content. Prior to the first 

session, participants were given a packet of reading materials to peruse that provided information 

on chronic headache pain, treatment of chronic headache pain, the MBCT rationale, the 

importance of homework/practicing meditation, and on potential difficulties that may be 

encountered with the practice. All MBCT sessions followed the same session format: (1) Pre-

session process check and pain measure; (2) Orientation and theme for session; (3) In-session 

practice and discussion; (4) Assign homework and summary; and (5) Post-session process check. 

Homework assignments included meditation practice with guided mindfulness meditation CD’s, 

a guided yoga CD, brief cognitive-behavioral exercises, and weekly reading materials/handouts. 

Participants were encouraged to practice meditation in between group sessions for 45-minutes, 6 

days per week. 

During session one, participants were introduced to the rationale of MBCT for chronic 

headache pain. The importance of regular practice for managing and coping with pain was 

conveyed throughout this session, and all remaining sessions. The Gate Control Theory and the 

concept of ‘Automatic Pilot’ were discussed, and Mindful Eating and the Body Scan were 

practiced experientially in-session. Mindful Eating was demonstrated by the “Raisin Exercise”; 

this exercise orients participants to the notion of bringing mindfulness into their routine, 

everyday activities. The therapists guided the group through the Body Scan meditation, which 
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lasted between 30- to 45-minutes, depending upon the flow of the session. The Body Scan 

meditation technique was practiced by the group during weeks 1, 2, and 8. Towards the 

conclusion of each of the 8 sessions, participant handouts were discussed, and homework was 

assigned. 

Session two addressed any barriers to practice that the participants experienced during the 

week while practicing their daily Body Scan meditation. This homework review was 

incorporated into all remaining sessions. The group then engaged in a thoughts and feelings 

exercise that facilitates awareness of the connection between how one appraises or judges a 

situation, and how stressful that situation is subsequently interpreted to be. The Stress-Pain-

Appraisal model was then introduced and explored. Awareness of stressful events (and their 

connection to thoughts, behaviors, emotions, and physical sensations) was discussed. A segment 

from the MBSR video, Healing from Within was viewed and discussed. 

During the third week, the 3-Minute Breathing Space was introduced as a technique to 

generalize the mindfulness meditation practice (this was then a component of all remaining 

sessions). The metaphor of the breath serving as an ‘anchor’ to the present moment was 

discussed. An extended seated meditation was then practiced by the group. The group then 

continued to practice a seated meditation together during the next four sessions. Patterns of 

negative thinking and the connection between negative thoughts and pain were discussed.  

Session four introduced Mindful Movement (yoga) and walking meditation. The group 

was led through a series of gentle movements and yoga postures (by a certified yoga instructor) 

with the intention of exploring bodily sensations in response to the movements. Participants were 

instructed to listen to the messages sent to them by their body, and were reminded to respect their 

current limitations. If physical discomfort arose during the movements or if a participant was 
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unable to take part in one or more of the postures, they were instructed to simply lie in corpse 

pose (lying flat on one’s back, feet gently falling away, arms down along-side the body with 

palms facing upwards) or sit in a chair (if lying on their back was not comfortable) to practice the 

body scan. Tuning into the body as a means of becoming aware of the nature of mind was 

discussed. 

The fifth week of the program introduced the theme of acceptance and its implications for 

chronic headache pain. Steps towards increasing acceptance through mindfulness and non-

judgmental awareness (particularly of underlying negative core/intermediate beliefs and distorted 

thoughts) were also discussed.  

Session six included an ‘Alternative Viewpoints’ exercise to (once again) demonstrate 

the connection between thoughts, feelings, pain, and other bodily sensations arising from both 

the perspective carried into a situation, and the judgments made in response to a situation. The 

Breathing Space was presented as the ‘First Step’ to take upon becoming aware of negative 

thinking and/or of the signs/onset of a headache. Awareness of pleasant events (and their 

connection to thoughts, behaviors, emotions, and physical sensations) was discussed. Preparation 

for the end of the course was discussed and participants were encouraged to develop their 

practice to make it their own such that it becomes a part of their everyday life. 

During week seven, ‘Nourishing’ and ‘Depleting’ activities, and steps towards better self-

care were discussed. Plans were developed in session that outlined various ways that each 

participant could increase his or her daily amount of nourishing activities while also decreasing 

their amount of depleting activities. Red flags for stress and pain overload were identified and 

the links between activity and mood were explored. 
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The final session, week eight, reviewed the skills learned across the course of the 

program. Strategies for keeping up the momentum to maintain regular practice were discussed. 

The program concluded with a group meditation. 

Statistical Analyses 

Analytic Overview. SPSS version 20.0 was used in all analyses (Chicago, IL, USA). 

Analyses to examine Aim 1were conducted with data obtained on all patients recruited for 

participation in the study. The analyses conducted to examine Aim 2 compared treatment and 

control groups with data from the ITT sample and completer sample. DT-MBCT participant data 

was not used in the between-subject analyses that were conducted to assess Aim 2 (as the time 

differential makes these data dissimilar to immediate treatment completer data). However, DT-

MBCT data was used for ancillary within subject analyses. The clinical significance of outcomes 

was also examined. The secondary aim was explored using the completer sample only for MBCT 

and DT.  

Missing Data. Assessment 1 and Assessment 2 questionnaire data were obtained for both 

MBCT and DT participants; Assessment 3 data was obtained for DT-MBCT participants. The 

scores that were missing on a few items (< 0.2%) from otherwise completed scales were replaced 

by prorating values before summing to obtain total scores, provided that the number of missing 

items did not exceed 10% for any individual’s responses to a questionnaire. Prorated item values 

were used in computation of internal consistency reliabilities (α coefficients). For questionnaire 

data that was missing at Assessment 2 (due to dropout) the last observation was carried forward 

(LOCF) and these values were used in the intent-to-treat (ITT) analyses. 

Analyses to Test Aim 1. Determining the feasibility, tolerability, and acceptability of 

MBCT for chronic headache pain was Aim 1 of this study. Feasibility was determined by 
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calculation of the ratio of eligible participants recruited to the number of participants 

commencing treatment (i.e., attending ≥1 session). Additionally, the pre-treatment characteristics 

associated with the MBCT participants that met eligibility requirements and enrolled in the study 

but did not attend a single session were compared to the participants that completed ≥1 session. 

Tolerability was addressed by assessing completion rates. For MBCT, the participant had to 

complete Assessment 1 and Assessment 2, and attend 4 or more treatment sessions to be deemed 

a treatment completer; for DT, participants had to complete Assessment 1 and Assessment 2 to 

be deemed a completer. Premature termination of treatment may reflect obstacles encountered by 

participants, and analyses were therefore aimed at characterizing factors associated with dropout. 

Analyses examining the relation between treatment receipt, average weekly meditation practice 

frequency/duration, and client engagement on dropout were also conducted. Acceptability was 

assessed by treatment credibility ratings, patient satisfaction with treatment, and therapeutic 

working alliance. To assess these relationships, χ
2 analyses were used for frequency data, and 

ANOVAs were used for continuous variables. 

Analyses to Test Aim 2. To examine the efficacy of MBCT for chronic headache pain, an 

immediate treatment condition was compared to a delayed treatment control across primary, 

secondary, and exploratory outcomes. Mixed design ANOVAs were implemented with Group 

(MBCT; DT) as the between-subject factor and Period (Assessment 1; Assessment 2) as the 

within-subject factor. The assumptions for these models were checked and confirmed. The 

experimental design also permitted within-subject comparisons of changes in MBCT and DT (for 

Assessment 1 to Assessment 2) and in DT-MBCT participants (for Assessment 2 to Assessment 

3). Thus, within-subject, paired samples t test analyses were also conducted. Aim 2 analyses 

were conducted with both the ITT and completer sample. 
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Analyses to Test Clinical Significance. Effect sizes were examined to determine the 

meaningfulness of the statistical findings regarding treatment efficacy. Cohen’s (1988) 

guidelines were followed, such that a d of .2, .5, and .8 respectively denoted small, medium, and 

large effect sizes. Effect size is basic to establishing statistical conclusion validity (Kazdin, 

1992). However, this method of assessment is based on comparison of overall group mean 

differences and does not necessarily take into consideration whether the change is clinically 

significant (i.e., whether the change results in enhancement of the individual patient’s daily 

functioning). Thus, the percentage of patients demonstrating significant clinical improvement 

across each of the primary outcome and secondary variables was assessed per American 

Headache Society’s Behavioral Clinical Trials Workgroup Guidelines for Trials of Behavioral 

Treatment for Recurrent Headache (Penzien, 2005). Based on these guidelines, those participants 

with at least a 50% reduction in headache pain intensity for example, were deemed treatment 

“responders”; those with a 25-49% change in headache pain intensity were considered “modest 

responders” or “somewhat” improved, and those exhibiting change of less than 25% were 

considered “non-responders” or “not improved.” While not included in the aforementioned 

guidelines, the current study also sought to investigate the number of people who worsened with 

treatment; thus, participants exhibiting a 25% or greater decline (i.e., -25%) in outcome were 

considered “negative responders” (those individuals displaying zero to -25% change were 

included in the bracket of “non-responders”).The overall percentage of patients represented in 

each category was calculated. Furthermore, the global impressions of change questionnaire data 

provided a means to evaluate treatment from the individual patients’ perspective. Patient ratings 

of “much improved” and “very much improved” were considered indicative of clinically 
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important differences (Farrar, Young Jr., LaMoreaux, Werth, & Poole, 2001). The overall 

percentage of patients endorsing such improvement was calculated. 

Analyses to test the Secondary Aim. To begin statistical examination of the conceptual 

MBCT for chronic pain model (see Figure 1) it was first determined, based on the results for the 

above ANOVA analyses, what hypothesized mediational models potentially met Baron and 

Kenny’s (1986) criteria for mediation. In accordance with the Aim 2 hypotheses and the 

theorized MBCT model, it was expected that there would be a causal link between treatment and 

outcome. Additionally, headache management self-efficacy was expected to be the central 

mediating variable. Given the CPAQ sumscore assessing pain acceptance demonstrated 

inadequate reliability in the current sample (see Measures section above), the CPAQ activity 

engagement and CPAQ pain willingness subscale scores were examined as potential mediators. 

While the subscales do not fully capture the overarching construct of pain acceptance as assessed 

via the sumscore, they individually represent key elements of the construct and therefore 

examination of their mediating role was considered acceptable. 

The independent variable for models testing the degree to which catastrophizing, 

mindfulness, activity engagement/pain willingness, and self-efficacy function as mediators of the 

relation between treatment and outcome was group/condition. The independent variables for 

models examining the central mediating role of headache management self-efficacy were the 

calculated differences scores for measures of pain catastrophizing, mindfulness, and activity 

engagement/pain willingness. Difference scores (pre-treatment scores minus post-treatment 

scores) were utilized as the mediating and dependent variables for all mediation models.  

The putative mediators were examined using the bootstrapping technique (Preacher & 

Hayes, 2008) with n=5000 bootstrap re-samples. Bootstrapping is a nonparametric re-sampling 
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procedure that makes no assumptions about the shape of the distributions of the variables or the 

sampling distribution of the statistic. The bootstrapping sampling distributions are empirically 

generated and the indirect effects are calculated in the re-samples. This way, point estimates and 

confidence intervals are estimated for the indirect effects. As a stringent test of the hypotheses, 

point estimates of indirect effects are significant in the case zero is not contained within the 

confidence interval. Referencing the paths depicted in Figure 3, Baron and Kenny’s (1986) 

criteria for mediation was examined via the bootstrap approach by determining that: 1) the 

independent variable was significantly related to the dependent variable (direct path c); 2) the 

independent variable was significantly related to the proposed mediator (path a); and 3) the 

mediator was significantly related to the dependent variable (path b) while controlling for the 

effects of the independent variable. The indirect effect is represented by the product of the 

coefficients (a x b). 

Exploratory Analyses. The relation between relevant treatment-related variables (i.e., 

session attendance rate, and frequency and duration of meditation practice throughout treatment) 

and outcome was assessed using ANOVA analyses. In these analyses, the total sum of 

meditation frequency and duration across the 8-weeks of treatment was used in order to explore 

the relation between sum treatment dose and outcome. 

RESULTS 

Sample Characteristics 

Headache diagnosis was determined for each participant at Assessment 1 based upon the 

criteria of the International Headache Society (ICHD; 2004). Thirty-one participants (86.1%) 

met criteria for migraine with aura or migraine without aura, four participants (11.1%) met 

criteria for tension type headache (TTH; frequent episodic), and one participant (2.8%) met 
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criteria for other primary headache (new daily-persistent headache; NDPH). There were no 

differences on the primary or secondary outcome variables at entry into the study based on 

headache diagnosis except in BPI-intensity (F [2,25] = 4.770; p =.015; η2 =.224). Participants 

with TTH reported the highest pain intensity (M = 5.69, SD =1.28), followed by the one 

participant with NDPH (M =5.50, SD = not applicable due to only one participant reporting this 

headache type), and migraine (M =3.14, SD =1.72). Most participants (83.3%) reported 

experiencing at least one chronic, co-morbid pain condition. All participants endorsed a negative 

screen for cognitive impairment, as indicated by the Mini-cog. The two groups (MBCT; DT) did 

not differ significantly on the sociodemographic characteristics examined, headache diagnosis 

(excluding the one case reporting NDPH, randomized to the MBCT group), or baseline primary 

or secondary outcome variables (for all t tests and χ2 tests, p >.05). See Table 6 for 

sociodemographic means and standard deviations for assessed variables, and frequencies of 

specific co-morbid pain conditions. Overall, t tests or chi-square tests of independence confirmed 

successful randomization and that no correction for baseline group demographic differences was 

necessary.  

Feasibility 

 Twenty-one percent (n = 4) of the participants that met eligibility requirements and were 

randomized to MBCT (n = 19) failed to attend a single session. Analyses were conducted to 

determine whether pre-treatment factors were associated with this ratio. The 4 participants that 

did not attend any sessions differed from the 15 participants that attended ≥1 session(s) on pre-

treatment HDI (M = 63.0, SD = 24.14; M = 37.2, SD = 14.12; respectively) (F [1,17] = 7.874; p = 

.012; η2 =.317), pre-treatment BDI-II (M = 16.75, SD = 12.28; M = 6.40, SD = 5.58; 

respectively) (F [1,17] = 6.474; p =.021; η2 =.276), and on the SF-36 social functioning scale (M 
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= 42.5, SD = 9.57; M = 74.67, SD = 22.95; respectively) (F [1,17] = 7.263; p =.015; η2 =.299). 

These groups did not differ significantly on age, education, headache frequency, pre-treatment 

BPI-pain, BPI-interference, PCS, MAAS, CPAQ Activity Engagement, CPAQ Pain Willingness, 

HMSE, PAI (sumscore and subscales) or any of the other SF-36 scales. While χ
2 tests were 

conducted on race, sex, disability seeking status, employment status and each of the PHQ 

subscales, reporting of these results is inappropriate as in each analysis the expected count was 

less than 5 in 20% of the cells or more (DeCoster, 2006, p. 28). Thus, relatively higher 

depression and perceived headache disability scores, and lower social functioning ratings 

distinguished participants that did not attend sessions from those that did. 

Tolerability  

 The overall dropout rate across conditions for participants commencing either MBCT or 

DT was 25% (n = 8). Analyses were conducted to determine whether pre-treatment factors were 

associated with dropout. The 8 participants that dropped out did not significantly differ from the 

24 participants that completed their randomly assigned condition on age, education, headache 

frequency, BPI-intensity, BPI-interference, HDI, PCS, MAAS, CPAQ Activity Engagement, 

CPAQ Pain Willingness, HMSE, BDI-II, or PAI sum score and subscales (F’s [1,30] < 2.242; 

p’s > .145; η2’s < .070). χ2 tests were conducted on race, sex, disability seeking status, 

employment status and each of the PHQ subscales; however, reporting of these results is 

inappropriate as in each analysis the expected count was less than 5 in 20% of the cells or more 

(DeCoster, 2006, p. 28). Thus, for the overall sample, no significant differences were found on 

baseline measures between dropouts and completers. 

The dropout rate was significantly higher in MBCT than DT (F [1,34] = 5.948; p =.020; 

η
2 =.149). Within the MBCT condition, of the participants commencing treatment (n=15) the 
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dropout rate was 40% (n = 6). The analyses above were replicated with this sub-sample; a non-

significant trend was found for dropouts to have lower baseline HMSE score than completers (M 

= 109.00, SD = 19.46; M = 127.11, SD = 14.68; respectively for dropouts and completers) (F 

[1,13] = 4.242; p =.060; η2 =.246). Within the DT condition, the dropout rate was only 13.3% (n 

= 2), thus N was too small to conduct meaningful dropout analyses with this group. Of those 

participants that crossed-over from DT to treatment (n = 12; DT-MBCT) and completed 

Assessment 3, the dropout rate was 0% (n=0) therefore dropout analyses were inherently not 

possible with this sub-sample. Thus, to summarize, the only factor distinguishing dropouts from 

completers in the MBCT condition was a non-significant trend for dropouts to have lower 

headache management self-efficacy scores at baseline than completers. 

Further analyses focused on the possible differences dropouts may have shown in 

retaining MBCT session material, engagement for the sessions they did attend, and average 

weekly meditation practice frequency and duration. Average pre- and post-session treatment 

receipt composite percentage score (controlling for attendance) was not significantly different 

between treatment completers (M = 100.00, SD = .00) and dropouts that attended at least one 

session (M = 100.00, SD = .00). However, therapist-rated client engagement was significantly 

different between treatment completers (M = 7.54, SD =.48) and dropouts that attended at least 

one session (M = 5.81, SD = 1.06) (F [1,10] = 16.697, p =.002, η2 =.603), such that participants 

who dropped out were rated as less engaged in the sessions they did attend than participants who 

completed treatment. MBCT completers on average attended almost all of the treatment sessions 

(M = 7.33; SD =.71); dropouts tended to terminate treatment after approximately one to two 

sessions (M = 1.50; SD =.55). While controlling for attendance, MBCT completers spent 

significantly more time (hours) in meditation on average per week (M = 3.18, SD =.79) than 
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dropouts (M =.62; SD =.70) (F [1,13] = 41.399; p <.001; η2 =.761). MBCT completers also 

practiced meditation more frequently on average per week (M = 5.06, SD = 1.19) than dropouts 

(M = 1.58; SD = 1.39) (F [1,13] = 26.934; p <.001; η2 =.674), while controlling for attendance. 

To summarize, compared to dropouts, MBCT completers were rated as more engaged during the 

group sessions attended, and reported practicing more frequent and longer at-home meditation. 

No differences were found on the treatment receipt measure indicating both dropouts and 

completers retained the main point from the sessions attended.  

Most DT-MBCT participants attended almost all of the eight treatment sessions (M = 

7.00, SD = 1.41) and also engaged in at-home meditation practice (average weekly meditation 

frequency: M = 4.56, SD = 1.45; average meditation duration (hours): M = 2.78, SD = 1.78).   

Acceptability 

Both MBCT and DT-MBCT participants reported positive treatment expectations and 

motivation (M = 7.46, SD = 1.33 and M = 7.58 and SD = 1.32, respectively), high satisfaction 

with treatment (M = 31.10, SD =.99 and M = 29.33 and SD = 3.70, respectively), and strong 

working alliance (M = 78.80, SD = 4.87 and M = 75.92 and SD = 6.56, respectively). Additional 

analyses indicated that within the MBCT condition, group differences between dropouts and 

completers on treatment expectations and motivation was nonsignificant (F [1,12] =.745; p = 

.405; η2 =.058). Thus, both MBCT completers and dropouts initially found the treatment equally 

credible.  

Treatment Fidelity 

Analysis of treatment implementation (MBCT-AAQS) ratings across a randomized 

selection of 33.3% of the sessions conducted indicated that therapist adherence to the manual, 

appropriateness, and the quality of treatment delivery was acceptable. The mean (and standard 
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deviation) for each of these domains were as follows: Adherence = 5.66(.14); Appropriateness = 

5.76(.09); and Quality = 5.70(.16). 

MBCT vs. DT Differences in Pre-Treatment Outcome Measures for Intent-to-Treat Sample 

(N=36) 

The MBCT and DT groups were compared to assess any differences in pre-treatment 

(Assessment 1) outcome values. ANOVAs indicated that the group differences on BPI-intensity, 

BPI-interference, HDI, PCS, MAAS, CPAQ Activity Engagement, CPAQ Pain Willingness, 

HMSE, BDI-II, SF-36 (all scales), and PAI (including subscales) were nonsignificant (F’s [1,17] 

< 2.79; p’s >.104; η2 ’s <.076). Overall, F test statistics confirmed successful randomization and 

that no correction for group differences on baseline outcome measures was necessary.  

Pre-Treatment to Post-Treatment Changes in Outcome Measures for Intent-to-Treat Sample 

(N=36) 

 A series of mixed design ANOVAs were performed for the primary, secondary, and 

exploratory outcome measures. These were Group (MBCT; DT) x Period (Assessment 1; 

Assessment 2) analyses. See Table 7 for means and standard deviations of the self-report 

questionnaires. Primary outcomes included BPI-intensity, BPI-interference, and HDI. The Group 

x Period interaction was significant for BPI-interference (F [1,34] = 4.146; p = .05; η2 =.109). 

For the MBCT group, the simple effects test for BPI-interference was significant (t [18] = 3.340; 

p =.004), whereas the effect for the DT group was not (t [16] = -.238; p =.815). The effect size 

for this difference in change scores between MBCT and DT on pain interference approached 

large (d =.77). The Group x Period interaction was non-significant for BPI-intensity and HDI 

(F’s [1,34] < 3.242; p’s > .081; η2’s < .087). The effect size for the difference in change scores 

between MBCT and DT on pain intensity approached small (d =.19). The effect size for the 
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difference in change scores between MBCT and DT on HDI was medium (d =.59). To 

summarize, results suggested that compared to DT, MBCT participants reported significantly 

greater decreases in pain interference; no significant group differences were found on the 

intensity or perceived disability measures. 

 Secondary outcomes included PCS, MAAS, CPAQ (both subscales), and HMSE. For 

PCS, the interaction did not reach conventional levels of significance (F [1,34] = 3.378; p =.075; 

η
2 =.090); however, the period effect was significant (F [1,34] = 7.730; p =.009; η2 =.185), 

suggesting that significant within subject change was reported. The Group x Period interaction 

was significant for the MAAS (F [1,34] = 5.361; p =.027; η2 =.136), HMSE (F [1,34] = 5.808; p 

=.022; η2 =.146), and CPAQ Activity Engagement subscale (F [1,34] = 7.723; p =.009; η2 =.185). 

The interaction was non-significant for the CPAQ Pain Willingness subscale (F [1,34] = 3.695; p 

=.406; η2 =.020). Follow-up paired samples t tests were performed to further elucidate the 

significant interaction and period effects. For the MBCT group, the simple effects tests were 

significant for PCS (t [18] = 2.799; p =.012), HMSE (t [18] = -2.616; p =.017), and CPAQ 

Activity Engagement (t [18] = -3.802; p =.001), whereas the effects for these same variables in 

the DT group were not (t’s[16] < .914; p’s > .374). The simple effects test for the MAAS was 

non-significant in the MBCT group (t [18] = -.984; p =.338) but approached significance in the 

DT group (t [16] = 2.088; p =.053). Effect sizes for differences in change scores between MBCT 

and DT were medium for PCS (d = .62), large for HMSE (d = .82), large for CPAQ Activity 

Engagement (d = .93), and small for the CPAQ Pain Willingness subscale (d =.28). The effect 

size pertaining to the worsening of the MAAS change score in DT compared to MBCT 

approached large (d =.77). Overall, these findings indicated that compared to DT, the MBCT 

group reported significantly higher headache management self-efficacy and participation in daily 
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activities while acknowledging the presence of pain. Within MBCT, significant decreases in pain 

catastrophizing were observed whereas no significant change in this outcome occurred in DT. 

Results also suggested that mindfulness significantly decreased (i.e., worsened) in DT whereas 

participants in MBCT reported no significant change. 

 The BDI-II, SF-36 scales and the PAI (sum score and subscales) were examined as 

exploratory outcomes. The Group x Period interaction was significant for the BDI-II (F [1,34] = 

7.314; p =.011; η2 =.177) and the PAI threat/loss subscale (F [1,34] = 4.415; p = .043; η2 =.115). 

The interaction was non-significant for all the SF-36 subscales, the PAI sum score and PAI 

challenge subscale (F’s [1,34] < 2.237; p’s > .144; η2 ’s < .062). Paired samples t tests were 

performed in order to clarify the significant interactions observed. For the MBCT group, the 

simple effects test was significant for PAI threat/loss subscale (t [18] = 2.183, p =.043), whereas 

the effect for the DT group was not (t [16] = -.691, p =.499). The BDI-II Period effect was 

significant for DT (t [16] = -2.487, p =.024) but not for MBCT (t [18] =.680, p =.505). The effect 

size for the difference in change scores between MBCT and DT on threat/loss pain appraisals 

was medium (d =.70), and small for the PAI sumscore (d =.33) and challenge appraisals (d = 

.10). The effect size corresponding with the worsening of DT participants change scores on BDI-

II compared to MBCT participants was large (d =.88). The effect size was less than small for the 

SF-36 RP (d =.06), BP (d =.06), VT (d =.09), and MH subscales (d =.16); small for the SF-36 PF 

(d =.26), SF (d =.27) and GH subscales (d =.37); and approached being medium for the SF-36 

RE subscale (d =.49). To summarize, results suggest that threat/loss pain appraisals significantly 

decreased in MBCT compared to DT; depressive symptom severity worsened significantly 

among DT participants while no change in depressive symptoms was reported by MBCT 

participants. 
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Pre-Treatment to Post-Treatment Changes in Outcome Measures for Completer Sample (N=24) 

 The mixed design ANOVAs described above were repeated for the 24 participants 

(MBCT, n=9; DT, n=15) that were included in the completer sample. For MBCT, the participant 

had to complete Assessment 1 and Assessment 2, and attend 4 or more treatment sessions to be 

considered a completer. For DT, participants had to complete Assessment 1 and Assessment 2 to 

be deemed a completer. The Group x Period interaction was significant for BPI-interference (F 

[1,22] = 9.021; p =.007; η2 = .291). For BPI-intensity, the interaction was not significant (F 

[1,22] = 1.538; p =.228; η2 =.065); however, the period effect was significant (F [1,22] = 4.712; 

p =.041; η2 =.716), suggesting that significant within subject change was reported. The Group x 

Period interaction was non-significant for HDI (F [1,22] = 2.900; p =.103; η2 =.116). Paired 

samples t tests were examined for any significant interactions and period effects observed in 

order to clarify the nature of these relations. For the MBCT group, the simple effects test was 

significant for BPI-intensity (t [8] = 3.175, p =.013) and BPI-interference (t [8] = 3.960, p 

=.004), whereas the effect was nonsignificant for both of these outcomes in DT (t [14] =.664, p 

=.517, and t [14] = -.237, p =.861, respectively). Effect sizes for differences in change scores 

between MBCT and DT completers were large for BPI-interference (d = 1.29), medium for BPI-

intensity (d =.56) and medium for the HDI (d =.74). Thus, results suggested that compared to 

DT, MBCT completers reported significantly decreased pain interference; within MBCT, pain 

intensity also decreased significantly, but not for DT participants. 

 The Group x Period interaction was significant for the PCS (F [1,22] = 5.775; p =.025; η2 

=.208), CPAQ Activity Engagement subscale (F [1,22] = 14.744; p =.001; η2 =.401), and HMSE 

(F [1,22] = 17.517; p <.001; η2 =.443). The Group x Period interaction was nonsignificant for the 

MAAS and CPAQ Pain Willingness subscale (F’s [1,22] < 3.389; p’s > .079; η2’s < .133). 
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Follow-up paired samples t tests were performed to elucidate the nature of the significant 

interactions. For the MBCT group, the simple effects tests were significant for PCS (t [8] = 

2.737; p =.026), HMSE (t [8] = -3.844; p =.005), and CPAQ Activity Engagement (t [8] = -

4.953; p =.001), whereas the effects for these same variables in the DT group were not (t’s [14] < 

.913; p’s >.377). Effect sizes for differences in change scores between MBCT and DT 

completers were large for PCS (d = 0.94), large for HMSE (d = 1.65), large for CPAQ Activity 

Engagement (d = 1.62), less than small for the CPAQ Pain Willingness subscale (d =.11) and 

approached large for the MAAS (d =.77). Overall, these findings indicate that MBCT completers 

reported significantly reduced levels of pain catastrophizing and significantly higher headache 

management self-efficacy and higher engagement in daily activities (while acknowledging the 

presence of pain); no significant changes in these outcomes occurred in DT completers. 

 The Group x Period interaction was significant for the BDI-II (F [1,22] = 4.337; p =.049; 

η
2 =.165) and the PAI threat/loss subscale (F [1,22] = 5.475; p =.029; η2 =.199). The interaction 

was nonsignificant for all SF-36 subscales, the PAI sum score and PAI challenge subscale (F’s 

[1,22] < 2.147; p’s >.157; η2 ’s < .089). Paired samples t tests were performed to determine the 

nature of the significant interactions observed. For the PAI threat/loss subscale, the simple 

effects test was not significant for MBCT completers (t [8] = 1.964, p = .085) or DT completers 

(t [14] = -.686, p =.504). The BDI-II effect was significant for DT (t [14] = -2.543, p =.023) but 

not for MBCT (t [8] =.579, p =.578). The effect size corresponding with the worsening of change 

scores in DT completers on BDI-II score compared to MBCT completers was large (d =.96). The 

effect size for the difference between MBCT and DT completers was small for the PAI-sumscore 

(d =.47), medium for the PAI threat/loss subscale (d =.65), and less than small for the PAI 

challenge subscale (d =.03). The effect size was less than small for the SF-36 PF (d =.004), BP 
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(d =.17) and SF-36 MH subscales(d =.13); small for the SF-36 RP (d =.41), VT (d =.29), SF (d 

=.30) and RE subscales (d =.37); and medium for the RE subscale (d =.60). To summarize, 

results suggest depressive symptom severity worsened significantly among DT completers while 

no change in depressive symptoms was reported by MBCT completers; no other significant 

changes were observed in either MBCT or DT completers on the exploratory outcomes. 

 Clinically significant change on Primary and Secondary Outcomes  

The number of MBCT completers deemed clinically improved (or worsened) was 

calculated on the basis of change scores (between Assessment 1 and Assessment 2); results of 

the responder analyses are presented in Table 8. Participant’s responses on the patient global 

impressions of change (PGIC) questionnaire were also examined as an indicator of the clinical 

significance of the findings; these results are presented in Table 9.  In regards to the primary 

outcomes, the two responders (i.e., ≥ 50% improvement) for BPI- intensity both indicated on the 

PGIC that this outcome was “minimally improved”. Of the three modest responders (i.e., 25-

49% improvement) on BPI-intensity, two reported pain intensity was “very much improved” and 

the other participant reported pain intensity was “much improved”. Two out of the four non-

responders (i.e., < 25% improvement or worsening) on BPI-intensity reported on the PGIC that 

their pain intensity was “very much improved”; one reported it was “much improved”; the other 

non-responder reported pain intensity was “minimally improved” following treatment. In terms 

of BPI-interference, of the other eight MBCT completers that were all responders, three reported 

this outcome was “very much improved”, three reported it was “much improved”, and two 

indicated pain interference was “minimally improved”. The one non-responder on the BPI-

interference measure indicated on the PGIC that interference due to pain was “much improved”. 

Headache disability was not assessed via the PGIC. 
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Statistical Analysis of the MBCT for Chronic Pain Conceptual Model 

The findings regarding the MAAS (i.e., no change in MBCT participants but significant 

worsening in DT participants) were antithetical to the conceptual model, thus the mediating role 

of mindfulness was not examined. Thus, based on the observed relations in the above ANOVA 

analyses (for the completer sample) across the primary and secondary outcomes, five mediation 

models were identified that were compatible with the MBCT conceptual model and potentially 

met the assumptions asserted by Baron and Kenny (1986): (1) PCS as a mediator of the relation 

between group and BPI-interference; (2) CPAQ Activity Engagement as a mediator of the 

relation between group and BPI-interference; (3) HMSE as a mediator of the relation between 

group and BPI-interference; and, depending on those findings, (4) HMSE as a mediator of the 

relation between PCS and BPI-interference; and (5) HMSE as a mediator of the relation between 

CPAQ Activity Engagement and BPI-interference.  

In the first model (see Table 10), PCS was considered as a mediator of the relation 

between group (i.e., MBCT, DT) and BPI-interference. However, PCS change was not 

significantly associated with BPI-interference change (p =.30), thus criteria were not met for 

further examination of a possible mediation effect. In the second mediation model (see Table 

10), CPAQ Activity Engagement was considered as a mediator of the group to BPI-interference 

relation. After controlling for CPAQ Activity Engagement score, the effect of group on BPI-

interference was reduced to non-significance; participation in daily activities while 

acknowledging the presence of pain significantly mediated the group-pain interference relation. 

The third mediation model examined HMSE as a mediator of the group to BPI-interference 

relation (see Table 10). Again, Baron and Kenny’s (1986) criteria were not met as HMSE was 

not significantly associated with BPI-interference change (p =.35). Given these findings, 
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examination of the fourth and fifth mediation models was not necessary or appropriate as criteria 

were not met in the preceding models. Therefore, the only significant mediation effect observed 

was for activity engagement while acknowledging the presence of pain on the group to pain 

interference relation. 

Ancillary Analyses with DT-MBCT Sample (n=12) 

With-in subject, paired samples t tests were performed to examine any differences 

between Assessment 2 scores and Assessment 3 scores for DT-MBCT participants. Results 

indicated that DT-MBCT participants reported significant improvement on the HDI (t [11] = 

2.649, p =.023), PCS (t [11] = 3.105, p =.010), CPAQ Activity Engagement subscale (t [11] = -

2.261, p =.045), HMSE (t [11] = -5.977, p < .001), SF-36 Mental Health subscale (t [11] = -

2.795, p =.017), PAI sumscore (t [11] = 3.663, p =.004), and the PAI Threat/Loss subscale (t [11] 

= 4.020, p =.002). A nonsignificant trend for BPI-interference to improve in DT-MBCT 

participants was observed (t [11] = 2.072, p =.063). The effect was nonsignificant for BPI-

intensity, MAAS, CPAQ Pain Willingness, the PAI challenge subscale, and all the other SF-36 

subscales (t’s [11] < 1.919, p’s > .081). The within subject effect size for the difference between 

Assessment 2 and Assessment 3 for DT completers was small for BPI-intensity (d =.33), small 

for BPI-interference (d =.39), medium for HDI (d =.59), medium for PCS (d =.70), small for the 

MAAS (d =.26), small for the CPAQ Activity Engagement subscale (d =.25), small for the 

CPAQ Pain Willingness subscale (d =.25), medium for the HMSE (d =.61), small for the BDI-II 

(d =.27), large for the PAI-sumscore (d =1.06), medium for the PAI threat/loss subscale (d =.60), 

and medium for the PAI challenge subscale (d =.54). The effect size was less than small for the 

SF-36 GH (d =.06), VT (d =.01) and SF-36 SF subscales (d =.06); small for the SF-36 PF (d 

=.26), RP (d =.35), BP (d =.25) and RE subscales (d =.39); and approached large for the MH 
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subscale (d =.79). Thus, DT-MBCT participants reported significantly improved perceived 

headache disability, pain catastrophizing, engagement in activities while acknowledging the 

presence of pain, headache management self-efficacy, global mental health status, pain 

appraisals, and threat/loss pain appraisals. Pain interference to also showed a tendency to 

improve during treatment, although this difference was not statistically significant. 

Responder analyses were also conducted with change scores (between Assessment 2 and 

Assessment 3); results of these analyses are presented in Table 8. DT-MBCT participant’s 

responses on the PGIC questionnaire following treatment were also examined to further 

investigate how meaningful the findings were for participants; these results are presented in 

Table 9. In regards to the primary outcomes, of the three responders on the BPI-intensity scale, 

one participant reported that pain intensity was “very much improved”; one reported it was 

“much improved”; the other responder reported “no change” in pain intensity. The one modest 

responder indicated pain intensity was “minimally improved”. Of the six non-responders on BPI-

intensity, one reported on the PGIC that their pain was “much improved” while five reported it 

was “minimally improved”. For the two negative responders (i.e., decline of ≥25%), “no change” 

in pain intensity was reported; thus, these participants did not consider themselves to have 

worsened on this outcome following treatment. In terms of pain interference, of the five DT-

MBCT completers that were responders for the BPI-interference measure, three reported this 

outcome was “much improved” and two indicated this outcome was “minimally improved”. Of 

the three modest responders, pain interference was reportedly “much improved” for one 

participant, “minimally improved” for one participant, and “no change” was reported in pain 

interference by the other modest responder. For the four negative responders on BPI-

interference, two reported that interference due to pain was “much improved”, one reported it 
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was “minimally improved”, and one reported “no change” in pain interference. Thus, zero 

participants perceived themselves as having worsened on this outcome as a result of treatment. 

Headache disability was not assessed via the PGIC. 

Exploratory Analyses 

The associations between session attendance, meditation frequency, and time spent 

meditating and the primary and secondary outcomes were examined using ANOVAs. While 

these three variables were substantially correlated (r’s > .88), descriptively it was of interest to 

analyze them separately. In the ITT sample, change in HMSE score was significantly associated 

with session attendance (F [1,32] = 11.629, p =.002, η2 =.267), meditation frequency(F [1,32] = 

4.841, p =.035, η2 =.131) and meditation duration (F [1,32] = 6.221, p =.018, η2 =.163). 

Relations for all other outcomes were nonsignificant (F’s [1,32] < .001, p’s > .987, η2 ’s <.001). 

Thus, the higher the attendance, the more frequent the meditation practice, and the more time 

spent in meditation, the larger the improvement in HMSE within the ITT sample.  

For participants attending at least four sessions of MBCT (n=9), outcome was not 

significantly associated with attendance (M = 7.33, SD =.71), meditation frequency (M = 37.00, 

SD = 9.43) or time spent in meditation (M = 1401.44, SD = 405.87) (F’s [1,5] < 4.194, p’s > 

.096, η2 ’s < .456). These analyses were also conducted with the DT-MBCT (n=12) sample. For 

DT-MBCT participants attending at least four treatment sessions, outcome was not significantly 

associated with attendance (M = 7.00, SD = 1.41), meditation frequency (M = 33.64, SD = 13.54) 

or time spent in meditation (M = 1243.45, SD = 857.62) (F’s [1,7] < 2.754, p’s > .141, η2 ’s < 

.282). Thus, for both MBCT and DT-MBCT participants who attended at least four treatment 

sessions, outcome was not significantly associated with treatment dose. 

DISCUSSION 
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 This is the first study to empirically examine Mindfulness-Based Cognitive Therapy for 

the treatment of chronic painful conditions. Results of this Phase II RCT found MBCT to be 

feasible, tolerable and acceptable to a sample of patients with chronic headache pain and 

examinations of efficacy attest to the potential of this approach in improving some headache 

pain-related outcomes. Clinically, this research potentially has important implications as extant 

biopsychosocial treatment options for headache pain are only effective for a portion of patients; 

many individuals continue to suffer from unrelenting headache pain on a daily basis. It is 

possible that new treatment approaches such as MBCT might be effective for patients that are 

unresponsive to other treatments such as CBT (and vice versa). Ultimately, this study provides a 

critical first step towards expanding available efficacious headache pain treatment options which 

in the future may lead to optimized individual patient health care.  

In this study, many of the patients were prescribed (or had previously tried) 

pharmacological agents for their headache pain and enrolled in the current program as 

pharmacotherapy was ineffective or they wanted to find an alternative to taking increasing 

amounts of pain medication. Furthermore, the inclusion criteria for the present study were broad 

(for example, patients with co-morbid pain conditions were not excluded) and as such, the 

current sample is generally representative of the typical headache patient seen by a physician. 

The large percentage of women in this study is consistent with research suggesting that women 

are twice as likely as men to seek treatment for headache pain (Linet, Celentano, Stewart 1991). 

Furthermore, an important point to consider (particularly in relation to the no-show rates and 

dropout ratios discussed below) is that a high percentage of participants in the current study were 

employed/students (80%). Comparatively, in Turner and colleagues (2006) study for example 

with a chronic temporomandibular disorder pain population, less than half of the participants 
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(44%) were working full time. The differential employment rate across these studies is likely a 

disease-specific phenomenon as headache pain is intermittent and therefore many patients with 

headache pain continue to work. Thorn et al. (2007) also reported a high employment rate in 

their headache pain sample. Overall, the current sample’s reported demographic characteristics 

suggest that results from this study are relatively generalizable to typical headache pain 

populations seen within medical and specialty neurology clinics within urban settings.   

 A primary objective of this research was to establish the feasibility of the newly 

developed MBCT for chronic headache pain protocol. Results found that twenty-one percent 

(n=4) of participants that were randomized to MBCT did not attend a single session. While 

substantial variation exists with past RCT literature that has reported no-show rates, this ratio is 

relatively consistent with other research examining behavioral interventions for chronic painful 

conditions (e.g., Morone et al. (2008) = 11%; Turner et al. (2006) = 11%; Thorn et al., (2007) = 

15%; Thorn et al. (2011) = 24%). Although not statistically examinable in the current data, the 

slightly higher no-show rate than some previous research may best be understood within the 

context that this study was conducted with a headache pain population and (as noted above) 

employment rate was high. Thus, scheduling difficulties and time constraints were likely more 

salient concerns for participants in the current study compared to participants in past research 

who were mostly unemployed (e.g., Turner et al., 2006).  

The potential barriers to commencing a MBCT treatment for headache pain were 

examined via standardized measures. Results indicated that individuals reporting higher 

disability due to headache pain were more likely to no-show for treatment than individuals 

reporting lesser degrees of disability. In essence, this finding captures the definition of disability 

– one is not able to do the things that one may desire to do – thus, logically, individuals reporting 
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higher disability were perhaps more likely to perceive that they were not able to show up for 

treatment and their behavior mirrored this perception. Elevated depressive symptoms were also 

significantly associated with the feasibility ratio. Intuitively, it makes sense that a symptom 

profile typical of depression (i.e., low motivation and energy, pessimism etc.) was associated 

with higher no-show rates. Results suggested that lower social functioning was associated with 

increased likelihood of no-show. It would be interesting to examine in future research whether 

the relation found in this study between social functioning and no-show rate is dependent upon 

mode of treatment delivery (i.e., group vs. individual vs. e-therapy). It is likely that elevated 

perceived disability and depression, and reduced social functioning are tri-directionally related 

and alone or in combination have the capacity to negatively influence attendance. 

Tolerability of the MBCT intervention was also a critical outcome examined in this 

research. The 40% (n=6) dropout rate in the MBCT condition for participants commencing 

treatment was higher than reported ratios for previous trials of CBT-based interventions with 

headache pain populations (e.g., Holroyd et al. (2001) = 22%; Nash et al. (2004) = 22%; Thorn 

et al. (2007) = 9%), and higher than mindfulness-based interventions conducted with 

heterogeneous chronic pain populations (Morone et al. (2008) = 24%; Kabat-Zinn et al. (1985) = 

15%). A reporting bias in the literature may exist as many trials (that may have higher dropout 

ratios) do not report this statistic. Beside this possibility, the current dropout ratio may indicate 

that MBCT is less tolerable than other cognitive-behavioral interventions for headache. 

However, the finding that zero percent of the DT-MBCT participants dropped out suggests that 

the higher dropout rate in MBCT may be largely due to factors not associated with the treatment 

itself. Taken together, the dropout rate in the current study for all participants commencing 

treatment (MBCT and DT-MBCT) was 22%, which is consistent with past research conducted 
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with larger samples of patients with headache pain. Overall, the current ratios for the combined 

MBCT and DT-MBCT sample suggest that MBCT is a tolerable treatment for a majority of 

individuals with headache pain, although investigation with a larger sample size is needed.  

In terms of the DT-MBCT group, Festinger’s Cognitive Dissonance theory could 

potentially explain the lack of dropout as these participants may have engaged in effort 

justification (as cited in Aronson, 2008, pg. 184 and 225). More specifically, given these 

participants spent 8-weeks in DT self-monitoring their headaches prior to entering treatment (via 

daily headache diaries; diary data was not reported in the current document), they may have 

subsequently viewed treatment as more “valuable” and were less likely to prematurely terminate 

as they had expended a substantial amount of effort just to get into the group. However, an 

alternative explanation may be related to the fact that Day (PI) sent weekly headache diary 

reminders/feedback via email to participants in both conditions. It is possible that this weekly 

contact functioned to build therapeutic alliance between Day and the DT participants prior to 

them entering treatment and this rapport conceivably protected against dropout in the DT-MBCT 

group. Future research is needed in order to examine the potential effect associated with 

Cognitive Dissonance theory and/or established (pre-treatment) therapeutic alliance in the DT-

MBCT group.  

The factors associated with low tolerability of MBCT among dropouts were also 

examined. Therapist ratings of client engagement (controlling for session attendance) were 

significantly lower for dropouts than completers. This indicates dropouts were perceived as less 

involved and to expend less effort during the in-session activities than participants who went on 

to eventually complete the program. Additionally, even while controlling for attendance, 

dropouts reported significantly less at-home meditation practice on average, both in terms of 
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frequency and duration. Thus, although high homework compliance rates were reported among 

treatment completers, dropouts experienced unique barriers to at-home meditation practice. The 

exact causes of reduced tolerability among dropouts were not possible to fully elucidate in the 

current data. Potentially, the lower engagement and homework compliance reported by the 

dropouts may be more a function of the treatment not being acceptable to these individuals (due 

to the time commitment and other factors discussed below) rather than an effect related to 

tolerability per se.  

In regards to patient acceptability of MBCT for headache pain, standardized measures 

indicated that participants commencing treatment (MBCT and DT-MBCT participants) 

considered the approach credible and they were confident that the treatment would help them 

deal more effectively with chronic headache pain. Participants who completed treatment reported 

that they felt a strong working alliance with the therapist and overall they were satisfied with the 

treatment received. The finding regarding working alliance is particularly important given that 

patient-therapist collaboration is central to two core elements of MBCT: (1) therapist-initiated 

inquiry into the participants’ moment-to-moment experience with meditation in a curious, open, 

and warm manner; and (2) therapeutically leading mindfulness meditation practices while co-

participating such that collaboration is maintained during the meditation practice (Felder, 

Dimidjian, & Segal, 2012). Overall, the treatment acceptability measures utilized suggest that 

MBCT is not so abstract that participants can’t grasp how engaging in regular practice may help 

alleviate headache pain symptoms. However, a limitation of these standardized measures is that 

they could only be administered to participants who showed up to one session (treatment 

credibility measure) and that completed treatment (working alliance and patient satisfaction 

measures).  
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Anecdotally, efforts were made by Day to contact dropouts (via telephone) to ascertain 

the reason(s) as to why the participant dropped out as it was possible that premature termination 

occurred due to the treatment not being acceptable to these individuals. In the current study, one 

participant reported that she would not be attending further sessions as “the treatment went 

against (her) beliefs”. Thus, while only reported by one participant, concerns about the religious 

roots of meditation carry the potential to erode therapeutic alliance and disrupt therapy 

permanently and should therefore be carefully considered in clinical practice.  

Overwhelmingly, the dropout participants’ responses were related to “not having the 

time” to continue the study due to various reasons (e.g., work, taking care of ill family 

members). This is relatively consistent with unpublished research by Carmody (as cited in 

Carmody and Baer, 2009) that found 45% of eligible participants declining to participate in a 

mindfulness-based treatment cited time as the primary limiting factor. Although reporting bias 

may have influenced dropout participants’ responses, this anecdotal evidence is important to 

consider in terms of future refinements to the MBCT protocol. For example, to minimize the 

barrier to treatment completion due to time commitment it may be that a brief MBCT 

intervention should be developed (i.e., 4 sessions), or perhaps less homework (i.e., meditation) 

should be assigned. Preliminary support for such refinements was indicated by the finding that 

treatment dose (i.e., attendance and meditation practice frequency and duration across the 8-

weeks of treatment) significantly contributed to outcome in the ITT sample but not the completer 

sample. This suggests that higher treatment dose improves outcome but only up to a certain 

point; for participants attending four or more sessions, the treatment dose effect reaches a plateau 

and attendance and amount/frequency of meditation practice are no longer associated with 

continued (statistically significant) improvement in outcome. Of note, a recent review reported 
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that brief versions of MBSR are as effective as traditional protocols in improving psychological 

distress across population types (Carmody and Baer, 2009). The authors concluded that 

shortened versions of mindfulness-based approaches merit further study. 

The second aim of this research was to conduct a preliminary examination of the efficacy 

of MBCT for chronic headache pain. In terms of the primary headache-pain related outcomes, 

results found that MBCT showed great promise in its ability to significantly improve interference 

in daily activities due to headache pain (as compared to DT) in both the ITT and completer 

sample analyses. The effect size for this improvement between MBCT and DT was large and 

responder analyses indicated that the clinical significance of this change was meaningful. This is 

a substantial finding given that typically only small effect sizes have been reported for this 

outcome in previous trials with chronic pain populations for both CBT (e.g., Astin et al., 2002; 

Chen, Cole, Kato, 2004; Lackner et al., 2004) and mindfulness-based interventions (see Keng, 

Smoski & Robins (2011) for a review). Furthermore, given Dworkin and colleagues (2005) 

recommendations that state the BPI-interference scale is an optimal measure of disease specific 

health related quality of life (HRQoL), meaningful improvement in this outcome has important 

broad implications for increasing the quality of the individual’s everyday life. Results also 

indicated that average headache pain intensity was significantly reduced within MBCT 

completers and the effect size for improvement in this outcome compared to DT was small to 

medium. The size of this effect is larger than Thorn et al.’s (2007) CBT for chronic headache 

pain study that found less than a small effect for average pain intensity, and also larger than that 

typically reported for mindfulness-based interventions for chronic pain (see Fjorback et al.(2011) 

and Veehoff, Oskam, Schreurs & Bohlmeijer (2011) for reviews). It is also important to note that 

although not all participants were responders on the primary outcome measures, most treatment 



 
 

58 
 

completers held the global impression (as assessed via the PGIC) that their headache pain 

intensity and interference had improved following treatment. It is just as important to note that 

no participant perceived an intensification of their headache pain intensity and/or interference 

following treatment. While no significant changes were observed for the headache disability 

measure in the MBCT group, the ancillary analyses conducted with the DT-MBCT group 

showed significant improvement in perceived disability due to headache. A replication of this 

study with a larger sample size is needed in order to understand the variation in outcomes 

reported by the MBCT and DT-MBCT participants. 

 Change in cognitive, secondary outcomes was also examined. Results indicated that 

compared to DT, the MBCT group significantly improved on pain catastrophizing and headache 

management self-efficacy. The effect sizes for these findings were respectively medium and 

large (in the ITT sample), which is consistent with past CBT for headache literature (Thorn et al., 

2007). The self-efficacy finding is consistent with Nash-McFerron’s (2006) results obtained with 

a headache sample following MBSR. Unfortunately, inadequate internal consistency reliability 

was found for the sumscore of the pain acceptance measure used in this study and therefore the 

overarching construct of pain acceptance could not be examined in any of the analyses. 

However, the subscales were analyzed and significant improvement in engagement in activities 

while acknowledging the presence of pain was found in the MBCT group. This is a particularly 

relevant improvement as clinically many patients with headache pain report limiting their social 

activities due to headache or out of fear of having a headache. Additionally, as indicated by the 

MBCT participant’s global impressions of change scores, meaningful improvement in pain 

acceptance was perceived by all completers following treatment. Surprisingly, change in 

mindfulness was not statistically significant for the intervention group, even though all MBCT 
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completers reported that their self-perceived level of mindfulness was “much improved” or “very 

much improved”. The ITT analyses indicated that the DT group actually worsened on this 

outcome. Pradhan and colleagues (2007) found a similar nonsignificant finding for change in 

MAAS score in their MBSR trial with rheumatoid arthritis patients. Of note, recent debate has 

focused upon whether the MAAS’s assessment of mindfulness via assessing mindlessness is 

valid (Harrington & Pickles, 2009). However, despite the somewhat difficult to interpret effect 

for the mindfulness measure used in this study, results pertaining to the other cognitive variables 

suggest that the newly developed protocol successfully targeted key cognitive mechanisms 

theorized to be important by both cognitive-behavioral and mindfulness-based conceptual 

orientations. More research is needed to fully determine whether the adapted MBCT for chronic 

headache pain protocol represents a successful merger of the critical components of CBT and 

MBSR. 

Interesting results were found pertaining to depressive symptoms. While no significant 

change was found for this outcome in the treatment condition, the control group significantly 

worsened. A number of explanations for this effect are possible. One potential reason for this 

difference is that MBCT served a protective function in that it prevented worsening of symptoms 

that may have otherwise occurred had the MBCT participants not received treatment. Given that 

MBCT was originally developed for prevention of depression relapse (Segal, Williams, & 

Teasdale, 2002) and that a large volume of research has found this approach efficacious for this 

purpose (see Fjorback at al. (2011) for a review), this is certainly one explanation for the findings 

in the current study. Of note, the SF-36 mental health scale significantly improved among the 

DT-MBCT participants thereby supporting the contention that MBCT serves a protective 

function against worsening mental health status. Change in all other SF-36 subscales was 
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nonsignificant across conditions, which is contrary to previous findings that have found 

improvement in general HRQoL indices following MBSR (e.g., Nash-McFerron, 2006; 

Rosenzweig et al., 2010). Lastly, in terms of the exploratory outcomes, a shift in MBCT 

participants’ overall appraisals of pain was observed in the ITT sample. Specifically, treatment 

was associated with a reduction in the perception that pain due to headache signifies a threat/loss. 

It is possible that this finding coincides with the significantly decreased pain catastrophizing 

scores observed in the secondary outcome analyses. Future research elucidating the causal 

relation between these primary and secondary pain appraisal types and pain outcomes is needed 

such that cognitive targets for treatment can be more clearly defined. 

This study also sought to statistically examine the tenets of the MBCT for pain 

conceptual model and results indicated some support pertaining to one subset of the proposed 

mediational pathways. As hypothesized, there was a significant difference in the expected 

direction between MBCT and DT for pain interference, pain catastrophizing, engaging in 

activities while acknowledging the presence of pain, and headache management self-efficacy (as 

discussed above). Activity engagement, which is conceptually and psychometrically considered a 

key element of pain acceptance (McCracken, Vowles, & Eccleston, 2004), was found to 

significantly mediate the group-pain interference relation. This finding is consistent with the 

MBCT for pain conceptual model and suggests that reduced interference in daily activities due to 

headache pain is substantially associated with an increased ability to acknowledge (and possibly 

accept) the presence of pain and to partake in daily activities despite the pain.  Examination of 

the other hypothesized mediation pathways was not possible as in all other instances the criteria 

for mediation was not met. Neither change in pain catastrophizing nor headache management 

self-efficacy were significantly associated with corresponding change in pain interference. This 
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was surprising given the findings of past research for CBT and MBSR for chronic headache pain 

(e.g., Nash-McFerron, 2006; Rosenzweig et al., 2010; Thorn et al., 2007). Further examination of 

all other elements as conceptualized in the theoretical model was precluded given the nature of 

the findings regarding pain intensity, perceived disability, and mindfulness. It is possible that the 

corresponding mediation pathways for pain catastrophizing and self-efficacy were nonsignificant 

in the current research due to the small sample size. It may also be that not enough time had 

elapsed for the cognitive changes occurring in the MBCT group to manifest in terms of 

noticeable changes in pain-related outcomes. More research examining the long-term effects of 

MBCT for chronic headache pain is needed. Finally, it is possible that the general pain measure 

used in this study (i.e., the Brief Pain Inventory) was not specific and/or sensitive enough to 

headache pain in order for past findings associated with CBT and MBSR to be replicated. The 

BPI is less frequently used within headache literature; typically headache diary data is relied 

upon for calculation of headache activity indices. Future analyses will re-evaluate the proposed 

mediators in the MBCT conceptual model in relation to the headache-specific pain outcomes 

assessed via daily headache diary methodology (i.e., the headache index, peak pain intensity, and 

disability equivalent hours due to headache). The diary data will also allow for examination of 

lagged and cross-lagged effects thereby providing a more comprehensive test of the hypothesized 

mediational pathways. 

Limitations 

 There are several limitations to the current study. Due to the relatively low rate of 

recruitment, ideal randomization procedures (i.e., randomization of individual patients to 

condition at the time of recruitment/assessment) were not feasible. Thus, the temporal order of 

conditions was randomized, which is consistent with the procedure used by Thorn et al (2007). 
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Although this approach may be criticized for being vulnerable to possible selection problems 

(i.e., the first block of 5-6 participants assessed may be more eager for treatment than the ensuing 

block of participants), this methodological flaw was minimized by continuing to randomize order 

of MBCT and DT across each cohort. Furthermore, results indicated randomization was adequate 

as there were no significant baseline differences between groups. Another limitation pertains to 

the nature of the control condition. Delayed treatment designs are associated with expectancy 

effects and demand characteristics, which hinder the capacity to distinguish specific from non-

specific effects, and may function to bias the results (Maxwell, 1998). However, results indicated 

a higher retention rate in the DT condition and both MBCT and DT-MBCT participants reported 

high treatment expectancy and motivation, high satisfaction with treatment, and strong working 

alliance with the therapist. Future RCTs need to compare MBCT to an attention control 

condition such that the efficacy of MBCT can be established while controlling for the effects of 

common factors of therapy (e.g., group cohesion). Additionally, future studies should consider 

using an alternative measure of mindfulness (such as the Five Facet Mindfulness Questionnaire, 

Baer et al., 2006). Finally, although changes in dosage strength, type, and/or amount of pain 

medication administered was monitored and daily headache diary outcomes were assessed as 

part of the larger research project, a limitation of the current portion of the study is that these 

data were not examined. Since it was not know whether participants would be adherent to diary 

data methodology, it was pre-determined that for this portion of the study, only pre-post 

assessment data would be analyzed. Future analyses and write-up will include outcomes 

pertaining to the diary data and it is expected that significant improvement in these variables will 

be uniquely associated with the MBCT treatment condition. 

Conclusions 



 
 

63 
 

First-line biomedical interventions delivered in isolation are often inadequate for the 

treatment of primary headache pain conditions. As with other forms of illness and disease, a 

multitude of biological, psychological and social factors contribute to headache pain and 

therefore an effective treatment approach needs to target each of these elements. A substantial 

amount of evidence has established the effectiveness of CBT-based treatments for primary 

headaches and consequently many professional organizations endorse such approaches alongside 

pharmacotherapy for the treatment of headache pain (Penzien, 2009). However, available 

treatments are not effective for all patients. Just as there are multiple pain medications on the 

market, variety needs to exist in psychosocial treatment options as “one size does not fit all” and 

much variation exists in response patterns across individuals. For example, in a given CBT trial 

for headache pain, some patients improve, others stay the same, and others yet worsen. It may be 

that an alternative treatment could reach those patients that CBT cannot, and vice versa. While 

we are yet to achieve the ability to match patients to the treatment most likely to be of benefit, a 

critical first step to achieving this aim in the future is having a diverse range of psychosocial 

treatment options available that are feasible, entail minimal risk for harm, and on average are 

efficacious. The current study indicated that as we move towards this goal as a field, an MBCT 

treatment paradigm for chronic headache pain is worthy of continued investigation. Results 

found that MBCT is a feasible, tolerable, acceptable and potentially efficacious treatment option 

for primary headaches, as offered in conjunction or as an alternative to standard medical care. In 

essence, this study lays the foundation for future Phase III and Phase IV comparative efficacy 

and effectiveness trials that may ultimately lead to the emergence of a new treatment alternative 

for patients suffering from chronic headache pain that may not otherwise find relief. 
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Table 1.  A typical 10-week CBT for chronic pain program (Thorn, 2004). 

Session 1 Session 2 Session 3 Session 4 Session 5 
 

• Overview of rationale & 
group treatment goals 

• Privacy rules 
• Introduce the stress-pain 

connection and the stress-
appraisal connection 

• Exercise/Home Work (HW): 
listing of stressors & 
identification of appraisals; 
use of column technique to 
identify stressful events and 
corresponding appraisals, 
emotional/physical/ 
behavioral changes, and 
thoughts/images 

 

 

• Review from last sessions 
materials and homework (this 
is a part of all sessions) 

• Introduce the Gate Control 
Theory and the stress-
appraisal-coping model 

• Identify negative automatic 
thoughts (ATs) 

• Exercise/HW: Column 
technique to connect stressful 
events to emotional/physical/ 
behavioral changes & ATs – 
rate how much believe 
negative AT  

 

• Learning to evaluate ATs  
• Exercise/HW: Column 

technique to connect 
stressful events to 
emotional/physical/ 
behavioral changes & ATs – 
rate how much believe AT; 
then “weigh the evidence” to 
determine the “accuracy” of 
the thought; re-rate belief in 
original negative AT 

 

• Learning to challenge ATs & 
construct more positive & 
realistic alternative thoughts 

• Exercise/HW: Column 
technique to connect stressful 
events to emotional/physical 
changes & ATs – rate how 
much believe AT; then 
“weigh the evidence” to 
determine the “accuracy” of 
the thought and to create an 
alternative one; re-rate belief 
in both original AT; note 
emotional/ behavioral/ 
physical response to 
alternative thought 

 

• Learning to identify general 
underlying belief system & 
challenge negative 
intermediate beliefs (IBs) & 
core beliefs (CBs) & create 
more positive/realistic 
alternative beliefs 

• Exercise/HW: Naming 
general IBs/CBs; column 
technique to connect AT to 
an IB (weigh evidence & 
dis/advantages to IB) & then 
to a CB (weigh evidence & 
dis/advantages to CB); use 
the evidence & compose a 
more positive & realistic 
alternative IB/CB 
   

Session 6 Session 7 Session 8 Session 9 Session 10 
 

• Learning to identify pain-
related IBs & CBs; & 
challenge negative pain-
related beliefs & create more 
positive beliefs 

• Exercise/HW: Naming pain 
specific IBs/CBs; column 
technique to connect AT to an 
IB (weigh evidence & 
dis/advantages to IB) & then 
to a CB (weigh evidence & 
dis/advantages to CB); use the 
evidence & compose a more 
positive & realistic alternative 
IB/CB   

 

 

• Learning practice passive 
relaxation and how to 
construct & use positive 
coping self-statements 

• Exercise/HW: Practice 
passive relaxation; write 
coping self-statements onto 
3” x 5” index cards to create 
coping cards 

 

• Learn and practice 
expressive writing 

• Exercise/HW: Take 10-
minutes to write 
continuously about thoughts 
and feelings regarding pain 
situation  

 

• Learn about assertive 
communication & how to 
plan an assertive 
communication 

• Exercise/HW: Identify a 
problem situation to plan an 
assertive response to; in 
addition to planning this 
response, clients are asked to 
practice an assertive response 
for HW during the week 

 

• Review of concepts & skills 
learned; group discussion of 
the helpful & challenging 
treatment components; 
encouragement to continue to 
implement the techniques 
learned in everyday life 
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Table 2. A typical 8-week MBSR for chronic pain program (Kabat-Zinn, 1990). 

Session 1 Session 2 Session 3 Session 4 

 
• Overview of group 

treatment goals 
• Privacy rules 
• Raisin exercise 
• Body scan 
• Discussion: 

experience with 
meditation practice 
(this will be a part 
of all sessions)  

• Homework (HW): 
Body scan 
 

 
• Body scan 
• Sitting meditation 
• Discussion: 

homework review 
(this will be a part 
of all remaining 
sessions); 
mindfulness of 
routine activity 

• HW: Body scan 
alternated with 
sitting meditation; 
mindfulness of 
routine activity 
 

 
• Sitting meditation 
• Mindful hatha 

yoga 
• Discussion: 

awareness of 
pleasant events 

• HW: Daily yoga & 
sitting meditation; 
awareness of 
pleasant events 
calendar 

 
• Sitting meditation 
• Mindful hatha 

yoga 
• Discussion: The 

fight/flight 
response; the 
relaxation 
response; 
awareness of 
unpleasant events 

• HW: Daily yoga & 
sitting meditation; 
awareness of 
unpleasant events 
calendar 
 

Session 5 Session 6 Session 7 Session 8 

 
• Sitting meditation 
• Introduce walking 

meditation 
• HW: Sitting 

meditation; 
experiment with 
walking meditation 

 
• Sitting meditation 
• Walking 

meditation 
• Discussion: 

Generalizing & 
applying 
mindfulness to 
everyday activities; 
mention 
preparation for the 
end of the course 

• HW: Sitting 
meditation, 
walking meditation 
 

 
• Sitting meditation 
• Discussion: 

Establishing self-
directed practice 

• HW: Self-directed 
practice without 
tapes 
 

 
• Body scan practice 
• Course review: 

what has been 
learned 

• Concluding group 
meditation  

• Discussion: 
experiences with 
the program, how 
to keep up 
momentum to 
maintain personal 
meditation practice  
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Table 3. The 8-week MBCT for chronic pain program (Day & Thorn, 2010)* 

Session 1 Session 2 Session 3 Session 4 

 

• Overview of group 
treatment goals 

• Privacy rules 
• Raisin exercise 
• Body scan & review 
• Discussion: Automatic 

pilot mode; the Gate 
Control Theory 

• Home Work (HW): Body 
scan; reading of session 
handouts (this will be 
assigned as HW for all 
remaining sessions)  

 

 

• Body scan & review 
• HW review (this will be 

a part of all remaining 
sessions) 

• Thoughts & feelings 
exercise 

• View a segment of 
Healing from within 
videotape 

• Discussion: Stress-Pain-
Appraisal connection; 
reactions/thoughts to 
video; awareness of 
stressful events 

• HW: Body scan; 
stressful events calendar 

 

 

• 3-minute breathing space 
(this will be a part of all 
remaining sessions) 

• Sitting meditation: 
mindfulness of the 
breath & body; review 

• Discussion: introducing 
the breath as an anchor 
to the present moment; 
nature of chronic pain  & 
styles of negative 
thinking 

• HW: Sitting meditation; 
3-min. breathing space 
(this will be a part of all 
future HW); pleasant 
events calendar 

 

 

• Mindful movement 
(yoga) 

• Sitting meditation: 
mindfulness of sounds & 
thoughts; review 

• Walking meditation 
• Discussion: the body as a 

window on the mind 
• HW: Sitting meditation 

alternated w/ mindful 
movement 

Session 5 Session 6 Session 7 Session 8 

 

• Sitting meditation: 
awareness of breath, 
body, sounds & thoughts; 
review 

• Discussion: flavor of 
acceptance; Steps 
towards increasing 
acceptance through 
mindfulness and non-
judgmental awareness 
(particularly of 
underlying negative 
core/intermediate beliefs 
and distorted thoughts) 

• HW: Alternate sitting 
meditation CD w/ sitting 
in silence 

 

• Sitting meditation: 
awareness of breath, 
body, sounds & 
thoughts; review 

• Moods, thoughts, & 
alternative viewpoints 
exercise 

• Discussion: seeing 
thoughts simply as 
thoughts; the breathing 
space as the ‘first step’; 
awareness of pleasant 
events; mention 
preparation for the end 
of the course 

• HW: Daily meditation 
practice of own 
choosing; note when 
breath/mindfulness used 
to cope both in the 
moment & after stressful 
event 

 

 

• Sitting meditation: 
awareness of breath, 
body, sounds and 
thoughts 

• Exercise to explore links 
between activity and 
mood 

• Discussion: taking care 
of yourself: steps 
towards self-care; how to 
make time for nourishing 
activities & decrease # 
of depleting activities; 
identifying red flags for 
stress and pain overload 

• HW: Settle on form of 
practice intended to be 
used on a regular basis in 
the future 

 

 

• Body scan practice 
• Course review: what has 

been learned, the 
mindfulness toolbox 

• Concluding group 
meditation 

• Discussion: experiences 
with the program, how to 
keep up momentum to 
maintain personal 
meditation practice  

 
*Content adapted with permission from Segal, Williams, & Teasdale, 2002; Kabat-Zinn, 1990; 

and Thorn, 2002. 
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Table 4. Power table for an ANOVA repeated measures, within-between interaction 

Power N = 6 N = 12 N = 36 N = 52 
Effect  size = .2 .12 .24 .65 .81 
Effect  size = .5 .46 .88 1.00 1.00 
Effect  size = .8 .83 1.00 1.00 1.00 
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Table 5. Contents of Assessments  
 

 
1 Implemented for a randomized selection of 33.3% of session DVDs 
 

 

Measure Assessment 1 Assessment 2 & 3 
Eligibility & Population Characteristics Measures   

     Structured Pain Interview X  

     Sociodemographic questionnaire X  

     Mini-cog X  

     Patient Health Questionnaire (PHQ) X  

Measures to Assess Tolerability (Aim 1)   

     Pre- and Post-Session Process Checks Weekly During Treatment 

     Checklist of Patient Engagement in Group Weekly During Treatment 

     Meditation Practice Record Daily During Treatment 

Measures to Assess Acceptability (Aim 1)  

     Treatment expectations and Motivation Pre-Session 1 and Post-Session 1 

     Client Satisfaction Questionnaire-8 (CSQ-8)  X 

     Working Alliance Inventory (WAI)  X 

Primary Outcome Measures (Aim 2)  X 

     Wisconsin Brief Pain Inventory (BPI) X X 

     Headache Disability Inventory (HDI) X X 

Secondary Outcome/Mediation Measures (Aim 2)   

     Pain Catastrophizing Scale (PCS) X X 

     Mindfulness Awareness & Attention Scale (MAAS) X X 

     Chronic Pain Acceptance Questionnaire (CPAQ) X X 

     Headache Management Self-Efficacy Scale (HMSE) X X 

Exploratory Outcomes (Aim 2)   

     Beck Depression Inventory (BDI-II) X X 

     General Health Survey Short-Form 36 (SF-36) X X 

     Pain Appraisal Inventory (PAI) X X 

Clinical Significance Measure   

     Patient Global Impression of Change Scale (PGIC)  X 

Measures to Assess Treatment Fidelity   
     Mindfulness-Based Cognitive Therapy Adherence   
     Appropriateness and Quality Scale (MBCT-AAQS)1 Weekly During Treatment 
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Table 6. Baseline sociodemographic characteristics of study participants (ITT sample) 

Characteristic 
Total Sample 

(n=36) 
MBCT 
(n=19) 

DT 
(n=17) 

Headache Diagnosis (%)    
Migraine (with or without aura) 86.1 84.2 88.2 
Tension type headache 11.1 10.5 11.8 
New daily-persistent headache 2.8 5.3 0 

Headache Frequency, previous 3-months    
Mean (SD) 31.78 (24.15) 32.95 (29.47) 30.47 (17.24) 

Age (years)    
Mean (SD) 41.7 (12.0) 43.1 (11.2) 40.1 (13.0) 

Sex (%)    
Male 11.1 10.5 11.8 
Female 88.9 89.5 88.2 

Race (%)    
White-American 86.1 84.2 88.2 
African-American 5.6 10.5 0 
Hispanic 5.6 5.3 5.9 
American Indian 2.7 0 5.9 

Disability Status (%)    
On disability, or not on/not seeking 97.2 94.8 100 
Seeking disability 2.8 5.3 0 

Income, yearly total household (%)    
$0 to $10,399 5.6 10.5 0 
$24,800 to $28,399 2.8 0 5.9 
$28,400 to $31,999 5.6 5.3 5.9 
$35,600 & above 86.1 84.2 88.2 

Employment Status (%)    
Employed or student 80.5 68.4 88.2 
Unemployed 11.1 15.8 5.9 
Retired 2.8 5.3 0 
Home-maker 5.6 5.3 5.9 

Years of Education    
Mean (SD) 16.4 (2.3) 16.3 (3.3) 16.7 (2.6) 

Marital status (%)    
Married 69.4 68.4 70.6 
Unmarried (single, divorced) 30.6 31.6 29.4 

Co-morbid chronic pain condition (%)1    
Arthritis (Osteo, rheumatoid, mixed) 38.9 47.4 29.4 
Low back pain 44.4 47.4 41.2 
Neck pain 61.1 63.2 58.8 
Temporomandibular 13.9 15.8 11.8 
Fibromyalgia 11.1 15.8 5.9 
Other (e.g., IBS, pelvic, soft tissue) 63.9 68.4 58.8 

 

1Note: these percentages do not add up to 100 due to some participants endorsing multiple co-morbid pain conditions 
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Table 7. Outcomes for participants in MBCT versus DT (ITT Sample) 

Measure/Time 
MBCT 
(n=19) 

DT 
(n=17) 

BPI-intensity, mean (SD)   
Assessment 1 3.59 (1.74) 3.37 (2.03) 
Assessment 2 3.16 (1.73) 3.15 (1.94) 

BPI-interference, mean (SD)   
Assessment 1 3.78 (2.24) 3.01 (2.38) 
Assessment 2 2.72 (2.72) 3.10 (2.58) 

HDI, mean (SD)   
Assessment 1 42.63 (19.21) 41.88 (17.37) 
Assessment 2 40.42 (9.58) 46.12 (21.09) 

PCS, mean (SD)   
Assessment 1 21.63 (9.58) 23.2 (13.7) 
Assessment 2 15.58 (10.96) 21.9 (12.8) 

MAAS, mean (SD)   
Assessment 1 3.91 (1.02) 4.07 (0.85) 
Assessment 2 4.02 (0.91) 3.75 (0.68) 

CPAQ Activity Engagement, mean (SD)   
Assessment 1 36.37 (10.48) 37.79 (12.60) 
Assessment 2 43.00 (10.96) 37.82 (12.51) 

CPAQ Pain Willingness, mean (SD)   
Assessment 1 29.42 (8.76) 31.76 (8.04) 
Assessment 2 28.31 (7.35) 28.94 (9.47) 

HMSE, mean (SD)   
Assessment 1 116.89 (18.28) 124.76 (18.20) 
Assessment 2 129.05 (29.83) 123.41 (17.42) 

BDI-II   
Assessment 1 8.58 (8.26) 7.53 (5.16) 
Assessment 2 8.21 (8.34) 12.24 (10.54) 

SF-361 Social Functioning, mean (SD)   
Assessment 1 67.89 (24.63) 75.88 (19.06) 
Assessment 2 69.47 (29.80) 71.76 (20.38) 

PAI1 Threat/Loss, mean (SD)   
Assessment 1 3.49 (0.87) 3.40 (1.02) 
Assessment 2 3.05 (0.98) 3.51 (0.94) 

 

1For exploratory outcomes, only subscales that were significantly associated with outcome are reported 
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Table 8. Responder analyses results 
 

Measure 
Responders 

>50% improvement 
Modest Responders 

25-49% Improvement 
Non-Responders 

<25% Improvement 
Negative Responders 

>25% Decline/Worsening 
MBCT Completers (n=9)     

BPI-intensity n=2 (22%) n=3 (33%) n=4 (44%) n=0 (0%) 
BPI-interference n=8 (89%) n=0 (0%) n=1 (11%) n=0 (0%) 
HDI n=1 (11%) n=1 (11%) n=6 (67%) n=1 (11%)1 

PCS n=6 (67%) n=0 (0%) n=2 (22%) n=1 (11%)1 

MAAS n=1 (11%) n=0 (0%) n=8 (89%) n=0 (0%) 
CPAQ Activity Engagement n=2 (22%) n=1 (11%) n=6 (67%) n=0 (0%) 
CPAQ Pain Willingness n=0 (0%) n=1 (11%) n=8 (89%) n=0 (0%) 
HMSE n=0 (0%) n=4 (44%) n=5 (56%) n=0 (0%) 

DT-MBCT Completers (n=12)     
BPI-intensity n=3 (25%) n=1 (8%) n=6 (50%) n=2 (17%)2 

BPI-interference n=5 (42%) n=3 (25%) n=0 (0%) n=4 (33%)2,3 

HDI n=2 (17%) n=6 (50%) n=2 (17%) n=2 (17%)2,4 

PCS n=6 (50%) n=4 (33%) n=1 (8%) n=1 (8%)4 

MAAS n=0 (0%) n=3 (25%) n=9 (75%) n=0 (0%) 
CPAQ Activity Engagement n=1 (8%) n=1 (8%) n=10 (84%) n=0 (0%) 
CPAQ Pain Willingness n=0 (0%) n=1 (8%) n=8 (67%) n=3 (25%)3 

HMSE n=0 (0%) n=3 (25%) n=9 (75%) n=0 (0%) 
 

1 Negative responder findings for the HDI and PCS were obtained with the same participant 
2 One participant was a negative responder across the BPI-intensity, BPI-interference, and HDI findings 
3 One participant was a negative responder across the BPI-interference and CPAQ Pain Willingness 
4 One participant was a negative responder across the HDI and PCS 
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Table 9. Patient global impressions of change (PGIC) analyses results1 

 

PGIC Item Measure Very Much Improved2 Much Improved2 Minimally Improved No Change 
MBCT Completers (n=9)     

Pain intensity n=3 (33.3%) n=3 (33.3%) n=3 (33.3%) n=0 (0%) 
Pain interference n=3 (33.3%) n=4 (44.4%) n=2 (22.2%) n=0 (0%) 
Negative pain-related cognitions n=4 (44.4%) n=5 (55.6%) n=0 (0%) n=0 (0%) 
Mindfulness n=7 (77.8%) n=2 (22.2%) n=0 (0%) n=0 (0%) 
Pain acceptance n=7 (77.8%) n=2 (22.2%) n=0 (0%) n=0 (0%) 

DT-MBCT Completers (n=12)     
Pain intensity n=1 (6.7%) n=2 (16.7%) n=6 (50%) n=3 (25%) 
Pain interference n=0 (0%) n=6 (50%) n=4 (33.3%) n=2 (16.7%) 
Negative pain-related cognitions n=2 (16.7%) n=7 (58.3%) n=3 (25%) n=0 (0%) 
Mindfulness n=6 (50%) n=4 (33.3%) n=2 (16.7%) n=0 (0%) 
Pain acceptance n=3 (25%) n=4 (33.3%) n=4 (33.3%) n=1 (6.7%) 

 

1 No participant endorsed a response indicative of worsening, the lowest score was “No Change” 
2 Categories of “Very Much Improved” and “Much Improved” are indicative of clinically important differences (Farrar et al., 2001) 
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Table 10. Summary of mediation results (5000 bootstrap samples) 
 
Independent 
Variable 

Mediating 
Variable 

Dependent 
Variable 

Effect of IV 
on M (a) 

Effect of M 
on DV (b) 

Total 
Effects (c) 

Direct 
Effects (ć) 

Indirect 
Effect (axb) 

Confidence 
Intervalc 

Group PCS BPI-interfer. -7.82 -.05 -2.07 -2.45 .38a -.42 to 1.85 
Group CPAQ Act. Eng. BPI-interfer. 11.19 -.15 -2.07 -.39 -1.68b -3.42 to -.34 
Group HMSE BPI-interfer. 28.53 .02 -2.07 -2.67 .60a -.40 to 2.33 
a Non-significant point-estimate (p >.05) 
b Significant point-estimate (p <.01) 
c Bias-corrected and accelerated confidence interval 
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Figure 1. Mindfulness-Based Cognitive Therapy for chronic pain conceptual model 
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Figure 2. Study Design and Participant Flow – CONSORT Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Excluded (n=51) 
♦  Inability to contact via phone (n=23) 
♦  Not meeting inclusion criteria (n=8) 
♦  Limited Access (n=13) 
♦  Declined to participate (n=4) 
♦  Other reasons (n=3) 

Assessment 1 
Randomized (n=36) 

Enrollment 

Eligible (n=44) 

Analysed (n=19) 
♦ Intent To Treat (ITT) Analyses (n=19) 
♦ Completer Analyses (n=9) 
 

Analysed (n=17) 
♦ Intent To Treat (ITT) Analyses (n=17) 
♦ Completer Analyses (n=15) 
♦ Ancillary Analyses on DT-MBCT (n=12) 

Analysis 

Excluded (n=8) 
♦ Inability to re-contact via phone (n=8) 
 

Allocated to MBCT (n=19) 

♦ Completed ≥ 4 sessions of MBCT (n=9) 
♦ Completed < 4 session(s) of MBCT (n=6) 
♦ Completed 0 sessions of MBCT (n=4) 
 

Assessment 2 
♦ Post ≥ 4 sessions of MBCT (n=9) 
♦ Post < 4 sessions of MBCT (n=1)  
♦ Post 0 sessions of MBCT (n=1)  
♦ Unable to contact for post-MBCT (n=8) 
 

Allocated to DT (n=17) 
♦  Crossed-over from DT-MBCT (n=12) 
♦  Completed ≥ 4 sessions of MBCT (n=12) 
 

Assessment 2 
♦ Post DT (n=15) 
♦ Unable to contact for post-DT (n=2) 
Assessment 3 
♦ Post DT-MBCT (n=12) 
♦ Unable to contact for post DT-MBCT (n=0) 

Follow-Up 

Allocation 

Assessed for eligibility (n=95) 
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Figure 3. Tests of mediation; statistical model 
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