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Abstract 

In today’s modern world, where more people are living longer in the presence of chronic 

physical illnesses and mental-health conditions, mindfulness training may represent a 

useful supplementary treatment approach.   Rapidly increasing research has documented the 

ability of mindfulness-based interventions to improve health outcomes.  However, often 

overlooked, are questions regarding the clinical relevance of these improvements, for 

patients and clinicians alike.  Similarly, despite substantial work examining emotion-related 

processes as mechanisms of mindfulness training, how these processes translate into 

physical health benefits remains unclear.   
This doctoral work addressed these two limitations in the extant literature by 

investigating: (1) whether standardized Mindfulness-Based Stress Reduction (MBSR) 

benefitted objective physical health outcomes, that are also patient important and clinically 

meaningful, in the context of Rheumatoid Arthritis (RA); and (2) how changes in emotional 

experience and/or regulation might be implicated in the relationship between mindfulness 

training and salutary physical health outcomes.   A randomized controlled trial (RCT) 

investigated: (1) the efficacy of MBSR for reducing RA disease activity; and (2) the 

mediating effects of any changes in depression and/or anxiety, on changes in RA disease 

activity.  A laboratory study investigating whether trait mindfulness was related to 

physiological responding, as measured by heart rate variability (HRV), and self-emotion 

differentiation in response to emotional stress, was also conducted.   

Results extend findings from previous studies, and offer several novel, incremental 

insights to the existing mindfulness physical health literature.  MBSR was shown to reduce 

overall RA disease activity, an effect that was maintained at two and four months’ follow-

up. Specifically, there were sustained improvements in physician-assessed joint tenderness 

and global disease assessments, as well as improvements in pain and joint stiffness.  
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In addressing the second research question, MBSR-related improvements in 

depression (rather than in anxiety) were shown to mediate the effect of MBSR on 

reductions in RA disease activity.  The laboratory study supplemented these analyses, 

showing that, in response to a stressful writing task, greater trait mindfulness was 

associated with superior physiological (HRV) recovery and greater differentiation among 

negative emotions, albeit only under some conditions.   

Overall, the findings in this thesis contribute to the literature linking mindfulness 

(training and trait) to physical health, in several ways. While more research is needed, the 

findings tend to suggest that at least in the sample studied here, mindfulness training may 

benefit physical health by changing the experience of physical disease.  Findings thus have 

potential clinical utility in highlighting the need for careful treatment of comorbid 

depression in physical health populations.  Results also extend understanding regarding 

how trait mindfulness may enhance physiological and emotional responding to stress, with 

potential benefits for physical health.  Taken together, the findings in this doctoral work 

suggest highlight tangible and important ways in which mindfulness training can be 

leveraged, to benefit psychological and physical health.   
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 Overview 

1.1 Background  

Modern medicine has transformed the experience of chronic physical health conditions in 

life-giving ways.  Ever-improving technology has yielded ground-breaking approaches to 

treat and control illness and increase life expectancy.  However, significant challenges 

remain, both for individuals living with chronic physical illness, and for health-care 

systems world-wide, burdened by their treatment.  From the patients’ perspective, chronic 

physical illness can take a profound toll on their ability to function physically, socially, and 

psychologically (Van Den Akker, Buntinx, Metsemakers, Roos, & Knottnerus, 1998). 

Unsurprisingly, therefore, individuals with long-term physical conditions, experience two 

to three times the rate of mental health problems than the general population (Naylor et al., 

2012).  Conversely, it has also been estimated that almost half of those individuals with a 

longstanding mental health condition, also have a long-term physical illness (Cimpean & 

Drake, 2011). The causal relationship between mental health and chronic physical health 

conditions is likely bi-directional (Cohen, Janicki-Deverts, & Miller, 2007; Kiecolt-Glaser 

& Glaser, 2002; Kiecolt-Glaser, Mcguire, Robles, & Glaser, 2002).  

Traditionally, medical treatment for chronic physical conditions and mental health 

problems are fragmented, with each being treated separately (Crowe, 2014).  However, the 

need for interventions that take a more integrated approach, is increasingly recognized.  

Given the high rates of co-occurring long-term physical and mental conditions, they appear 

likely to be the norm, rather than the exception in the future.  The identification of 

interventions that treat both, and deliver maximum clinical benefit, is therefore of utmost 

importance.   

Mindfulness-based interventions are gaining increasing traction as adjunctive 

approaches, to the medical treatment of chronic physical illness (Bohlmeijer, Prenger, Taal, 

& Cuijpers, 2010; Creswell, 2016; Gotink et al., 2015).  Considerable research now 
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supports the utility of mindfulness training for improving psychological health outcomes, 

among those with physical health conditions, (Carlson, 2012; Chiesa & Serretti, 2009; 

Crowe et al., 2016; Keng, S., Smoski, M., & Robins, C., 2011).  More recently, significant 

strides have also been made, in understanding the effects of mindfulness training on 

biological measures of physical health (Black & Slavich, 2016; Bower & Irwin, 2016; 

García-Campayo et al., 2017).  However, to properly harness mindfulness training for 

therapeutic benefit in physical heath settings, certain questions require ongoing 

investigation.   

1.2 The Research Questions 

This thesis outlines a program of doctoral research with the overall aims of further 

examining the efficacy of mindfulness training for improving physical health, and 

extending understanding regarding the role of emotion-related processes in physical health.  

At the time this work was conceived (in 2010), substantial evidence suggested the 

benefits of mindfulness training for improving psychological health in healthy (Chiesa & 

Serretti, 2009; Keng, S.-L., Smoski, M. J., & Robins, C. J., 2011) and chronic disease 

samples (Bohlmeijer et al., 2010), but comparatively little research had examined the 

potential efficacy of mindfulness training for improving markers of physical health (Crowe 

et al., 2016).  In addition, there was relatively little work exploring mechanisms capable of 

explaining the effects of mindfulness (training or trait) not only on psychological, but also 

physical health outcomes. Since then, given this PhD has been completed part-time and in a 

fast-moving field, significantly more research in both areas has been conducted.  However, 

there remains a relative dearth of studies, examining both the efficacy of mindfulness 

training to improve objective measures of physical health, and the clinical relevance of such 

improvements, for patients and health-care practitioners.  Further, greater clarity is 

required, regarding the possible mechanisms linking mindfulness-related changes in the 

domains of emotional and physical health.  
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To address this, two research questions were investigated concurrently: (1) whether 

mindfulness training benefits objective physical health outcomes, that are also patient 

important and clinically meaningful and; (2) how might changes in emotional experience 

and regulation, be implicated in the relationship between mindfulness (training and/or trait) 

and physical health?  

The reader should note that, in addressing the second research question, the broader 

terms “affect” and “affect regulation” (Gross, 2015) more accurately describe the constructs 

jointly examined in this doctoral work (see 1.3 below). However, given these terms are 

seldom used in practice, the more common terms “emotions”, “emotional experience” and 

“emotion regulation” are used throughout this thesis.  These terms and their intended use, is 

more particularly described in Chapter 5.   

1.3 Overview of Research Methods  

The two research questions were investigated in parallel through the conduct of two studies.  

In addressing the first research question, and the second, (in part), an RCT of MBSR 

(Kabat-Zinn, 1990) was conducted, utilizing a sample with RA.  The RCT examined: (1) 

the efficacy of MBSR for reducing disease activity (Chapter 4); and (2) the mediating 

effects of any changes in depression and/or anxiety, on changes in disease activity (Chapter 

6).  As an additional test of the second research question, a laboratory study was conducted, 

to investigate the association of trait mindfulness with: (1) patterns of physiological 

reactivity and recovery, as measured by heart rate variability (HRV); and (2) changes in 

self-reported emotion differentiation; in response to emotional stress (Chapter 7).  

The RCT included follow-up measurement of outcomes both post-intervention and 

at two and four months.  This design consideration facilitated an examination of whether 

any benefits were maintained, as well as evaluating whether changes in depression and/or 

anxiety temporally mediated the effects of MBSR on changes in disease activity.  A 

physically healthy, (non-expert) sample was used for the laboratory study, consistent with 
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the intention to explore the physiological concomitants of trait mindfulness in a relatively 

untrained sample.  

1.4 Thesis Structure 

Although the thesis questions were addressed in parallel, the present work is organized by 

addressing them in sequential sections. The investigation of the efficacy of MBSR for RA 

disease activity is presented first, followed by the mediation analyses (section 1.3) and 

report of the laboratory study.  

As a backdrop to this doctoral research, Chapter 1 (above) presents an overview of 

current challenges for modern healthcare, introducing a rationale for ongoing investigation 

into the utility of, and the mechanisms underpinning, mindfulness training in chronic 

physical health conditions.  The research questions, the methodology employed, and the 

two studies that were conducted to investigate these questions, are then described.   

Chapter 2 describes how mindfulness is conceptualised and operationalized in 

current research and theory, acknowledges important methodological considerations in 

mindfulness research, and briefly reviews the different methods for cultivating increased 

trait mindfulness.   

Chapter 3 presents an overview of the literature examining the relationship between 

mindfulness and physical health outcomes. While the review notes the substantial research 

in this area since conception of this doctoral work, it also establishes a relative paucity of 

studies examining the efficacy of mindfulness training for objective, and patient-important 

outcomes.  In addressing this gap and the first research question, Chapter 4 presents the 

published report regarding the efficacy of MBSR for reducing disease activity in RA.  

A background to the second research question is provided in Chapter 5, with a brief 

review of the different psychological mechanisms, through which it is proposed 

mindfulness training “works”.  After establishing the particular relevance of changes in 

emotional experience and/or regulation for physical health, a review follows, of studies in 
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which mediators of mindfulness-based interventions have been examined. This review 

highlights that relatively less research has examined mediators in physical health 

conditions, and provides a rationale for examining depression and anxiety as mediators in 

this context, as a first test of the research question.   

A secondary report of the RCT is then provided in Chapter 6, in which results 

regarding the efficacy of MBSR for reducing depression and anxiety are presented first, 

followed by analyses examining whether reductions in anxiety and/or depression mediated 

the effect of MBSR on RA disease activity. This chapter concludes by noting certain 

limitations of the secondary report, and introduces the need for examining the foci in the 

laboratory study, as further examination of the second research question. 

Before presenting the published report of the laboratory study, Chapter 7 begins by 

briefly reviewing more recent research, directly relevant to the questions examined in the 

laboratory study.  Following presenting the report, these recent findings are synthesized 

with those of the laboratory study, to more clearly understand the relevance of the 

constructs investigated (i.e. mindfulness, physiological responding and emotion 

differentiation) to physical health.   

Chapter 8 provides an overall Discussion chapter that integrates results from this 

doctoral work, by considering the empirical, theoretical and clinical implications of the 

findings. The limitations and possible future research directions are also discussed.   

Finally, in conclusion, Chapter 9 summarises the overall research programme and 

the content presented within this thesis.   
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 What is Mindfulness? 

Mindfulness is about seeing clearly without one’s conditioned patterns of perceiving 

clouding awareness, and without trying to frame things in a particular way. It is 

important to learn to see in this way because how a person perceives and frames the 

moment generates one’s reality (Shapiro & Carlson, 2009 p.3 ) 

In providing a basis for the thesis, this chapter outlines how mindfulness is conceptualized 

(section 2.1), and operationalized (section 2.2), in current research and theory. To follow, a 

brief description of how mindfulness is cultivated in contemporary health contexts (2.3) is 

offered, as an introduction to the review of current evidence in relation to the efficacy of 

mindfulness training for physical health (Chapter 3).   

2.1 Meaning of Mindfulness  

Among the most contentious issues in the mindfulness literature, is how mindfulness 

should be conceptualized and operationalized (Keng, S. et al., 2011; Sauer, Lemke, Zinn, 

Buettner, & Kohls, 2015; Wells et al., 2009).  For this reason, it is important to clarify the 

definition and measurement of mindfulness within the present work, as well as 

acknowledge ongoing key areas of contention or debate.   

Broadly speaking, mindfulness is a way of paying attention.  Rooted in Eastern 

meditation traditions, it is a practice once considered by many as esoteric and fringe, yet it 

is increasingly researched and practiced in mainstream Western culture.  One early and still 

influential scientific definition, is that proposed by Kabat-Zinn, who describes mindfulness 

as “paying intentional, non-judgmental attention to present moment experience” (Kabat-

Zinn, 1990). In this view, mindfulness also involves cultivating attitudes of friendliness, 

interest, acceptance and compassion towards all experiences, including thoughts and 

emotions, regardless of how pleasant or aversive they may be (Kabat-Zinn, 2003).  This 
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definition has been reiterated by many scholars, each of whom focused on specific 

components, or added new ones, for example, attention, awareness, intention, attitude, 

acceptance, and non-judgment (Baer, R. A., Smith, G. T., & Allen, K. B., 2004; Bishop et 

al., 2004; Brown & Ryan, 2003b; Brown & Ryan, 2004; Epstein, 1999; Marlatt & 

Kristeller, 1999; Shapiro, S., Carlson, L., Astin, J., & Freedman, B., 2006).   

Among these mindfulness components, many authors have agreed that two are 

foundational: (1) the self-regulation of attention towards present experience; and (2) a 

purposeful orientation, that includes the attitudes of non-judgment, curiosity, and 

acceptance (Alsubaie et al., 2017; Bishop et al., 2004; Cardaciotto, Herbert, Forman, 

Moitra, & Farrow, 2008; Tran et al., 2014).  This is the definition adopted in the present 

thesis, with the attitudinal component of non-judgment and acceptance, viewed as separate 

from attention.  Such a definition was appropriate, because a primary component of this 

doctoral work, involved the conduct and presentation, of an RCT of MBSR.  Explicitly 

teaching individuals with RA, to bring non-judgment and/or acceptance (where possible) to 

pain and emotional difficulties, was therefore an integral part of this intervention.   

However, it is worth noting that since the studies in this doctoral research were 

conducted, a new mindfulness definition has been introduced, with the so-called “second 

generation” of mindfulness-based interventions (SGMBIs) (Shonin & Van Gordon, 2014).  

Developed in response to criticisms that “first-generation” mindfulness-based interventions, 

including MBSR, represent reductionist views of mindfulness, SGMBIs, define 

mindfulness as, the “process of engaging a full, direct, and active awareness of experienced 

phenomena that is: (1) spiritual in aspect; and (2) maintained from one moment to the next” 

(Shonin & Van Gordon, 2014).  Thus, in accordance with traditional Buddhist accounts 

(Anālayo, 2003; Dreyfus, 2011), rather than a passive or “non-judgmental” awareness, 

SGMBIs advocate an active and discriminative form of awareness (Shonin & Van Gordon, 

2014). Observing and “letting-go” of present moment experiences, and discerning how to 

respond in an adaptive manner, is considered essential: otherwise, being “non-judgmental”, 
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may preclude individuals from acting to preserve the well-being of themselves, or others 

(Van Gordon, Shonin, & Griffiths, 2015). Further, the explicit use of the term ‘spiritual’ is 

intended to help prevent participants being misled, as to the nature of SGMBIs, and to 

connote the other traditional meditative practices taught in these interventions, such as 

ethical awareness, impermanence, loving-kindness and compassion meditation (Van 

Gordon et al., 2015).   

While this recent definition of mindfulness has highlighted important distinctions 

between traditional and secular approaches to teaching mindfulness, it does not detract from 

the suitability of the approach taken in this thesis, or necessarily implies that certain 

“ingredients” were lacking in the current MSBR intervention. The primary purpose of the 

current RCT, was to facilitate relief from psychosomatic symptoms rather than to promote 

long-term spiritual development and reduce suffering, within a more traditional Buddhist 

approach (Shonin, Van Gordon, & Griffiths, 2013).  Further, when teaching MBSR, non-

judging and “accepting” thoughts and emotions is important, to help participants disengage 

from the discursive, or ruminative thought patterns (Bishop et al., 2004; Sauer & Baer, 

2010), that are centrally implicated in stress-related and mood disorders (Cox, Enns, & 

Taylor, 2001; Papageorgiou & Siegle, 2003).  It has also been suggested that, non-judgment 

and/or acceptance may be better understood, as “skillful means”, enabling individuals to 

disengage from habitual mental reactivity (Dreyfus, 2011), and to allow the emergence of 

“insight”, considered the fundamental nature of mind (Chödrön, 2016; Hanh, 2017). Thus, 

although MBSR does not explicitly teach skills of discernment, the repeated practice of 

non-judging thoughts and emotions in the current MBSR intervention, cannot completely 

rule out the possibility that it also fostered (to some extent) skills of discernment and/or 

insight.  Finally, although a standardized MBSR intervention was used in the current 

doctoral work, lovingkindness (including self-compassion) meditation, was also taught, 

towards the end of the intervention.  When interpreting the RCT findings in later thesis 
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chapters, therefore, the possible role of improved self-compassion was considered, 

alongside other processes, in explaining results.  

A final important consideration, when defining mindfulness, is to note its various 

use, in describing (1) a temporary state of non-judgmental awareness that is cultivated 

during meditation practice; (2) an enduring trait or dispositional pattern of cognition, 

emotion, and behavioural tendencies; and (3) a mindfulness intervention or training 

(Chambers, Gullone, & Allen, 2009; Davidson, 2010; Williams, 2010).  In this thesis, to 

minimize possible confusion, the intended meaning of mindfulness is clarified, in each 

context it is used (Chambers et al., 2009).  Further, as researchers concur that these three 

phenomena are not the same (Davidson & Kaszniak, 2015), the lines of research on each 

should be considered distinct, but complementary, to one another.  Given the present thesis 

evaluates both a mindfulness intervention (RCT), and trait mindfulness (laboratory study), 

findings from each study will thus contribute to several literatures.  Their joint contribution 

towards advancing understanding of the inter-relationships between mindfulness (training 

and trait), changes in emotional experience and/or regulation, and physical health, is 

discussed at the conclusion of this work (see Chapter 8).  

Given the complexity inherent to conceptualizing mindfulness itself, it is 

unsurprising that the measurement of mindfulness is also complicated. Having described 

how mindfulness will be conceptualized in a manner consistent with the aims of this 

doctoral work, issues regarding the measurement of mindfulness, are described next.   

2.2 Measurement of Mindfulness  

Reflecting its varied conceptualizations, there have been several attempts to operationalize 

mindfulness. To date, all mindfulness scales have been informed by Buddhist and/or 

science-based conceptions (Bergomi, Tschacher, & Kupper, 2013; Quaglia, Brown, 

Lindsay, Creswell, & Goodman, 2015).  Before discussing these, and how mindfulness is 

operationalized in the present work, it is worth briefly noting certain ongoing concerns, 
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regarding the use of self-reported mindfulness measures.  Most fundamentally, some 

researchers remain unsure that measuring mindfulness via self-report is valid, suggesting 

that the self-endorsement of mindfulness is inherently biased (Bergomi et al., 2013; 

Grossman, 2008).  Other authors have questioned whether the same scales measure 

mindfulness in both non-expert, and trained populations.  In the absence of first-person 

experience with mindfulness, for example, can individuals properly interpret scale items? 

Equally, are self-reports of mindfulness required, or is it possible to build scientific 

knowledge based on measured outcomes of mindfulness training? (Sauer et al., 2015).   

While these are valid criticisms, limitations of space preclude their extensive 

consideration here.  Several reviews provide comprehensive consideration of these, and 

other mindfulness measurement issues, see (Brown, Ryan, Loverich, Biegel, & West, 2011; 

Grossman, 2011; Im, 2017; Ostafin, Robinson, & Meier, 2015). Currently, there are at least 

twelve published self-report measures designed to assess mindfulness in adults: nine 

measure trait or dispositional mindfulness and three are designed to index state 

mindfulness (for recent reviews, see Bergomi et al, 2013; Sauer et al, 2015).  State 

mindfulness refers to the quality of mindful presence at a given moment, or within a short 

period of time, while trait or dispositional mindfulness typically concerns the general 

frequency of mindful states over time (Brown & Ryan, 2003a).   

While some measures focus on the quality of attention and awareness as the central 

feature, for example, the Mindfulness Awareness and Attention Scale, MAAS (Brown & 

Ryan, 2003a), others include this tendency among a broader set of factors (e.g., Five Facets 

of Mindfulness Inventory, FFMQ) (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006).  

Further, the scales differ widely in their inclusion of other factors, such as acceptance and 

non-judgment.  This diversity of scales likely reflects the ongoing lack of consensus about 

what mindfulness is; some authors argue that without such consensus, scales cannot 

adequately assess the phenomenon (Grossman, 2008, 2011).  Alternatively, others suggest 
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that there are valid reasons for a diversity of measures, as researchers have different 

research objectives, and target populations (Quaglia et al., 2015; Sauer et al., 2015).  Given 

the broad objectives of the current doctoral work were to examine mindfulness (training 

and trait), and their relationships to emotions and physical health, the FFMQ was 

considered best suited to the tasks.   

Several reasons informed this specific choice.  First, the FFMQ is oriented toward 

the goals of fostering adjustment, and well-being (Tran et al., 2014).  Derived from factor 

analysis of the Kentucky Inventory Mindfulness (KIMS) (Baer, R. A. et al., 2004), and 

other mindfulness measures, the FFMQ is a multi-faceted measure, conceptualizing 

mindfulness as comprising elements of observing, describing, acting with awareness, non-

judgment of inner experience, and non-reactivity to emotional events, all of which, are 

important tools in self-regulation (Baer et al., 2006; Linehan, 1993).  Further, the FFMQ 

has been validated both for both the general population (Baer et al., 2006),  and 

mindfulness practitioners (Baer et al., 2008).  It is therefore suited to the investigation of 

naturally occurring differences in trait mindfulness, (laboratory study), as well as to 

measuring within-person changes in trait mindfulness, as a function of mindfulness training 

(RCT). Finally, although the current research questions did not examine which specific 

mindfulness components, might be most important to improving physical health outcomes 

(Bodenlos et al., 2015; Tomfohr et al., 2015), the multifaceted nature of the FFMQ 

preserved the possibility of conducting more fine-grained analyses, at a later date.   

As is evident across the preceding sections, several topics of ongoing debate 

regarding both the conceptualization and measurement of mindfulness, complicate these 

initial, but important tasks in mindfulness research.  Nonetheless, in support of the 

definition adopted in this thesis, there is emerging consensus for a broadly two-factor 

model of mindfulness, incorporating intentional attention to the present-moment, and an 

attitude of non-judgment and acceptance (Alsubaie et al., 2017; Herbert & Forman, 2014; 

Keng, S. et al., 2011; Tran et al., 2014).  Consistent with this, the two-factor higher order 
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structure of the FFMQ (Tran et al., 2014), together with its conceptualization of 

mindfulness as a set of self-regulatory skills, supports use of the FFMQ to measure 

mindfulness, in the present work.  

2.3 Mindfulness Training in Practice  

Having addressed issues of definition and measurement of mindfulness, it is next logical to 

consider what mindfulness training involves.  How is trait mindfulness, which is assumed 

to be an inherent, yet modifiable, characteristic (Baer et al., 2006; Kabat�Zinn, 2003) 

further cultivated?  Below, a brief background regarding the introduction of mindfulness 

training in the Western world, and its ongoing evolution is presented.  The section also 

outlines the basic format and teachings of modern mindfulness programs. This provides a 

basis for the RCT design introduced in Chapter 4, as well as necessary background, for the 

review of the mindfulness interventions literature, in subsequent thesis chapters.   

In brief, the cultivation of mindfulness through the practice of meditation has a long 

history in Eastern spiritual traditions, primarily Buddhism (Dimidjian & Linehan, 2009; 

Kabat-Zinn, 2003).  In these traditions, mindfulness meditation is described as a method to 

reduce suffering, and cultivate the development of positive qualities such as awareness, 

insight, wisdom, compassion and equanimity (Baer, 2015).  Whether these same benefits 

can be derived from a secular form of mindfulness meditation, to reduce suffering 

associated with a wide range of conditions and disorders, is of ongoing interest to Western 

health professionals and researchers. Motivating this “secularization” of mindfulness, is the 

argument that overtly connecting mindfulness-training to a Buddhist model, limits its 

generalization and potential acceptance (Williams & Kabat-Zinn, 2011). Classical 

mindfulness traditions have therefore been distilled into core skills and incorporated into 

mindfulness-based interventions (MBIs), that are increasingly offered in mental health and 

medical settings (Baer, 2003; Creswell, 2016; Merkes, 2010). 
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MBIs are thus the starting point today for many individuals seeking to learn 

meditative techniques to help manage health conditions, and/or for those seeking to reduce 

stress and improve wellbeing.  MBSR was the first mindfulness program originally 

validated in a chronic pain sample (Kabat-Zinn, 1982), and remains the most widely used 

and empirically supported MBI, for use in both healthy populations (Chiesa & Serretti, 

2009; Khoury, Sharma, Rush, & Fournier, 2015) and those with chronic physical illnesses, 

(Bohlmeijer et al., 2010; Gotink et al., 2015; Grossman, Niemann, Schmidt, & Walach, 

2004; Merkes, 2010).  Another extensively employed and evaluated variant of MBSR, is 

mindfulness-based cognitive therapy (MBCT), (Segal, Williams, & Teasdale, 2002).  

Including components of cognitive therapy, MBCT was originally developed to treat 

individuals at risk of depressive relapse (Ma & Teasdale, 2004; Teasdale et al., 2000). 

However, initial evidence also suggests the efficacy of MBCT to treat acute depressive 

episodes (Strauss, Cavanagh, Oliver, & Pettman, 2014).  

While the traditional framework for MBSR and MBCT is a manualized 8-week 

program of meditation and gentle Hatha yoga training, including 26 hours of formal 

instruction (8 classes at 2.5 hours each), variable amount of meditation time at home (30-45 

minutes a day), plus an all-day “retreat” day of 6 hours (Carmody, Baer, Lb Lykins, & 

Olendzki, 2009), brief mindfulness meditation interventions have also been developed; 

these range from 2 to 4 weeks (Lim, Condon, & Desteno, 2015; Mrazek, Franklin, Phillips, 

Baird, & Schooler, 2013) to lab-based 3-4 day mindfulness interventions (Creswell, Pacilio, 

Lindsay, & Brown, 2014; Zeidan et al., 2011).  However, a recent meta-analysis suggests 

that the effects of these brief training effects are small in magnitude (g = .21) (Schumer et 

al., in prep) while more substantial mindfulness interventions, such as the 8-week MBSR 

program, produce moderate to large overall effects pre-post training (Baer, 2003; Goyal et 

al., 2014).  
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Over the last three decades, other MBIs have been developed that share the same 

basic program structure as MBSR and MBCT, but have been modified to treat specific 

populations or outcomes. To name just a few, these interventions have focused on treating 

drug addiction (Mindfulness-Based Relapse Prevention (MBRP), (Bowen et al., 2014) 

improving relationship functioning (Mindfulness-Based Relationship Enhancement 

(MBRE) (Carson, Carson, Gil, & Baucom, 2004), fostering self-compassion (Mindful Self 

Compassion (MSC), (Neff & Germer, 2013) and healthy eating (Mason et al., 2016) (for a 

review, see (Dimidjian & Segal, 2015). In addition, mindfulness-related interventions for 

specific psychological conditions have been developed that incorporate mindfulness 

training as one component of a broader treatment program, such as Acceptance and 

Commitment therapy (ACT) (Hayes, 2004) and Dialectal Behavior Therapy (DBT) 

(Linehan et al., 1999). A consensus has not yet been reached regarding the degree of 

similarity or difference between these alternative interventions and MBIs (Chiesa & 

Malinowski, 2011).  However, it is clear that relative to MBSR and MBCT, the frequency 

and duration of mindfulness practice in these interventions is considerably less, and they 

include non-mindfulness ingredients.  For these reasons, the term MBI will be used in this 

thesis, to refer to interventions that share the same basic structure as MBSR and MBCT. 

For MBIs, the instructions regarding formal (meditation) and informal mindfulness 

practices (activities like walking, standing, and eating) (Baer, 2003; Kabat-Zinn, Lipworth, 

& Burney, 1985) are generally universal. Participants are instructed to focus attention 

directly on an activity, such as breathing, walking, or eating and observe it carefully.  They 

are asked to notice that their thoughts may wander into thoughts, memories or fantasies. 

When this happens, they are asked to note briefly that their mind has wandered, and then 

gently return their attention to the target of their observation.  If bodily or emotional 

sensations arise, they are encouraged to observe them carefully, noticing where in the body 

they are felt, when they arise, and whether they are shifting over time.  Certain mindfulness 
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exercises encourage awareness of environmental stimuli, such as sounds, sights and smells 

(Baer, 2010).   

Consistent with the two-faceted approach to mindfulness, rather than merely 

attending, participants are also encouraged to cultivate attitudes of friendly interest, 

curiosity and acceptance to all observed phenomena, while refraining from evaluation and 

self-criticism; instead, noting non-judgmentally and with self-compassion, when this 

occurs. Rather than attempting to evaluate and change “irrational” thoughts or to get rid of 

negative emotions, such phenomena are simply noted and observed, as they come and go 

(Baer, 2015).  

Finally, instruction in mindfulness meditation typically begins with concentration-

based practices, in which participants focus on a particular stimulus (e.g. breath), and return 

their attention to this stimulus, whenever they notice their attention has wandered.  

Mindfulness instruction then proceeds to practicing non-judgmental observation of 

constantly changing stimuli, as they naturally arise, including thoughts, emotions, bodily 

sensations and sense perceptions.  This comparatively more “open” state of awareness, is 

sometimes called “choice-less awareness” (Kabat-Zinn, 1982). 

In summary, core mindfulness training methods have been extracted from classical 

traditions (most notably, Buddhism), as a basis for the secular methods used to teach 

mindfulness meditation today. A wide range of MBIs and alternative interventions 

including mindfulness as a component, are currently available, as adjunctive treatments for 

managing psychological and physical health conditions, stress levels, or simply to improve 

well-being.  While MBIs utilizing the original 8-week structure appear to be the gold 

standard for maximising health outcomes, MBIs of shorter duration have also shown 

efficacy (Crane et al., 2017; Creswell, 2016).  Integral to all MBIs, are learning the skills of 

both concentrated and open awareness, while cultivating attitudes of non-judgment, 

acceptance, and self-compassion, in relation to all experience.  
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Having characterized the nature of MBIs of interest in this doctoral work, a review 

of the empirical literature in this area is addressed, in the following chapter.   
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 Mindfulness and Physical Health 

3.1 Introduction 

As evidenced by early work with chronic pain patients (Kabat-Zinn, 1982), there is 

longstanding scientific interest in the ability of mindfulness training to improve the 

experience of physical disease. Despite this early interest, at the time this doctoral work 

commenced (2010), evidence for the utility of mindfulness interventions for chronic illness 

or physical conditions was largely limited to participants’ self-reports of health status 

(Brown, Ryan, & Creswell, 2007; Carlson, 2012), notably in the context of pain.  There 

was also relatively little research, examining the ability of mindfulness training to improve 

objective markers of physical disease. This limitation lead to the design and foci of the first 

study presented in this doctoral work, examining the effect of MBSR on disease activity in 

RA (see Chapter 4).  Since publication of this study, increasing research has suggested the 

promise of mindfulness interventions, for improving objective markers of disease (Black & 

Slavich, 2016; García-Campayo et al., 2017), and the experience of chronic physical illness 

more generally (for reviews, see (Creswell, 2016; Crowe et al., 2016). However, there 

remain some important limitations of the current mindfulness physical health literature.   

The following chapter selectively reviews this research, demonstrating a current 

rationale for the first study in this doctoral work.  The review is structured around outcomes 

in the mindfulness physical health literature that are relevant in the context of RA: markers 

of immune function, reports regarding chronic pain, and disease-specific clinical 

symptoms.  While RA is a specific disease with its own outcomes of clinical and 

experiential importance, it nonetheless shares similarities with other chronic conditions.  

Individuals with RA frequently experience chronic pain, fatigue, and reduced physical 

functioning (Repping-Wuts, Uitterhoeve, Van Riel, & Van Achterberg, 2008), symptoms 

commonly reported in other chronic disease samples, such as fibromyalgia, chronic fatigue 

syndrome, irritable bowel syndrome and certain cancer populations.  As such, the following 
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review first briefly examines what studies in other chronic disease samples have shown, in 

terms of mindfulness’s effects on the outcomes identified above, before focusing on their 

treatment in previous mindfulness studies in RA. As will be more fully argued in the 

critique of these literatures, ongoing mindfulness research is needed, particularly studies 

utilizing patient-important and clinically meaningful outcomes, in disease-specific contexts.  

3.2 Mindfulness and Immune Function  

One rapidly growing area in the mindfulness physical health literature regards how 

mindfulness meditation may influence objective, biological processes that are involved in 

disease pathogenesis (Black & Slavich, 2016).  In addition to extending the “reach” of 

mindfulness research beyond self-report, such a focus provides important insight as to how 

mindfulness training may “work” biologically.  Within this research area, much of the 

research has focused on markers of immune system activity, given that they are implicated 

in several major mental and physical health problems, including asthma, rheumatoid 

arthritis, metabolic disorders, neurodegenerative disorders, certain types of cancer, 

posttraumatic stress disorder, and depression (Couzin-Frankel, 2010; Slavich, 2015).  

For example, initial well-controlled studies show that MBIs may reduce markers of 

pro-inflammation, including circulating blood markers of Interleukin-6 (Creswell et al., 

2016), C Reactive Protein, (Jedel et al., 2014; Malarkey, Jarjoura, & Klatt, 2013), and the 

individual’s stress-induced inflammatory skin flare response (Garland, Roberts-Lewis, 

Tronnier, Graves, & Kelley, 2016). At least three RCTs have demonstrated that 

mindfulness interventions can buffer declines in (or increase) CD4+ T lymphocyte counts 

in HIV+ adults at post-treatment, and up to 9-months later (Gonzalez-Garcia et al., 2014; 

Moynihan et al., 2013; Seyedalinaghi et al., 2011).  However, while some studies have 

shown mindfulness interventions may increase anti-inflammatory cytokines such as 

Interleukin-8 and Interleukin-10 (Barrett et al., 2012; Jedel et al., 2014), others have found 

no effect on these markers (Hayney et al., 2014; Rosenkranz et al., 2013).  Similarly, 
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evidence for an effect of mindfulness interventions on antibody levels, or one’s antibody 

response to vaccination is mixed (Hayney et al., 2014; Moynihan et al., 2013).   

While these findings permit preliminary conclusions as to the salutary effects of 

mindfulness training on certain markers of immune function, their relevance for clinical 

symptoms and overall health is unclear.  This lack of clarity reflects two problems.  First, 

although some studies have been conducted with patient samples, including those with 

ulcerative colitis (Elsenbruch et al., 2005), breast cancer, (Carlson, Speca, Faris, & Patel, 

2007; Carlson, Speca, Patel, & Goodey, 2003), and  HIV (Seyedalinaghi et al., 2011), many 

others have utilized convenience samples of healthy adults (for reviews, see (Black & 

Slavich, 2016; García-Campayo et al., 2017).  Several known factors are associated with 

inter-individual variability in immune function including age, gender, and chronic auto-

immune or inflammatory diseases (Pera et al., 2015).  It is therefore, not clear whether 

some of the mindfulness-related improvements in immune function among “healthy” 

samples, might be observed in other chronic illness populations or physical health 

conditions.  To advance understanding in this area, measures of immune function need to 

be evaluated in disease-specific contexts.   

Second, and perhaps more importantly, these immune-related findings may not 

mean much to patients because they fail to illuminate whether mindfulness meditation will 

improve the outcomes that actually matter to them.  Patients are likely more concerned with 

functional status, quality of life, and pain (Boyd, 2012; Yudkin, Lipska, & Montori, 2011) 

than they are with biological metrics of unclear relevance to their experience of their 

condition.  Ample research supports the utility of study designs that evaluate such “patient-

important” outcomes rather than intermediate outcomes, like markers of immune function, 

that may not affect patients directly (Fuchs & Garber, 1990; Mcclellan, 2008; Montori & 

Shah, 2011).  However, given that immune measures are often proximal markers of disease 

(Slavich, 2015), measures of immune function should be measured alongside patient-
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important outcomes, to facilitate the interpretation of any mindfulness-related immune 

effects.  

As the remainder of this review will demonstrate, the need to measure both 

clinically- and biologically-relevant outcomes is of pressing importance to individuals with 

RA, who are the focus of the interventional work in this thesis.  RA is a progressive chronic 

disease, characterized by persistent inflammation, that results in stiffness, swelling, and 

pain in multiple joints (Arnett et al., 1988).  Despite the significant therapeutic benefits of 

modern biologic drugs in RA, patients still suffer radiographic damage (Smolen & Aletaha, 

2015), frequent work disability and incremental functional declines (Matcham, Rayner, 

Steer, & Hotopf, 2013; Pincus, Griffith, Pearce, & Isenberg, 1996), as well as increased 

mortality (Wolfe, Michaud, Gefeller, & Choi, 2003).  Systemic symptoms such as fatigue, 

anaemia and low-grade fever are also common, with significant negative consequences for 

every-day functioning and quality of life (Repping-Wuts et al., 2008).  

Questions as to the clinical relevance, and importance to patients, of any 

mindfulness-related effects on immune function, can also be readily investigated among 

individuals with RA.  Assessments of RA disease activity routinely utilize measures, 

comprising both subjective and objective components (Van Der Heijde et al., 1990).  In 

laying the foundation for this argument, a review of previous mindfulness research with RA 

samples follows below. 

3.3 Mindfulness Training with RA Patients:  Previous Research   

Comparatively few studies have investigated the potential benefit of mindfulness training 

among persons with RA.  Of the three controlled studies of mindfulness interventions with 

RA patients conducted prior to the current study (see Chapter 4), only two examined 

markers of immune function.  In the first study, 68 patients with RA were randomly 

assigned to MBSR plus 3 ‘refresher’ classes over the course of the 4-months post 

intervention or a wait-list control (Pradhan et al., 2007).  Although the composite measure 
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of RA disease activity (DAS28) utilized in this study included an inflammatory marker 

(ethrocyte sedimentation rate), no treatment effects were found on this outcome or on other 

measures of disease activity, either immediately post-intervention and at 4-months follow-

up.   

The second mindfulness study conducted with RA patients randomly assigned 144 

participants to cognitive behavioral therapy for pain (CBT), a mindfulness-based 

intervention, or an education-only group (Zautra et al., 2008).  The authors of this study 

took a multi-method approach, employing daily diaries and laboratory assessment of pain 

and levels of Interleukin-6 (IL-6), another pro-inflammatory cytokine implicated in RA 

disease activity.  Although participants receiving CBT were the only group to show pre-

post improvements in IL-6, RA patients with a history of recurrent depression benefited 

most from the mindfulness intervention on a range of other measures, including physician’s 

ratings of joint tenderness.  Based on these results, the authors speculated that there were 

likely also beneficial effects of the mindfulness intervention on IL-6, at least among the 

subset of RA patients with recurrent depression.  However, given there were too few 

respondents with recurrent depression in the mindfulness intervention with blood samples 

available to assay IL-6 levels, a reliable analysis of treatment effects moderated by 

depression history was not possible.  

Finally, in the third study to examine mindfulness training for RA patients, a mixed 

sample including participants with RA, ankylosing spondylitis, and psoriatic arthritis were 

randomized to a 10-session mindfulness-based intervention including a booster session 

after 6 months or to a control group that received routine care plus a CD for voluntary use 

with mindfulness-based home exercises (Zangi et al., 2012).  Although this study measured 

a range of outcomes, some of which are discussed below, no markers of immune function 

were included.   

In sum, there is scant research investigating the ability of mindfulness training to 

impact immune function among RA patients.  Only two studies have included measures of 
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immune function (Pradhan et al., 2007; Zautra et al., 2008), reporting null findings.  

However, at the time the current study was conceived, no prior research had examined the 

ability of mindfulness training to reduce CRP in RA patients (or in any other patient 

sample). Although several pro-inflammatory markers are used to detect the extent of joint 

inflammation in RA patients, CRP is arguably one of the more clinically-relevant markers, 

given it is regularly monitored and results are made readily available to RA patients 

(Anderson et al., 2012).  This consideration, together with early evidence suggesting the 

promise of mindfulness training to improve immune function (Carlson et al., 2007; Carlson 

et al., 2003; Elsenbruch et al., 2005), informed the decision to evaluate whether MBSR 

would reduce circulating levels of CRP in the current study.   

Importantly, RA patients frequently report pain at non-joint sites even when CRP 

levels are low, and inflammation appears well controlled (Elsenbruch et al., 2005). It was 

therefore important to concurrently evaluate patient-important outcomes alongside CRP 

levels, in part to determine whether any reduction in CRP translated to meaningful 

improvements in the patients’ experience of disease.  Symptoms such as pain, joint stiffness 

and fatigue, are important in RA, in part because they directly index patients’ physical 

experience of their disease (Hewlett et al., 2005).  Further, these symptoms strongly 

influence patients’ global assessments of disease, which are in turn, strong predictors of 

mortality in RA (Sokka, Häkkinen, Krishnan, & Hannonen, 2004).  To more fully 

substantiate the need for ongoing work to examine these variables in RA specifically, we 

briefly review the examination of these outcomes both in general mindfulness research, and 

previous mindfulness studies in RA.   

3.4 Mindfulness-Related Effects on “Patient-Important” Outcomes in RA 

3.4.1 Pain 

For many patient groups, pain is among the most important of clinical outcomes. Viewed as 

a phenomenon that involves the human being as a whole (Niv & Kreitler, 2001) the 
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experience of chronic pain can have profound negative consequences for quality of life 

(Ferrell, 1995).  Given the emphasis in mindfulness training on cultivating new and more 

skilful ways of relating to difficult experiences (Kabat-Zinn, 1990), it is unsurprising that a 

vast number of studies have examined whether mindfulness interventions improve pain 

outcomes among a range of populations.  Several reviews of controlled trials have 

endeavored to synthesize the literature in this area, concluding similarly that mindfulness 

interventions generate a small (but reliable) reduction on reported pain intensity, in addition 

to having benefits for mood and self-reported coping (Chiesa & Serretti, 2011; Hilton et al., 

2016; Jackson, Kulich, Malacarne, Lapidow, & Vranceanu, 2016; Reiner, Tibi, & Lipsitz, 

2013; Veehof, Oskam, Schreurs, & Bohlmeijer, 2011).  

While an early review suggested patients with chronic neck/back pain or two or 

more co-morbid pain conditions experienced greater mindfulness-related improvements in 

pain than those with fibromyalgia, arthritis and chronic headache (Rosenzweig, Steven et 

al., 2010), more recent reviews have not found a differential effect of mindfulness training 

as a function of specific pain condition (Hilton et al., 2016). However, given that the nature, 

location, and genesis of pain is likely distinct among different patient populations, there is 

intuitive logic to considering the ability of mindfulness training to improve pain outcomes, 

in disease-specific contexts. 

Findings related to pain from the previous trials of mindfulness interventions in RA, 

are inconsistent.  In the first study conducted, there was no effect of mindfulness training 

on the standard objective measures of pain utilized with RA patients, (physician-assessed 

joint tenderness and swelling) (Pradhan et al., 2007). As noted, however, the second study 

comparing mindfulness training, CBT, and arthritis education found that patients with a 

history of two or more depressive episodes derived greater improvements in physician-

rated joint tenderness when randomly assigned to the mindfulness intervention (Zautra et 

al., 2008). This effect was not, however, evident in the subjective pain ratings.  However, a 
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secondary analysis of this study’s data published since the design of this doctoral research, 

found that participants in the mindfulness intervention (not just those with a history of 

recurrent depression) reported greater reductions in pain-related catastrophizing than those 

in either the CBT or arthritis education programs (Davis, Zautra, Wolf, Tennen, & Yeung, 

2015). The third study comparing a mindfulness-based intervention with a routine-care 

control group, found no group differences on the sole pain measure used in that study, self-

reported pain, as measured using a visual analogue scale (Zangi et al., 2012).   

In conclusion, relatively little research has comprehensively examined the ability of 

mindfulness interventions to improve pain outcomes in RA samples.  Only one study has 

measured pain among RA patients both subjectively and objectively (via a clinician rating), 

demonstrating mixed findings (Zautra et al., 2008).  Two other studies measured either 

objective (Pradhan et al., 2007) or subjective (Zangi et al., 2012) pain, reporting no effects 

of mindfulness training on these outcomes.  However, it is worth noting the possibility that 

in the study comparing mindfulness training to a routine-care control group, mindfulness 

practice by participants in this latter group (they were given a CD with mindfulness 

exercises for voluntary use), may have confounded the intervention; thus minimizing the 

chances of detecting effects on self-reported pain.  

Given the importance of pain to the experience of RA, and mixed findings regarding 

the effect of mindfulness training on pain in RA to date, further work in this area is needed.  

The concurrent examination of both objective and subjective measures of pain would 

strengthen the evidence in this area and provide possible insights as to how pain may 

improve (for example, whether due to a shift in underlying inflammation or improved pain 

perceptions).  

3.4.2 Clinical symptoms and disease-specific outcomes 

To this point, the above review has established the need for further research examining the 

ability of mindfulness training to improve immune function and pain among individuals 
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with RA.  Although pain and inflammatory markers are important components of RA 

disease activity, there are other outcomes that may have an important bearing on overall 

functioning among individuals with RA.  Two such examples are self-reported joint 

stiffness (especially upon waking) and perceptions of disability.  Severe joint stiffness 

restricts function, (especially grip strength) and better predicts functional disability and 

pain, than traditional markers of inflammation, such as joint counts and acute phase 

reactants (Yazici, Pincus, Kautiainen, & Sokka, 2004).  Further, perceived disability is the 

strongest predictor of mortality in RA (Anderson et al., 2012) and can be measured by RA 

patients’ global disease assessments (Nikiphorou et al., 2016; Tack, 1990).  Examining the 

ability of mindfulness interventions to improve such outcomes with clear clinical relevance 

for everyday functioning among RA patients (Anderson et al., 2012), is therefore important.  

Increased attention has recently been paid to examining whether MBIs improve 

“clinically relevant” physical symptoms among other patient, and healthy populations 

(Creswell, 2016). For example, initial large well-controlled RCT studies have shown that 

MBIs (relative to active controls) reduce physical symptoms and improve quality of life in 

fibromyalgia patients (Schmidt et al., 2011), in women with irritable-bowel syndrome 

(Gaylord, S. A. et al., 2011), and among distressed breast cancer survivors (Carlson et al., 

2013). Preliminary controlled trials also show mindfulness training reduces physical 

symptoms in patients with HIV (Duncan et al., 2012) and Type II diabetes (Hartmann et al., 

2012) relative to wait-list controls. Further, a large RCT with older (aged 50 and above) 

adults showed that relative to no treatment, MBSR reduced the number of self-reported 

illness days (and illness duration) over the course of a cold/flu season (Barrett et al., 2012).   

In the same trial, MBSR was not superior to an aerobic exercise program in improving 

illness-related outcomes, although it was associated with a greater reduction in infection-

related work days missed (16 days), compared with aerobic exercise (32 days), and no 

treatment control, (67 days) groups.   
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Although this research suggests the preliminary utility of mindfulness training to 

improve clinically relevant symptoms in other populations, relatively little research has 

examined whether MBIs improve other clinically relevant symptoms in RA, such as joint 

stiffness and perceptions of disability.  While two studies have examined patients’ global 

assessments of disease (thus capturing perceived disability), neither study reported effects 

of mindfulness training on these measures (Pradhan et al., 2007; Zangi et al., 2012).  Only 

one study (the 3-arm RCT published since the current RCT), has examined early morning 

joint stiffness, reporting that those in the mindfulness intervention experienced greater 

improvements in this metric, relative to those in the other two conditions (Davis et al., 

2015). 

Given the limited research evaluating the ability of mindfulness training to impact 

outcomes of more specific importance to RA patients, this gap was addressed by including 

measures of joint stiffness and global disease assessments, in the current study.   

3.5 Conclusion 

Over the last decade, the rapid increase in the mindfulness physical health literature has 

advanced scientific understanding regarding the type of outcomes improved by mindfulness 

training.  One area that has witnessed particular growth, is research examining the ability of 

mindfulness training to improve objective markers of disease, most notably immune 

function. The extant literature in this area to date, provides preliminary evidence that MBIs 

may benefit certain markers of immune function.   

While the value of this research lies in offering preliminary clues as to how 

mindfulness training influences biological markers of disease, work in this area has largely 

failed to answer questions as to the meaning (for patients), of mindfulness-related effects on 

immune markers.  Further studies in this area should be conducted in disease-specific 

contexts and include patient-important outcomes, to provide both patients and clinicians 
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with an understandable rationale for the adjunctive role of mindfulness training in treating 

physical health conditions.   

RA is one chronic disease context in which the clinical relevance of mindfulness-

related effects on objective outcomes can be readily assessed.  Further, as is more fully 

outlined in the next chapter, the high rates of psychological distress and their prospective 

relation with an unfavourable prognosis in RA (Anderson et al., 2012; Rathbun, A., 

Harrold, L., & Reed, G., 2015; Rathbun, Reed, & Harrold, 2013), suggests proven 

adjunctive treatments in this patient group, are of utmost importance.  Given that there are 

few previous studies examining the utility of mindfulness training in RA, the following 

chapter presents the current study, in which the potential of a mindfulness intervention to 

improve RA disease activity is further explored.   
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 Mindfulness Training to Reduce Disease Activity in 
RA 

4.1 Preface  

In the preceding chapter, a key limitation of prior research investigating the possible 

benefits of mindfulness in physical health contexts – the relative lack of clinically-relevant, 

mindfulness research examining objective disease markers – was discussed.  RA was 

identified as one chronic disease context in which further mindfulness research was needed 

and the clinical relevance of mindfulness-related effects on objective outcomes could be 

readily assessed.  In contributing to this underdeveloped area of study, the first empirical 

report in this program of doctoral study, a RCT of MBSR among RA patients is presented 

in the chapter to follow.   

The reader should note that although this report was submitted as an original article 

to the Annals of Rheumatic Disease, it was ultimately published in the form of a letter to 

the editor of this journal (see Section 4.2).  In line with the reduced word count required for 

this letter format, certain sections in the report were necessarily shortened.  Consequently, 

to enhance the reader’s understanding of the study’s results, an additional figure and table 

from the original article are included here (see Section 4.5, p. 51).  In addition, the length 

restrictions of the brief format did not permit a general contextualizing of the report. Hence, 

to fully integrate the report’s findings with the existing mindfulness RA literature (see 

Section 4.4), the remainder of this section presents the aspects of the original background 

and rationale for the study, that were omitted in the final published form of the report (see 

Section 4.3 below).  Although there are no substantive overlaps between the published 

letter and additional sections in this chapter, there may be some slight repetition of certain 

bridging or summative comments. 
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4.2 The Current Study: Additional Background and Rationale  

To date, three studies in RA have shown that patients randomized to mindfulness treatment 

conditions improved on measures such as psychological distress, depression, self-efficacy, 

and overall well-being relative to controls (Pradhan et al., 2007; Zangi et al., 2012; Zautra 

et al., 2008).  As noted in the previous chapter, although all these studies included some 

measure of RA disease activity, only one found a positive effect of mindfulness training 

and, even then, only on physicians’ ratings of joint tenderness among those RA patients 

with a history of recurrent depression (Zautra et al., 2008).  The other two studies found no 

effects of MBIs on measures of RA disease activity (Pradhan et al., 2007; Zangi et al., 

2012). Evidence for the possible benefits of mindfulness training on measures of RA 

disease activity thus remains limited and restricts clinicians interested in incorporating 

MBIs to treatment to considering them a complementary means of managing psychological 

distress, rather than viewing them as a possible treatment for disease activity as well.  

Although a pattern in which stronger subjective versus objective health benefits are 

evidenced in RA studies is consistent with the broader mindfulness literature (for a review, 

see (Grossman et al., 2010), prior work in RA is limited in two ways.  First, the use of non-

standardized or non-validated interventions creates the possibility that studies have 

delivered intervention “doses” that are insufficient to generate change in objective disease 

metrics.  For example, two of the prior studies in RA evaluated interventions that combined 

mindfulness training with creative exercises (Zangi et al., 2012) or interpersonal skills 

development (Zautra et al., 2008) while only one (Pradhan et al., 2007) examined the 

effects of a standardized MBSR intervention.  Work in several areas implies a dose-

response relationship between mindfulness practice and improved outcomes (Carmody et 

al., 2009; Kristeller & Hallett, 1999).  The “dose” delivered in standardized 8-week MBSR 

interventions, is likely larger than in a combined intervention, where the therapeutic focus 

is diluted via a concurrent need to incorporate other content.  Relative to such interventions, 

standardized MBSR may therefore maximize the likelihood of impacting objective disease 
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markers. The current study thus extends prior research, by formally evaluating the ability of 

standardized MBSR to reduce disease activity in RA patients.   

A second limitation of prior mindfulness studies with RA patients to date relates to 

methodological issues such as failures in randomization.  For example, in the only prior 

study to utilize a standardized MBSR intervention, (Pradhan et al., 2007), all participants 

reporting a history of recurrent depression were randomized to the control group.  Post-hoc 

statistical control over such key confounds is suboptimal and it may be that such failure to 

effectively randomize on key confounds such as depressive history or medication status 

(i.e., biologics versus none) impairs the ability of studies to validly assess an intervention’s 

impact.  RA subjects with a history of recurrent depression may respond better (both 

subjectively and objectively) to mindfulness training (Zautra et al., 2008) and imbalances 

on pharmacological treatment type also represent a key confound that must be carefully 

controlled.  The present study block randomized participants on both history of recurrent 

depression and treatment type prior to randomization.  Males and females were also block 

randomized to control versus intervention conditions to reflect the relative incidence of RA 

in each gender (approximately 3:1 female to male ratio or RA patients within the general 

population) (Alamanos, Y. & Drosos, A. A., 2005). 

In sum, previous work examining the ability of mindfulness training to improve 

disease activity in RA is limited, by the use of non-standardized MBIs and certain 

methodological shortcomings. In extending this line of research, the current study sought to 

address these limitations.  The following section details the published report.  
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4.3 Citation  

Fogarty, F. A., Booth, R. J., Gamble, G. D., Dalbeth, N., & Consedine, N. S. (2015). The 

effect of mindfulness-based stress reduction on disease activity in people with rheumatoid 

arthritis: A randomised controlled trial. Annals of the Rheumatic Diseases, 74(2), 472-474.  

doi.org.ezproxy.auckland.ac.nz/10.1136/annrheumdis-2014-205946  

4.4 Introduction 

Mindfulness training involves the cultivation of non-judgmental attention to unwanted 

thoughts, feelings and bodily experiences via meditation and may help ameliorate both 

psychological and physical symptoms of chronic disease (Fjorback, Arendt, Ørnbøl, Fink, 

& Walach, 2011).  Clinical trials have shown that mindfulness training improves the 

psychological wellbeing of people with rheumatoid arthritis (RA) (Pradhan et al., 2007; 

Zangi et al., 2012; Zautra et al., 2008). However, there is limited evidence for its efficacy 

on disease activity outcomes in RA.  Given evidence linking increased mindfulness to 

improved immune markers (Creswell & Lindsay, 2014) mindfulness training may reduce 

disease activity in patients with RA by enhancing their immune function. The aim of this 

randomized controlled trial was to examine the effects of a standardized mindfulness-based 

stress reduction (MBSR) intervention on RA disease activity.   

Fifty-one patients with RA, according to the 1987 American College of 

Rheumatology classification criteria (Arnett et al., 1988) and without any prior meditation 

experience were recruited from two public hospitals in Auckland, New Zealand.  After 

completing baseline assessments, 26 and 25 participants were randomized to the MBSR 

and control groups, respectively.  The MBSR group received the standardized 8-week 

program developed by the University of Massachusetts Medical School (Kabat-Zinn, 1990) 

and the control group agreed that they could participate free-of-charge in MBSR after all 

data collection was completed. Follow-up assessments were completed after 2, 4, and 6 

months.   
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Assessments were conducted by a trained research assistant who was blinded to 

treatment allocation.  At each study visit, RA disease activity was assessed using the four-

variable Disease Activity Score in 28 joints-C-reactive protein (DAS28-CRP).  Individual 

components of the DAS28-CRP include numbers of tender and swollen joints, C-reactive 

protein (CRP), and patients’ assessment of disease activity on a 100-mm visual analogue 

scale (Wells et al., 2009).  Duration of early morning stiffness (minutes) and pain (0-100-

mm visual analogue scale) were also measured.  The change over time, treatment 

differences and their interaction were analyzed in the 42 participants who completed the 

interventions using multivariate analysis of covariance (PASW Statistics 18.0) analyses.  

Baseline levels were included as covariates.  The sphericity assumption was verified for all 

main (group or time) and significant interaction (group by time) effects, and significant 

effects were examined using Fisher’s Least Significant Difference to preserve a 5% 

significance level.  Partial eta squared (η2) was calculated as a measure of effect size. All 

tests were two tailed.   

The baseline characteristics of the groups were similar (see Table 1, p. 46).  In the 

MBSR group, greater reduction in DAS28-CRP scores was observed compared with the 

control group (Pintervention=0.01, η2 =0.17) immediately after the intervention and at both 

follow-up points (treatment effects on the separate DAS28-CRP components are presented 

in Figure 1, p. 47). The MBSR group also showed greater improvements in duration of 

morning stiffness (Pintervention= 0.03, η2 =0.13) and pain scores (Pintervention= 0.04, η2=0.10).  

Again, these effects were evident post-intervention and at both follow-up time-points. 
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Table 1. 
Baseline characteristics of 42 patients* for the study groups 

Characteristic 
Control group 

(n = 21) 
MBSR group 

(n = 21) 
p 

Female, n (%) 18 (86) 19 (91) 0.63 

New Zealand European, n (%) 11 (52) 15 (71) 0.45 

Employed (part or full-time), n (%) 11 (52) 16 (76) 0.23 

History of depression, n (%) 3 (16) 3 (16) 0.94 

Currently taking biologics, n (%) 4 (21) 2 (10) 0.31 

Age, years, mean (SD)  55 (13) 52 (12) 0.46 

Disease duration, mean (SD) 10.95 (11.45) 10.90 (10.41) 0.95 

Methotrexate use, n (%) 10 (47.6) 14 (66.7) 0.21 

Prednisone use, n (%) 7 (33.3) 5 (23.8) 0.50 

Other oral DMARDS, n (%) 16 (76.21) 14 (66.7)  0.50 

Swollen joint count, M (SD) 12.24 (9.90) 10.71 (7.75) 0.89 

Tender joint count, M (SD) 5.38 (4.91) 3.71 (3.77) 0.49 

Early morning stiffness (mins), M (SD) 61.90 (100.27) 56.24 (104.41) 0.64 

C-reactive protein, mg/L, M (SD) 9.26 (25.35) 6.53 (9.78) 0.70 

VAS-Pain (0-100, 0=no pain), M (SD) 45.57 (30.53) 39.24 (25.95) 0.99 

VAS-PGA (0-100, 0=no activity), M (SD) 61.38 (23.11) 59.62 (22.89) 0.46 

DAS28-CRP, M (SD) 4.26 (1.03) 4.16 (1.55) 0.65 

* Note. 5 participants failed to complete the MBSR intervention and 4 participants did not 
complete the control intervention. These participants were excluded at baseline.  At 6 months, 
1.2% of data was missing from control and MBSR interventions respectively and were imputed 
using a standard carry-forward analysis; CRP, C-reactive protein; DAS28-CRP, Disease Activity 
Score in 28 joints; DMARD, disease-modifying anti-rheumatic drugs; MBSR, mindfulness based 
stress reduction; PGA, patient global assessment; VAS, visual analogue scale.   
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Figure 1. Change in outcome measures. (A) Change in tender joint count. (B) Change in 
swollen joint count. (C) Change in patient global assessment. (D) Change in C-reactive 
protein (CRP). Data are presented as mean (SEM). ANCOVA, analysis of covariance. 

This is the first study to show an effect of MBSR on reduced RA disease activity that was 

maintained at follow-up.  Although the mechanisms for this observation require further 

investigation, the positive effects of MBSR on joint tenderness, improved global 

assessment and pain, together with lack of effects on swollen joint count and CRP, may 

imply that a change in MBSR participants’ experience of RA rather than in underlying joint 

inflammation is responsible for the reduction in RA disease activity. This pattern of effects 

is also consistent with evidence linking mindfulness training to improved pain regulation 

(Rosenzweig, S et al., 2010; Zeidan et al., 2011) and well-established links between 

reduced pain and greater well-being among people with RA (Affleck, Tennen, Urrows, & 

Higgins, 1992).  In conclusion, the present findings offer clinicians preliminary evidence 

for the utility of MBIs in people with RA to help reduce experienced disease activity 
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(tender joints, patient global assessment, stiffness, pain) but not objective disease activity 

(swollen joints, CRP).   
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4.5 Flow of Participants and Mean RA Disease Activity Scores 

 
 
 
 
 

Figure 2.  Flow of participants through the study  
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Table 2. 
Mean outcomes at 2, 4 and 6 months for the MBSR versus the control group 

 Control MBSR ANCOVA P 

 Baseline 2 months 4 months 6 months Baseline 2 months 4 months 6 months Group Time Group *time 

DAS28-CRP 4.15 
(1.55) 

3.98 
(1.54) 

4.16 
(1.41) 

3.99 
(1.37) 

4.16 
(1.07) 

3.50 
(1.17) 

3.24 
(1.30) 

3.21 
(1.24)    

Change in DAS28-CRP  -.24 
(.93) 

-.12 
(.87) 

-.35 
1.04)  -.75 

(1.06) 
-.99 

(1.01) 
-1.04 
(1.03) 0.01* 0.41 0.38 

Swollen joint count 5.38 
(4.91) 

2.67 
2.78) 

3.52 
(3.41) 

3.05 
(3.14) 

3.71 
(3.77) 

2.00 
(2.63) 

1.76 
(2.55) 

2.33 
(3.79)    

Change in swollen joint 
count  -2.71 

(4.14) 
-1.85 
(4.04) 

-2.33 
(4.37)  -1.71 

(3.60) 
-1.95 
(3.85) 

-1.38 
(2.75) 0.55 0.56 0.16 

Tender joint count 12.24 
(9.90) 

11.67 
(10.03) 

12.14 
(10.36) 

11.14 
(10.50) 

10.71 
(7.75) 

8.10 
(7.87) 

7.00 
(8.76) 

6.71 
(8.26)    

Change in tender joint 
count  -.57 

(3.66) 
-.09 

(4.16) 
-1.10 
(5.49)  -2.61 

(4.67) 
-3.71 
(4.17 

-4.00 
(5.33) 0.02* 0.36 0.52 

CRP 9.26 
(25.35) 

5.45 
(9.76) 

5.48 
(9.54) 

4.58 
(6.69) 

6.53 
(9.78) 

8.13 
13.18) 

8.23 
(11.92) 

4.86 
(6.26)    

Change in CRP  -3.83 
(16.61) 

-3.81 
(16.93) 

-4.76 
(19.55)  1.78 

(9.26) 
1.88 

(9.57) 
-2.00 
(5.59) 0.13 0.56 0.38 

Patient global assessment 61.38 
(23.11) 

56.43 
(24.83) 

54.19 
(26.72) 

62.52 
23.98) 

59.61 
(22.57) 

72.29 
15.63) 

70.05 
(23.68) 

68.09 
(23.17)    

Pain (VAS) 45.57 
(30.53) 

42.10 
(30.50) 

48.48 
(27.36) 

44.90 
(27.39) 

39.24 
(25.05) 

29.81 
(20.83) 

29.14 
(23.96) 

30.24 
(24.46)    

Change in Pain (VAS)  -3.47 
(30.73) 

2.50 
(25.68) 

-.67 
(23.98)  -9.42 

(31.83) 
-10.09 
(33.05) 

-9.00 
(32.31) 0.04* 0.85 0.46 

Early morning stiffness 61.90 
(100.27) 

57.95 
(87.61) 

51.90 
(82.38) 

42.95 
(85.78) 

56.24 
(104.41) 

20.30 
(29.75) 

20.05 
(31.47) 

5.14 
(5.50)    

Change in early morning 
stiffness  -3.95 

(86.20) 
-10.00 
(63.28) 

-18.25 
(43.20)  -38.25 

(106.50) 
-38.25 

(112.36) 
-53.90 

(108.00) 0.03* 0.05 0.85 

Note. Raw score data are presented as mean (standard deviation; SD); Change score data are presented as adjusted mean, SD; VAS: visual analogue scale.  *Significant at p <0.5 
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4.6 Integration with Existing Mindfulness Studies in RA and Broader Literature 

Although the current study’s findings have already been reported and briefly interpreted 

(see 4.2 above), the shortened letter format did not permit discussion of the findings in light 

of broader literature or the study’s limitations.  Thus, in the section to follow the findings 

are integrated with the previous work in this area, some preliminary interpretations offered, 

and limitations of the study are noted.   

First, it is worth noting that the beneficial effect of mindfulness training on RA 

disease activity in the current report is in contrast with previous findings of no (Pradhan et 

al., 2007; Zangi et al., 2012) or limited (Zautra et al., 2008) effects on markers of RA 

disease activity.  Several considerations may help explain this apparent discrepancy.  First, 

the efficacy of the standardized MBSR intervention for a large number of physical health 

conditions is well established (Creswell, 2016) whereas the interventions utilized in other 

studies with RA samples (Pradhan et al., 2007; Zangi et al., 2012) were developed 

specifically for those studies and may have omitted key components and/or lacked 

comparable fidelity.   

Second, and relatedly, the MBSR group in the current study adhered to a 

standardized 8-week program of mindfulness exercises during sessions and homework, a 

process that likely maximized their exposure to the active ingredients of mindfulness 

training.  For example, practicing the same basic instructions regarding pain evident in all 

formal MBSR exercises - bringing attention towards (where possible) painful sensations 

(Kabat-Zinn, 1982), and “letting go” of mental commentary - may have helped to re-pattern 

the secondary responses to pain that are thought to amplify the pain experience (Cusens, 

Duggan, Thorne, & Burch, 2010).  Conversely, RA patients participating in non-

standardized MBIs may have spent less time cultivating this fundamental attitudinal shift 

towards pain due to the additional foci in those idiosyncratic interventions on creative 

exercises (Zangi et al., 2012) and interpersonal skills (Zautra et al., 2008).  It is thus 
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possible that the relatively greater experiential emphasis of MBSR in the present study (as 

compared to the broader psychoeducational focus in previous work) helped to consolidate 

skills vital to generating change on RA disease metrics.    

Although the absence of an effect on CRP levels suggests that improved immune 

function was unlikely implicated in reducing disease activity metrics in the present study, 

this possibility cannot be completely ruled out.   As outlined in Chapter 3, more recent 

studies have demonstrated effects for mindfulness training on CRP (Jedel et al., 2014; 

Malarkey et al., 2013) that are likely dosage-dependent (Daubenmier et al., 2012; 

Rosenkranz et al., 2013).  Theoretically, then, some (undetectable) reduction in 

inflammation may have contributed to the overall reductions in RA disease activity in the 

present MBSR group.   However, the small sample size of the RCT (which likely reduced 

statistical power) and/or an insufficient “dose” of mindfulness training may have limited 

the ability to detect an effect of MBSR on CRP.   

Finally, it is worth recalling that the present findings may partially reflect the 

successful matching of RA subjects on depressive history and/or medication.  As noted in 

the preface to this chapter (see Section 4.1), randomization has been problematic in earlier 

work (Pradhan et al., 2007).  Evidence suggests that people with RA and a history of major 

depression may respond better to mindfulness training than patients without such history 

(Zautra et al., 2008).  These individuals have greater “room” for improvement, either from 

a measurement perspective or psycho-biologically.  For example, given that a history of 

depression predicts future depression (Belsher & Costello, 1988; Lewinsohn, Zeiss, & 

Duncan, 1989), participants with a depressive history may thus have been experiencing 

residual symptoms that those without such history did not.  Accordingly, these individuals 

may have had lower scores on certain measures linked to depression in RA at baseline (e.g., 

joint tenderness and pain (Rathbun et al., 2013), leaving greater room for an upwards 

“shift” on these measures.  Alternatively, or in addition, given previous work suggesting 
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that systemic inflammation is associated with depressive symptoms in RA (Dantzer, 

O'connor, Freund, Johnson, & Kelley, 2008; Evans et al., 2005; Miller, Maletic, & Raison, 

2009), higher baseline inflammation among those with a depressive history may have 

increased the likelihood of MBSR reducing inflammation.  Clearly, these are speculative 

possibilities, and their empirical examination would likely require a larger sample to ensure 

sufficient statistical power.  Thus, worthy of future research, may be properly examining 

whether (and if so, how) mindfulness training is more effective for RA patients with a 

history of recurrent major depression.    

Additional limitations of the current study must be noted.  First, this study lacked an 

active control group, a consideration that naturally limits the ability to infer that the effects 

were attributable to the specific effects of mindfulness training (rather than non-specific 

components, such as group support and/or psychoeducation).  The generalizability of this 

report’s findings is also limited by the sample size and its composition, as participants were 

predominantly women who identified as New Zealand European.  Further, although it 

would have been logistically difficult to blind participants as to treatment, the lack of 

double-blinding may have created expectancy-type effects and biased the present results.  

The simple expectation of benefiting from MBSR by virtue of being randomized to this 

treatment may have influenced MBSR participants’ responses on self-report measures.   

Finally, the lack of follow-up points beyond six months prevented assessment of the 

intervention’s effect over the longer term.   

Such limitations notwithstanding, these findings offer preliminary evidence for the 

utility of MBIs in people with RA to help reduce disease activity and improve the 

experience of disease.  In the section to follow, the broader relevance of the findings to the 

first research question is discussed, followed by the introduction of the second focus of this 

doctoral work.   
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4.7 Interim Commentary:  From extending the Mindfulness Physical Health 
Literature to a Consideration of Mechanisms 

As noted, the current findings provide an early evidence of the possible utility of 

mindfulness training to improve patient-important and clinically meaningful outcomes in 

RA.  Given these symptoms are pervasive and strongly impact day-to-day functioning 

(Yazici et al., 2004), the importance of MBSR-related improvements in joint tenderness, 

pain and joint stiffness to RA patients, should not be under-estimated.  In addition to 

impacting quality of life, chronic pain is also linked to non-adherence to medication 

(Broekmans, Dobbels, Milisen, Morlion, & Vanderschueren, 2009), possibly reflecting a 

lack of self-efficacy regarding disease management (Neame & Hammond, 2005).  Non-

adherence to medication in RA may, in turn, lead to a substantial worsening of disease, 

readmissions to the hospital, death, and increased health care costs (Dunbar-Jacob & 

Mortimer-Stephens, 2001; Osterberg & Blaschke, 2005).  Thus, the current MBSR-related 

improvements in pain and joint tenderness (if sustained) may indirectly facilitate improved 

adherence over-time, with measurable benefits for healthcare utilization and costs.   

In addition to likely capturing the overall impact of RA disease on the individual, 

improvements in global disease assessments also have clinical value.  Global disease 

assessments are strongly influenced by perceived disability (Anderson et al., 2012) which, 

in turn, is a strong predictor of mortality in RA (Sokka et al., 2004; Wolfe et al., 2003).   

Finally, although the importance of inflammatory markers (such as CRP), both as 

surrogates of the disease process and as predictors of disease outcome is well recognized 

(Dawes et al., 1986; Van Leeuwen et al., 1997), such markers tend not to contribute 

information that changes clinical judgments of RA activity over and above self-report 

(Aletaha et al., 2005).   

Taken together, the current pattern of effects suggesting MBSR changed the RA 

patients’ experience of disease, necessarily raises the question: how may MBSR change the 

experience of RA disease and, more generally, which processes may account for the 
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relationship between mindfulness (training or trait) and salutary physical health?  Among 

the most important reasons to examine mindfulness mechanisms are the fact that an 

enhanced understanding of mechanistic processes may help isolate the active ‘ingredients 

of change’.  In turn, such identification could lead to the omission of less beneficial 

mindfulness practices that also consume time and energy while concurrently highlighting 

those deserving of increased emphasis, given their apparent centrality to therapeutic 

benefits (Chiesa, Serretti, & Jakobsen, 2012; Hölzel et al., 2011).  A better understanding of 

how mindfulness training works may also permit better selection of patients that are suited 

and likely to benefit from MBIs.  In the remainder of this thesis, the second focus in this 

doctoral work is therefore addressed:  how are emotion-related processes be implicated in 

the relationship between mindfulness (training and/or trait) and physical health, including 

RA?  
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 Why Does Mindfulness Training Improve Physical 
Health:  How Might Changes in Emotional Regulation and 

Experience Be Implicated? 

5.1 Introduction  

In the first part of this thesis, a review of the mindfulness and physical health literature 

highlighted the relative lack of research examining the ability of mindfulness training to 

improve objective, yet clinically meaningful markers of disease.  In response to this gap, a 

RCT of MBSR with RA patients was conducted and a published report of this study’s 

findings presented, followed by their integration with the broader mindfulness literature.   

In parallel to this enquiry, the current program of doctoral work considered a 

second, mechanism-oriented question:  how might we begin to account for the relationship 

between mindfulness training and better physical health outcomes?  At the time this 

doctoral work commenced, interest among mindfulness researchers as to the mechanisms of 

action underlying the relationship between mindfulness training and improved 

psychological health was rapidly growing. Several theoretical models or frameworks were 

published (Baer, 2003; Brown et al., 2007; Grabovac, Lau, & Willett, 2011; Hölzel et al., 

2011; Shapiro, S. L., Carlson, L. E., Astin, J. A., & Freedman, B., 2006; Vago & 

Silbersweig, 2012), together with a host of possible mechanisms.  Although it is not 

possible to provide an exhaustive review here, a brief list of factors implicated in 

mindfulness’s psychological benefits includes exposure, cognitive change (Baer, 2003), 

self-regulation, behavioral flexibility (Shapiro, S. L. et al., 2006) (Beshai, Prentice, & 

Huang, 2017) attention and emotion regulation (Vago & Silbersweig, 2012).  However, 

little work had examined what processes or pathways might account for the relationship 

between mindfulness training and/or high trait mindfulness and salutary physical health 

outcomes.  Given this gap, the second focus of this doctoral work arose from an interest in 

understanding how mindfulness training and/or high dispositional mindfulness might 

change emotions and emotion regulation in ways beneficial to physical health.  
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Among the candidate mechanisms proposed, and despite the likelihood that many 

mindfulness processes likely work synergistically (Hölzel et al., 2011), changes in emotions 

and emotional regulation are particularly relevant to physical health, because they involve 

whole-body changes (Gross, 2015) in the domains of subjective experience, behaviour, and 

peripheral physiology (Mauss, Levenson, Mccarter, Wilhelm, & Gross, 2005). There is also 

a consensus among mindfulness researchers that the fundamental shift in mindfulness 

training towards non-judgmentally accepting, rather than avoiding, negative emotional 

experience (Baer et al., 2006) leads to (or is characterized by) more adaptive emotion 

regulation (Teper, Segal, & Inzlicht, 2013) and improved emotional experience (Gratz & 

Tull, 2010). Improvements in emotion regulation and experience may therefore operate as a 

“biopsychosocial bridge” between mindfulness training and salutary physical health 

outcomes.  

To examine this possibility, two further empirical works were conducted as part of 

the program of doctoral study; a secondary analysis of the RCT data examining whether the 

effect of MBSR on RA disease activity was mediated by changes in depression and/or 

anxiety (see Chapter 6) and a laboratory study investigating the association of dispositional 

mindfulness with patterns of (i) emotion regulation in the context of physiological recovery 

(HRV) from acute emotional stress and (ii) emotional experience, as indexed by self-

reported emotion differentiation (see Chapter 7).  

Since the conduct of these two studies in 2011, research examining the relationship 

between mindfulness (training and trait), emotion regulation, and emotional experience has 

progressed substantially (for reviews, see (Heppner, Spears, Vidrine, & Wetter, 2015; 

Roemer, Williston, & Rollins, 2015).  Unsurprisingly, however, given the complexity of the 

processes involved, a definitive answer to the question of how mindfulness-related changes 

in emotion and emotion regulation are implicated in the context of physical health remains 

unanswered.  In providing a rationale for the remaining doctoral works, a selective review 

of the relevant literature (including studies published since the presented studies were 
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designed and conducted) is provided below.  After briefly defining key terms, the review 

will begin with an overview of studies examining emotion-related mechanisms and/or 

mediators of change in MBIs.  

5.2 Definitions and Use of Terms  

The literature investigating emotions and emotion regulation is large and heterogeneous 

with no real consensus around the ‘correct’ nomenclature (Buck, 1999; Gross, 2015). 

Similarly, researchers use several different terms when examining questions about 

processes of change (Kazdin, 2007).  For these reasons, key terms in the emotions and 

mechanisms literatures and their intended use in this thesis are outlined below.  

5.2.1 Emotions terminology  

Given researchers use the terms emotions and emotion regulation in “diverse and frequently 

idiosyncratic ways” (Gross, 2015; p.2), an essential first step is therefore to clarify the 

intended meaning of these terms as used in the current doctoral work.  In the approach 

taken here, emotions are specific positive and negative affective states (Lazarus, 1993) such 

as anger, amusement, and sadness, that are typically elicited by specific events and give rise 

to behavioral response tendencies relevant to these events (Alonzo & Reynolds, 1996).  

Emotion regulation refers to attempts to influence which emotions one has, when one has 

them, and how one experiences or expresses these emotions (Gross, 1998).  Although 

prototypic examples of emotion regulation are conscious, such as wilfully inhibiting one’s 

laughter at a child’s misbehaviour, emotion regulation can also be unconscious, such as 

when one quickly turns away from upsetting material (Gyurak, Gross, & Etkin, 2011).   

In relating these definitions to the current empirical works (see 5.1), then, the 

laboratory study’s examination of (1) participants’ differentiation among discrete positive 

and negative affective states is an example of differences in emotions while (2) HRV can be 

seen as a physiological index of the capacity for emotion regulation (Appelhans & 

Luecken, 2006; Thayer, Åhs, Fredrikson, Sollers, & Wager, 2012).   
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However, for the sake of conceptual clarity, it is worth noting that other constructs 

examined in the remaining empirical studies presented here are more accurately described 

using different terminology. Of note, depression and/or anxiety which are examined in the 

mediation analyses of the RCT (see Chapter 6), are examples of moods, which are longer-

lasting affective states, such as feeling grumpy, down, or great.  Relative to emotions, 

moods are typically broader, may lack a clear eliciting event, and often lack a clear action 

or motivational impulse (Parkinson, Totterdell, Briner, & Reynolds, 1996).   

Similarly, rather than directly indexing emotion, the trajectory of physiological 

recovery from acute emotional stress examined in the laboratory study is perhaps best 

conceptualized as illustrative of the stress response.  Stress responses typically refer to 

negative (but otherwise unspecified) affective states occasioned by an inability to manage 

situational demands (Gross, 2015). Stress responses, moods, and emotions are, in turn, all 

examples of affect, an umbrella term for psychological states that involve some valuation 

(Scherer, 1984) while the associated term affect regulation encompasses all efforts to 

influence such valenced responses (Westen, 1994).  Although these terms usefully describe 

the over-arching mechanism jointly examined by the works presented in the chapters to 

follow, these umbrella terms are seldom used in practice. Conseqeuently, the second 

research question is both framed and discussed using the widely accepted terminology from 

the emotions field (i.e. “emotions” and “emotion regulation”) (Gross, 2015).  The term 

emotional experience is also used in this thesis, where the intention is to distinguish the 

experiential from the regulatory aspects of emotional experience.  

5.2.2 Terms used in mechanisms research 

Given that the second part of this doctoral work explores the question of how mindfulness 

training “works” to benefit physical health, it is also useful to define the terms most 

commonly used when examining questions regarding processes of change.  Researchers in 

this area commonly use the term “mechanism(s) of change” and a mechanism is defined as 

“the process that is responsible for change.” In contrast, and while they may overlap, a 
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mediator is “an intervening variable that may account statistically for the relationship 

between independent variable and dependent variable” (Kazdin, 2003; p.3).  The term 

“mechanism” thus necessitates a greater level of specificity than does the term “mediator” 

and reflects the steps or processes through which therapy (or some independent variable) 

actually unfolds and produces the change (Kazdin, 2007, 2009). These definitions convey 

the meaning intended when the terms mechanism and mediator are used in the literature 

review below (see, 5.3).  

While the term mediator also describes the affective constructs (depression and 

anxiety) under examination in the mediation study, the terms process or pathway are used 

in this thesis when describing “changes in emotions and emotion regulation” with respect to 

the second research question.  Rather than employ the term “mechanism” (which implies a 

level of specificity in the underlying construct), use of the terms process or pathway is 

more consistent with the broader focus in this thesis on the role of mindfulness-related 

changes in emotions and/or emotion regulation in improving physical health.  Having 

defined the intended use of key terms in the remainder of this thesis, the literature 

examining emotion-related pathways in MBIs is reviewed below. 

5.3 Emotion-Related Pathways in Mindfulness-Based Interventions: A Review of 
Mechanism and Mediation Studies  

One of the most common methods mindfulness researchers have used to examine the 

much-asked question of how mindfulness training works has been to conduct RCTs or non-

randomized controlled studies examining the mechanisms or mediators of change in MBIs.  

In an attempt to synthesize the rapidly-growing literature in this area, several authors have 

published reviews and/or meta-analyses, particularly examining the mechanisms of MBSR 

and MBCT on psychological and physical health outcomes (Carlson, 2012; Gu, Strauss, 

Bond, & Cavanagh, 2015; Kuyken et al., 2016; Van Der Lee & Garssen, 2012). Many 

different mechanisms or mediators of change have now been examined empirically (for a 

summary, see Alsuaibe et al., 2017)   .  However, in line with the focus of the second 
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research question in this doctoral work, the primary objective of the current review is to 

establish a rationale for the continued study of changes in emotions or emotion regulation 

as mechanisms or mediators of change in MBIs. For ease of organisation, an overview of 

studies examining mechanisms and/or mediators of change in psychological health is 

provided first, followed by a discussion of mediators specifically examined or implicated in 

physical health.   

5.3.1 Mechanisms and mediators in populations with psychological conditions  

To begin, it is worth noting that the vast majority of studies examining mechanisms and/or 

mediators of change in the mindfulness literature have been conducted in populations with 

psychological health conditions, predominantly those diagnosed with anxiety and/or 

depression.  In laying the groundwork for the examination of depression and anxiety as 

mediators of mindfulness training in the context of physical health, it is important to first 

establish what is known to mediate these affective constructs as outcomes.  Such an 

understanding may inform the theoretical rationale for the study of depression and/or 

anxiety as mediators of mindfulness-related effects on physical health outcomes, 

particularly in physical health populations with high rates of comorbid depression and 

anxiety.  Given the volume of literature in this area, findings in relation to depression and 

anxiety are each considered in turn.   

5.3.1.1 Depression 
Six RCTs have evaluated whether self-reported mindfulness mediates the effects of MBCT 

on reducing depressive symptoms and risk of relapse, reporting inconsistent results.  For 

example, while three studies found a mediating role of total mindfulness (as measured by 

the FFMQ, KIMS and MAAS respectively) (Kearns et al., 2016; Kuyken et al., 2010; 

Shahar, Britton, Sbarra, Figueredo, & Bootzin, 2010), other studies have reported the 

mediating role of specific mindfulness facets, such as acceptance without judgment (Batink, 

Peeters, Geschwind, Van Os, & Wichers, 2013; Van Aalderen et al., 2012) (as measured by 

the KIMS), or curiosity (Bieling et al., 2012).   
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Studies evaluating whether rumination mediates the effects of MBCT on 

depression, are similarly inconsistent.  While two MBCT studies have indicated that 

reductions in depression were mediated by reduced rumination (Shahar et al., 2010; Van 

Aalderen et al., 2012) (as measured by the Rumination on Sadness Scale; (Conway, Csank, 

Holm, & Blake, 2000) and Rumination Response Scale (Nolen-Hoeksema, 2000) 

respectively, others have not found a mediating role of rumination (Batink et al., 2013; 

Bieling et al., 2012) as measured by the Experiences Questionnaire (Fresco et al., 2007) and 

RSS.  One study also found no effect of attentional processing (alerting, orienting and 

executive attention) in mediating the effect of MBSR on reducing depression (Van Den 

Hurk et al., 2011).  

Processes more directly indexing changes in emotional experience or regulation 

have more consistently mediated the effects of MBCT among individuals with depressive 

disorders.  For example, one study found that increased positive affect was associated with 

decreases in depression (Geschwind, Peeters, Drukker, Van Os, & Wichers, 2011) while 

another found that both increased positive affect and decreased negative affect mediated the 

effect of MBCT on depression (Batink et al., 2013).  Further, while two studies showed that 

reductions in worry mediated the effect of MBCT on depressive symptoms (Batink et al., 

2013; Van Der Lee & Garssen, 2012), another found a mediating role for increased self-

compassion, defined as “being open to one's own suffering, not avoiding it, generating the 

desire to alleviate one's suffering with kindness” (Kuyken et al., 2010; Neff, 2003, p. 87).  

Finally, in a laboratory study among individuals with recurrent depression who completed 

MBCT, reductions in emotional reactivity were found to mediate the relationship between 

MBCT and reduced depression (Britton, Shahar, Szepsenwol, & Jacobs, 2012).   

The use of different measures in studies examining total mindfulness and 

rumination as mechanisms and/or mediators likely contributes to the discrepant findings in 

this area.  However, it is also possible that the more consistent effects of emotion-related 
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processes in mediating the effect of MBCT on depression, relates to their more fundamental 

and/or proximal role in predicting and maintaining depression.  For example, evidence 

denotes mediating effects for specific mindfulness skills, such as acceptance without 

judgment (Batink et al., 2013; Van Aalderen et al., 2012), increasing self-compassion, 

(Kuyken et al., 2010), or improved affective states (Batink et al., 2013; Geschwind et al., 

2011). This may suggest that these processes are particularly crucial in countering key 

depressogenic processes, such as self-criticism, which has been shown to more strongly 

predict depression, than rumination and maladaptive emotion regulation (Ramel, Goldin, 

Carmona, & Mcquaid, 2004).  In contrast, the cognitive orientation of certain mechanisms 

and/or their possibly more distal relationship to depression, such as total mindfulness, 

rumination, and attentional processing, may help explain their less consistent role, in 

mediating the effects of MBCT on depression.  

Compared with conditions such as anxiety, depression is characterized by a broader 

emotion dysfunction (Watson, Clark, & Carey, 1988), and it would thus make theoretical 

sense that different mechanisms may mediate the effects of mindfulness training in 

depression and anxiety populations.  With this observation in mind, studies that have 

examined mechanisms/mediators of mindfulness training in individuals with anxiety 

disorders are reviewed next.   

5.3.1.2 Anxiety  
Relative to studies among individuals with depression, fewer mechanisms and/or mediators 

have been tested among persons with anxiety.  Mediating effects of mindfulness (total and 

specific facets), or processes with a relatively more “cognitive” focus have been 

demonstrated. For example, one RCT found that total mindfulness (as measured by the 

FFMQ) mediated the relationship between MBSR and anxiety (Vøllestad, Sivertsen, & 

Nielsen, 2011) while another reported that awareness and non-reactivity (as measured by 

the FFMQ) mediated the effects of MBSR on worry, and increased decentering mediated 

the effect on anxiety (Hoge et al., 2013).   
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Consistent with these results, two fMRI studies of individuals undergoing MBSR 

for generalized and social anxiety disorder, respectively, showed that when compared to 

active controls, the MBSR groups showed patterns of enhanced brain connectivity, a 

pattern taken as indicating enhanced decentering (Goldin & Gross, 2010; Hölzel et al., 

2013).  Given that changes in functional connectivity were correlated with improved 

anxiety in the MBSR groups in both studies, it was hypothesized that improved decentering 

was likely implicated in these effects.   

Taken together, research suggests that changes in emotional regulatory or 

experiential processes may more consistently mediate the effects of MBCT for depression.  

However, more cognitively-oriented mechanisms, such as decentering (Goldin, Ziv, 

Jazaieri, & Gross, 2012; Hoge et al., 2013; Hölzel et al., 2013) may play a greater role in 

the effect of MBSR among individuals with anxiety disorders.  

Although more research is needed to confirm this possibility, this interpretation 

regarding how mindfulness training may work to improve depression and anxiety as 

outcomes, suggests that these processes may also operate differently as mediators of change 

in physical health populations.  Depression and anxiety are logical candidate mediators of 

mindfulness training in physical health contexts, given their high incidence in chronic 

physical health conditions (Dimatteo, Lepper, & Croghan, 2000).  Further, prior 

longitudinal studies have shown that improved treatment of depression and anxiety in large 

primary care (Wells et al., 2004) and elderly arthritis (Lin et al., 2003) samples predict 

downstream benefits for physical health, several years later. However, before elaborating 

on this rationale, the existing literature in relation to mechanisms/mediators of mindfulness 

training in physical health populations, is first reviewed.   

5.3.2 Mechanisms and mediators in physical conditions  

Compared with psychological health conditions, relatively fewer studies have tested for 

possible mediators of MBSR and MBCT in people with physical health conditions.  In this 



65 

area, most attention has been paid to the potentially mediating role of mindfulness (total and 

specific mindfulness facets), with studies again reporting mixed findings.  

Among studies examining only mindfulness as a potential mediator, two RCTs of 

adapted-MBSR in females with cancer (Bränström, Kvillemo, Brandberg, & Moskowitz, 

2010) and with a heterogeneous cancer sample (Garland, Tamagawa, Todd, Speca, & 

Carlson, 2013) reported that increased total mindfulness (as measured by the FFMQ and 

MAAS) mediated the positive effects of MBSR on stress, mood disturbance, posttraumatic 

avoidance, and positive states of mind.  One of these studies further reported that present 

moment awareness and non-judging (as measured by the FFMQ) were the two most 

important mindfulness facets for improving psychological functioning in cancer patients 

(Garland et al., 2013).   

Increased total mindfulness (as measured by the MAAS) was also correlated with 

greater improvements in depression, anxiety and quality of life in a RCT of MBCT among 

people with coronary heart disease and current depression (O’doherty et al., 2015).  Further, 

in a RCT of individuals with diabetes, increased total mindfulness (as measured by the 

FFMQ) and observing and non-reactivity skills, mediated the effects of MBCT on 

depressed and angry mood, anxiety (only observing), and perceived stress (only non-

reactivity), from pre- to post-intervention.  From post-intervention to follow-up, MBCT-

related improvements in psychological health were mediated by acting with awareness and 

non-judging (Haenen, Nyklíček, Van Son, Pop, & Pouwer, 2016).  

However, studies examining mindfulness as well as other potential mediators in 

physical health samples have demonstrated a different pattern.  For example, two RCTs 

with cancer samples showed that total mindfulness (as measured by the MAAS and FFMQ 

respectively), did not mediate the effects of adapted-MBSR (Labelle, Campbell, & Carlson, 

2010) or Mindfulness-Based Cancer Recovery (MBCR) (Labelle, Campbell, Faris, & 

Carlson, 2015) on depressive symptoms, stress, and mood disturbance, while decreased 

rumination did (Labelle et al., 2010).  Recently, a RCT of MBCR versus Supportive 
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Expressive Group Therapy (SET) among distressed breast cancer survivors found that 

while increased social support partially mediated the effect of MBCR on improved mood 

and stress, total mindfulness (as measured by the MAAS) did not (Schellekens et al., 2017).  

In summary, a clear understanding of the processes mediating the effects of 

mindfulness training in physical health conditions is complicated by the fact that studies to 

date have examined (1) different mediators and (2) their effects on multiple psychological 

outcomes, despite the possibility that different outcomes are mediated by different 

processes.  However, it seems likely that the literature in this area will not be easily 

reconciled, in part because the mediators of mindfulness training in physical health samples 

may depend on several factors, including the particular psychological challenges in the 

patient population of interest. Thus, to be of maximum clinical utility (i.e. help inform 

which therapeutic processes require targeting in patient populations), ongoing work in this 

area should seek to determine the most relevant general mediators of mindfulness training 

in physical health samples.  

In addition to suggesting this focus for future research, the studies reviewed above 

also suggest several more general limitations to existing mediational research.  First, less 

attention has been given to the mechanisms of MBCT/MBSR in populations with physical 

health conditions when compared to populations with psychological difficulties.  Studies 

examining physical health conditions have also focused primarily on psychological 

outcomes such as stress, anxiety, depressive symptoms, and have neglected to examine 

possible mediators of physical health outcomes.   

Underscoring the need for research to address these gaps are the rising rates of 

individuals diagnosed with chronic (sometimes multiple) physical illnesses, co-existing 

mental health conditions, and the complexity inherent to the medical management of these 

individuals (Tinetti & Studenski, 2011).  Thus, for adjunctive approaches (such as 

mindfulness training) to maximally benefit these individuals and their treating clinicians, 

interventions should equip patients to better manage the psychological distress of chronic 
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illness and, in so doing, also benefit their physical health in relatively “side-effect free”, and 

low-cost ways.  

5.3.3 Conclusion: evaluating depression and anxiety as mediators of mindfulness training 
in RA 

As previously noted, depression and anxiety are two plausible mediators of the effects 

mindfulness training has on physical health outcomes.  Further, although both anxiety and 

depression may mediate the effects of mindfulness training in improving measures of 

physical health, it is possible that either anxiety or depression may more strongly mediate 

the effect of MBSR/MBCT in particular physical health conditions, depending on the 

“event” or illness that is being coped with and its particular challenges.   

For example, in disease contexts that are potentially life-threatening or where the 

prognosis is uncertain (for example, in certain cancer populations or patients who have 

experienced a recent myocardial infarction (MI)), anxiety may more strongly mediate the 

effects of mindfulness training.  Fear or anxiety regarding cancer recurrence is common in 

certain cancer populations (Koch et al., 2014; Kohl, Rief, & Glombiewski, 2013; 

Schroevers, Ranchor, & Sanderman, 2003) and anxiety has been shown to more strongly 

predict cardiac outcome than depression in post MI patients (Strik, Denollet, Lousberg, & 

Honig, 2003).  In contrast, depression may be a stronger mediator in some more chronic 

physical health conditions, in which individuals are having to come to terms with ongoing 

symptomology and possibly permanently decreased levels of functioning (for example, 

certain chronic pain populations).  Depression may also be a more likely mediator of 

mindfulness training than anxiety in chronic inflammatory conditions, given the links 

between depression and inflammation (Jandackova, Britton, Malik, & Steptoe, 2016).  

An understanding of whether anxiety or depression is a better mediator of the effect 

of mindfulness training on physical health outcomes is therefore important, because 

answering this question may facilitate the leveraging of MBIs in maximally efficient ways.  

For example, the “upstream” psychological (for example, broadly emotion-, or cognitive-



68 

related) processes that are most central to mindfulness-related improvements in 

“downstream” physical health metrics could be targeted.   

While preliminary research has evaluated mechanisms and/or mediators of 

mindfulness related effects in cancer (Bränström et al., 2010; Labelle et al., 2010; Labelle 

et al., 2015; Schellekens et al., 2017), CHD (O’doherty et al., 2015) and diabetes (Haenen 

et al., 2016), there are other chronic illness populations in which the possible mediators of 

mindfulness training remain unexplored. Of note, while mindfulness training appears to be 

of benefit to persons with RA (see Chapter 4), they nonetheless represent one patient group 

in which mediation studies have yet to be conducted.  The high prevalence of comorbid 

depression and anxiety in RA (Matcham et al., 2013; Waraich, Goldner, Somers, & Hsu, 

2004) provides important prima facie evidence for this possibility.   

Against this background, we conducted a secondary analysis of the RCT presented 

in Chapter 4, in which depression and anxiety were examined as mediators of the effect of 

MBSR on RA disease activity.  Given the exploratory nature of this report, no a priori 

predictions were made as to the relative strength of anxiety or depression as mediators of 

improved RA disease activity. The report examining these questions is presented in the 

chapter to follow.   
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 Changes in Emotional Experience as Mediators of 
the Relationship Between MBSR and Improved Physical Health 

6.1 Citation  
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Mindfulness-Based Stress Reduction with Individuals who have Rheumatoid Arthritis:  

Evaluating depression and anxiety as mediators of change in disease activity.   Mindfulness, 
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6.2 Abstract 

Although the current randomized controlled trial has previously reported an effect of 

mindfulness-based stress reduction (MBSR) on improving disease activity in Rheumatoid 

Arthritis (RA), the possible mechanisms underlying this relationship remain unknown.  

This report presents secondary analyses examining anxiety and depression as potential 

mediators of the effect of MBSR on changes in RA disease activity.  Fifty-one RA patients 

were randomized to either MBSR or to a wait-list control group.  Depression and anxiety 

(Hospital and Anxiety Depression Scale) and RA disease activity (DAS28-CRP) were 

assessed at baseline (T1), post-treatment (T2) and at two (T3) and four (T4) months’ 

follow-up.  Intention to treat (ITT) and per protocol (PP) analyses using multivariate 

analyses of variance showed that depression was lower in the MBSR than in the control 

group, post-treatment and at both follow up time-points.  PP analyses suggested that 

anxiety was lower in the MBSR than in the control group post-treatment.  In partial support 

of expectation, mediation analyses showed that a reduction in depression across the 

intervention (T2-T1) mediated the effect of MBSR on improvements in RA disease activity 

at both follow-up time points (T3-T1; T4-T1).  This effect held across ITT and PP analyses.   

PP analyses also suggested an indirect effect of MBSR on RA disease activity via increased 

anxiety at T3, but not at T4.   Together, findings suggest that improvements in depression 

(rather than anxiety) may mediate the effect of MBSR on RA disease activity.  Screening 
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for, and treating depression in RA with MBSR, may have downstream benefits for RA 

disease activity.   

 

Keywords:  Randomized controlled trial, Mindfulness-based stress reduction, RA disease 

activity, depression, mediation  

 

6.3   Introduction  

Despite major advances in the pharmacological management of rheumatoid arthritis (RA), 

many patients continue to experience some degree of disease activity (Cutolo, Kitas, & Van 

Riel, 2014; Isaacs & Ferraccioli, 2011).  Adding to the disease burden, individuals with RA 

are two to three times more likely than the general population to develop anxiety and 

depression (Matcham et al., 2013; Spitzer, Kroenke, Williams, & Löwe, 2006; Waraich et 

al., 2004).  Some research suggests anxiety presents in the early stages of RA disease onset 

(Treharne, Kitas, Lyons, & Booth, 2005; Wittchen, Kessler, Pfister, Höfler, & Lieb, 2000) 

and can be a precursor to later depression (Vandyke et al., 2004).  However, both 

depression and anxiety have been linked with poorer health outcomes in RA, including 

worse symptoms of pain (Vandyke et al., 2004) and fatigue (Matcham, Norton, Scott, Steer, 

& Hotopf, 2015), poor compliance to medication (Dimatteo et al., 2000), increased health 

care costs (Lubeck et al., 1986; Lundkvist, Kastäng, & Kobelt, 2008) and even mortality 

risk (Dimatteo et al., 2000).  There is a well-established need for adjunctive interventions to 

facilitate the management of RA to enhance health outcomes in this patient group.  

One promising adjunct for treating a broad range of chronic diseases is 

Mindfulness-Based Stress Reduction (MBSR) (Kabat-Zinn, 1990).  MBSR is a group 

intervention that involves intensive training in mindfulness meditation and learning its 

applications for daily living, coping with stress, illness, and pain (Baer, 2003; Kabat-Zinn, 
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2003).  Mindfulness meditation is the practice of paying attention, on purpose, moment-to-

moment in a way that is nonjudgmental and nonreactive.  Participants report greater 

equanimity and less distress secondary to uncomfortable sensations, thoughts, and emotions 

(Brown & Ryan, 2003b).  Increasing evidence supports the use of MBSR and other 

mindfulness-based approaches among people with chronic illness to improve psychological 

and physical health outcomes (Grossman et al., 2004; Keng, S. et al., 2011). 

Three controlled trials in RA have shown that those randomized to mindfulness 

treatments improved on measures such as psychological distress, depression, self-efficacy, 

and overall well-being relative to controls (Pradhan et al., 2007; Zangi et al., 2012; Zautra 

et al., 2008). We have previously reported results from a randomized controlled trial of 

Mindfulness-Based Stress Reduction (MBSR) showing a reduction in RA disease activity 

that was maintained at four and six months (Fogarty, Booth, Gamble, Dalbeth, & 

Consedine, 2015).  However, this key finding also noted that the intervention’s effects were 

more strongly evident in specific elements of disease activity.  Specifically, MBSR 

participants scored higher in the more subjective metrics (patient global assessment and 

tender joint count) across time, while the objective measures of inflammation (swollen joint 

count and CRP) did not change.  Similarly, compared with the control group, MBSR 

participants reported consistently less early morning stiffness and pain post-treatment and 

at both follow-up points.   

Recent research in RA, together with mindfulness literature, is consistent with the 

notion that changes in depression and anxiety may underpin the positive effects of 

mindfulness on RA disease activity.  Cross-sectional research consistently shows strong 

links between greater depression and greater RA disease activity, pain, function, global 

assessments and acute-phase reactants (Cordingley et al., 2014; Godha, Shi, & 

Mavronicolas, 2010; Lok, Mok, Cheng, & Cheung, 2010).    In a recent longitudinal study 

using a large RA sample, symptoms of depression predicted improvement in RA disease 

activity on patient–reported measures of pain, global disease assessment, and functioning as 
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well as on physician-assessments of tender joint count and global disease activity (Rathbun, 

A. M., Harrold, L. R., & Reed, G. W., 2015).   While there is more limited evidence for an 

association between anxiety (as distinct from depression) and RA outcomes, a recent cross-

sectional study showed that showed that anxiety had a similar relationship with RA disease 

activity and functional limitation, albeit with weaker effect sizes (Visvanathan, Galloway, 

Matcham, Hotopf, & Norton, 2016).   

These links between depression, anxiety, and RA disease activity suggest that 

changes in depression and/or anxiety may influence RA disease activity in the present 

sample.  Given that mindfulness training reduces anxiety and depression in a range of 

chronic illness populations (Merkes, 2010), it seems reasonable to expect anxiety and 

depression to improve more in the MBSR versus the control group among the RA patients 

in this study.  Such improvements may, in turn, facilitate greater reductions in RA disease 

activity among those receiving mindfulness training.  Based on the above, the current report 

presents findings from a secondary analysis of RCT data in which we hypothesized that (1) 

participants randomized to the MBSR condition would experience greater improvements in 

anxiety and depression compared with control participants and (2) that improvements in 

depression and anxiety would mediate MBSR participants’ greater reductions in disease 

activity.   

6.4  Method  

6.4.1 Participants 

The flow of participants through the study is shown in Figure 1.  Women and men 

aged 25 -75 years diagnosed with RA, according to the 1987 American College of 

Rheumatology classification criteria, (Arnett et al., 1988) were recruited from 

rheumatology clinics at the Auckland and Counties-Manukau District Health Boards, 

Auckland, New Zealand, between September and December 2010.  Additional inclusion 

criteria required fluency in English and the ability to attend study sessions and assessments.  
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Participants were excluded if they had a major psychiatric illness (below), an active self-

reported alcohol or drug dependency, were concurrently participating in another clinical 

trial, were scheduled for major surgery, or if they had significant prior meditation 

experience.   Participants with a current diagnosis of clinical depression were eligible to 

participate provided their condition was well-managed, as assessed by self-report and 

telephone screening.   Potential participants from rheumatology clinics were sent a letter of 

invitation and the study was also advertised by Arthritis New Zealand.   All interested 

participants were telephoned by an Intern Health Psychologist.  Participants were given oral 

and written information about the intervention and study procedures before deciding 

whether to take part and gave informed consent before their inclusion.   The study was 

approved by the Northern Regional Ethics Committee in August 2010 and registered as a 

clinical trial with the Australian and New Zealand Clinical Trials Registry 

(ACTRN12610000485033).     

 

6.5 Procedure  

In this six-month single-blind randomized controlled trial of people with RA, 

participants were randomly assigned to MBSR or a routine care control group.  The lead 

author block randomized participants using the computer package Research Randomizer, 

4.0 (Urbaniak & Plous, 2013) to ensure that equal numbers of patients taking biologic 

DMARDS and those with a history of depression (two or more episodes of major 

depression) (Zautra et al., 2008) were in each treatment group.  Women and men were also 

block randomized to reflect the greater incidence of RA in women (approximately 3:1 

female to male ratio within the general population) (Alamanos, Y. & Drosos, A., 2005).  

Participants completed baseline assessments before being informed of their treatment 

allocation by the lead author.   Participants randomized to the routine care control group 

were eligible to receive the MBSR intervention free-of-charge at the end of the study.   
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The MBSR course was 8 weeks in length, with participants meeting once weekly 

for 2 hours and also attending a full-day retreat half-way through the course.  MBSR 

participants completed the course in three groups:  groups 1 (n=9) and 2 (n=7) began the 

intervention in January 2011 and group 3 (n= 5) in April 2011.  In each session, participants 

practiced mindfulness-based exercises and participated in discussions of a specific topic 

related to living with chronic illness (i.e. coping with pain and stress).  Through meditative 

practices including awareness of breathing, mindful eating, body scan meditation, walking 

meditation, gentle yoga (tailored to accommodate patients with RA), loving-kindness 

meditation, and mindful speaking and listening, participants were encouraged to become 

aware of, and intentionally respond to, their bodily sensations, thoughts, and emotions.  For 

further information regarding the content of each MBSR session, see Appendix 1.  The 

group facilitator was the lead author of the study who trained through the Center for 

Mindfulness at the University of Massachusetts Medical School (CMUMMS).  At the 

initial class, participants were each given a workbook (based on standard CMUMMS 

course materials) and a set of six CDs, each with guided instructions for a specific type of 

mindfulness exercise. They were instructed to practice at home for 30 minutes per day, 6 

days per week, with specific practices assigned for each week.  Participants were 

encouraged to a keep a log of their home practice which was submitted to the group 

facilitator at the beginning of each MBSR session. Participants in the control group were 

informed that they would be invited to participate in MBSR after all data collection was 

completed.  During the study, control participants completed all assessment points at the 

same time as MBSR participants.  All participants received routine rheumatology care 

throughout the study.    
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6.6 Measures 

Anxiety and depression were measured with the Hospital and Anxiety Depression 

Scale (HADS; Zigmond & Snaith, 1983). The HADS is a self-report questionnaire 

specifically designed to assess anxiety and depression among patients with demonstrated 

validity and reliability in RA populations (Pincus et al., 1996). The 14-item instrument is 

divided into two subscales measuring anxiety (HADS anxiety) and depression (HADS 

depression). Responses are scored on a scale from 0-3, with higher total scores on each 

subscale indicating greater distress.  The HADS was one of several questionnaires mailed 

to participants at each time-point.  Participants were given approximately one week to 

complete the questionnaires including the HADS before submitting them at their clinical 

assessment.  Clinical assessments were conducted at each time-point, during which 

participants’ RA disease activity was evaluated by physical examination and self-report, by 

a trained research assistant.  RA disease activity was measured by the four-variable Disease 

Activity Score in 28 joints - C-reactive protein (DAS28-CRP) (Wells et al., 2009).  The 

DAS28-CRP is a composite measure which includes the number of tender and swollen 

joints, C-reactive protein (CRP), and a patient’s assessment of disease activity on a 100-

mm visual analog scale.   The research assistant conducting the clinical assessments was 

blind to treatment allocation and participants were instructed not to discuss their treatment 

allocation during the clinical assessment.  Participants were assessed at baseline (T1), post-

intervention (T2), and at two and four months’ follow-up (T3 and T4).    

6.7 Data analyses 

All analyses were run with SPSS version 24.   Intention to treat (ITT) and per protocol (PP) 

analyses were conducted.  The change over time, treatment differences, and their 

interaction were analyzed using multivariate analysis of covariance.  Baseline scores were 

included as covariates.  The sphericity assumption was verified for all main (group or time) 

and significant interaction (group by time) effects.   A significance level of .05 (two-sided) 
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was used for all outcome variables.  Partial eta squared (η2) was calculated as a measure of 

effect size.   ITT analyses replaced missing values using the mean of the other group, in line 

with recommended practice where dropout rates are less than 20% and disease course in 

comparison groups is similar (Armijo-n et al, 2009; Unnebrink & Windler, 2001).   Among 

those participants who completed treatment, missing data from follow-up assessments was 

imputed using repeated measures data.  For example, for missing data at T3, the difference 

between T4 and T2 was calculated and divided by 3, theoretically representing the extent of 

change across 3 timepoints.   This value was then subtracted from T4, to yield the T3 value.   

To test the hypothesized mechanisms of mindfulness training in this patient sample 

temporally, we examined whether the effects of MBSR on changes in RA disease activity 

at each follow-up point, (T3-T1 and T4-T1) were mediated by changes in anxiety and/or 

depression from baseline to posttreatment (T2-T1).  Figures 2 and 3 display a graphical 

representation of the hypothesized associations.   A mediation model with gender, history 

of depression, and biologics status included as covariates was tested, using the PROCESS 

macro by Hayes (Hayes, 2013) (v. 2.13.1) with bias corrected bootstrapping (5000) to 

obtain 95% confidence intervals (CIs) for testing the total indirect effect and the specific 

indirect effects.  Bias corrected bootstrapping has been found to have greater power than 

alternative tests of indirect effects (Fritz & Mackinnon, 2007), and it requires no 

assumptions regarding the shape of the sampling distribution of the indirect effect.  An 

indirect effect was considered significant if the 95% CI for the coefficient estimate did not 

include zero.     
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6.8 Results  

6.8.1 Sample description 

There were 51 participants enrolled in the study, with 26 randomized to the MBSR 

group and 25 to the control group.  In the MBSR condition, 5 participants began but failed 

to complete the intervention and 4 participants in the control group were lost to follow-up.  

(see Figure 1).  ITT analyses included these participants (n=51).  PP analyses excluded 

participants who failed to complete treatment at baseline, and were conducted with the 

twenty-one participants in each group that completed the intervention: (n=42).  Consistent 

with previous MBSR studies among patients, completion of MBSR was defined as having 

attended at least six of the eight scheduled class meetings (Lengacher et al., 2009).  For a 

summary of the MBSR sessions completed by the participants, see Table 3.  At T4, two 

participants in each group were lost to follow-up (failed to complete two of the assessment 

points) but were included within all analyses.   Results from each of the ITT and PP 

analyses are presented below.   

At baseline, the intervention and control groups did not differ on sex (female sex 

88% in each group) age (52 years and 55 years), employment, medication use, history of 

depression or RA disease activity (both groups had moderate RA disease activity).  More 

detailed demographic information from the 51 study participants is reported in Table 4.        

 

6.8.2 Effects of treatment allocation on RA disease activity 

Although we have previously reported the effect of MBSR on reducing RA disease 

activity (Fogarty et al., 2015), for the purposes of the present mediation analysis, results are 

also reported here.  ITT and PP analyses demonstrated that there was no effect of time or an 

interaction between time and group on changes in DAS28-CRP.  However, ITT analyses 

demonstrated a trend towards a main effect of group (p=.08, η2 =.07) such that DAS28-CRP 

scores in the MBSR group tended to be lower across time, compared with the control 

group, immediately after the intervention and at both follow-up points.   In PP analyses, this 
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effect was statistically significant, (p=0.01, η2 =0.17).   For results in relation to treatment 

effects on the separate DAS28-CRP components and secondary outcomes, see (Fogarty et 

al., 2015).    

6.8.3 Effects of treatment allocation on depression and anxiety 

Results from ITT and PP analyses showed that there was no effect of time or an interaction 

between time and group on HADS depression scores.  However, both ITT and PP analyses 

showed that there was a main effect of group (ITT: p=0.019, η2 =0.12; PP: p=0.008, η2 

=0.17) on HADS depression scores.  Consistent with expectation, HADS depression scores 

in the MBSR group were lower than those of the control group, at post-treatment and at 

both follow-up measurement points (see Table 5).    

In relation to HADS anxiety, ITT analysis demonstrated no main effects of time or 

group and no interaction effects.  However, using PP analysis, visual inspection of the 

estimated mean HADS anxiety scores of both groups suggested that, across time, HADS 

anxiety scores were generally lower in the MBSR, compared with the control group.  The 

lower anxiety scores among the MBSR group appeared most evident at T2, with the 

magnitude of this difference appearing to diminish at T3 and T4.  Although PP analyses 

showed there were no effects of time or interactions between time and group on HADS 

anxiety scores, there was a trend towards a main effect of group (p=0.09, η2 =0.07).   HADS 

anxiety scores tended to be lower in the MBSR, relative to the control group, across time.  

Although post hoc tests would have been desirable to evaluate the statistical significance of 

between-groups differences in HADS anxiety at each time-point, these tests were avoided.  

Multiple tests would have diminished statistical power further, due to the need to correct 

for type I error.   

Contrary to expectation, across ITT and PP analyses, there were no interactions 

between time and treatment condition, which precludes definitive conclusions as to the 
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causal role of MBSR in facilitating lower depression and anxiety among the MBSR group.   

In theory then, some unknown variable may have accounted for lower depression and 

anxiety among the MBSR group.  Controlling for baseline scores in all analyses, however, 

rules out the possibility of pre-existing differences in these variables and it is possible that 

low statistical power obscured the detection of interaction effects across time.   Although 

mediation analyses were not designed to examine treatment effects in the current report, 

significant effects of treatment condition were found on changes in depression and anxiety 

(T2-T1) in PP analyses, and on changes in depression only, in ITT analyses (see Figures 2 

and 3).  Such results may imply a causal role of MBSR in improving depression and 

anxiety.  Results from the mediation analyses are more fully described below.   

Finally, although only PP (but not ITT) analyses suggested that HADS anxiety 

scores were marginally lower in the MBSR group across all time-points, anxiety was 

retained in the mediation model.    Only data representing the lower anxiety scores in the 

MBSR, relative to the control group at baseline and post-treatment (T2-T1, see Figures 2 

and 3) were tested.   Prior to conducting the mediation analyses, tests to see if the data met 

the assumption of collinearity indicated that multicollinearity was not a concern (HADS 

anxiety, Tolerance = 0.36  VIF = 2.76) and (HADS depression, Tolerance = 0.36  VIF = 

2.36). 

6.8.4 The effect of treatment allocation on RA disease activity mediated by changes in 
anxiety and depression 

The mediation model and all respective coefficients of the model are presented in Figures 2 

and 3.  Below, we describe the results for the tests of the indirect effects at T3 and T4.  At 

T3, ITT and PP analyses showed that the total indirect effect (sum of the specific indirect 

effects) was significant (ITT:  β = .35, SE = .08, 95% CI: .18 to .52) (PP: β = .57, SE = .27, 

95% CI: .09 to 1.16).  As hypothesized, there were significant indirect effects of MBSR on 

changes in RA disease activity via changes from baseline to post-treatment in depression 
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(ITT: β = .35, SE = .08, 95% CI: .18 to .52) (PP: β = 1.01, SE = .37, 95% CI: .45 to 2.00).  

However, while ITT analyses showed that there was no indirect effect of MBSR on 

improved RA disease activity via changes in anxiety (β = -.14, SE = .07, 95% CI: -.29 to 

.01), PP analyses demonstrated that anxiety did mediate the MBSR-improved RA disease 

activity relationship at T3; (β = -.44, SE = .28, 95% CI: -1.13 to -.04).  At T4, both ITT and 

PP analyses showed that the total indirect effect was significant (ITT: β = .36, SE = .18, 

95% CI: .05 to .77) (PP: β = .59, SE = .27, 95% CI: .14 to 1.26).  Again, there were 

significant indirect effects of MBSR on changes in RA disease activity via changes from 

baseline to posttreatment in depression (ITT: β = .34 SE = .09, 95% CI: .15 to .52) (PP: β = 

1.00, SE = .38, 95% CI: .43 to 2.04).  However, neither ITT nor PP analyses showed 

significant indirect effects of MBSR via changes in anxiety (ITT: β = -.13, SE = .08, 95% 

CI: -.29 to .03) (PP: β = -.42, SE = .32, 95% CI: -1.07 to .10).   

Results from ITT and PP analyses support our hypothesis that the effect of MBSR 

on reductions in RA disease activity would be mediated by improvements in depression.  

However, partially consistent with expectation, an increase in anxiety mediated the effect of 

MBSR on improved RA disease activity among MBSR completers at T3 only.  In analyses 

conducted with all participants randomized to treatment (irrespective of whether they 

completed their assigned intervention), anxiety did not emerge as a significant mediator at 

either time-point.   

The relative size and direction of the beta coefficients estimating each of the indirect 

effects of depression and anxiety also require interpretation.  As might be expected, the beta 

coefficients were larger in PP versus ITT analyses, suggesting that reductions in depression 

and anxiety more strongly mediated the improvements in RA disease activity among 

MBSR completers.  Among this group, of the total indirect effects (T3: β = .57; T4: β = 

.59), an estimated one unit reduction in HADS depression at T3 (β = 1.01) and T4 (β = 
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1.00) resulted in a one unit reduction in total DAS28-CRP scores.    However, again among 

MBSR completers, an estimated 0.44 unit increase in HADS anxiety at T3 (β = -.44) 

resulted in a one unit reduction in total DAS28-CRP scores.  While the relatively weaker 

effect of anxiety (versus depression) on downstream RA disease activity is consistent with 

prior research (Visvanathan et al., 2016), the reasons why an apparent increase in anxiety 

(among MBSR completers only) resulted in improved RA disease activity are unclear.  We 

discuss these findings further below.  

 

No adverse events were reported during the study.   

 

Table 3.  Table of treatment adherence among the 26 participants randomized to MBSR  

 

 

 

 

 

 

 

  

 Week 
1  

Week 
2 

Week 
3 

Week 
4 

Week 
5  

Week 
6  

Week 
7  

Week 
8 

Retreat 
Day  

Number 
and 
percentage 
(%) of 
participants 
attending  

 22 
(85)  

23  
(88) 

17 
(65) 

19 
(73) 

19 
(73) 

18 
(69) 

17 
(65) 

20 
(77) 

20 
(77) 

Number 
and 
percentage 
of dropout 

3 1 0 1 0 0 0 0 0 
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Table 4. Baseline characteristics of 51 patients for the study groups 

 

 
 
 
  

 
 
 

Control group 
(n =25) 

MBSR group 
(n =26) 

P  

Female, n (%) 22 (88) 23 (88) 0.63 

New Zealand European, n (%) 13 (52) 18 (69) 0.45 

Employed (part or full-time), n (%) 13 (52) 19 (73) 0.23 

History of depression, n (%) 4 (16) 5 (19) 0.94 

Currently taking biologics, n (%) 5 (20) 4 (15) 0.31 

Age, years, mean (SD)  55 (13) 52 (12) 0.46 

Disease duration, mean (SD) 10.95 (11.45) 10.90 (10.41) 0.95 

Methotrexate use, n (%) 12 (48) 17 (65) 0.19 

Prednisone use, n (%) 7 (28) 5 (19) 0.50 

Other oral DMARDS, n (%) 16 (64) 14 (54)  0.50 

Swollen joint count, mean (SD) 12.24 (9.90) 10.71 (7.75) 0.89 

Tender joint count, mean (SD) 5.38 (4.91) 3.71 (3.77) 0.49 

Early morning stiffness (mins), mean (SD) 61.90 (100.27) 56.24 (104.41) 0.64 

C-reactive protein, mg/L, mean (SD) 9.26 (25.35) 6.53 (9.78) 0.70 

Pain visual analogue scale, mm, mean (SD) 45.57 (30.53) 39.24 (25.95) 0.99 

Patient global assessment, mm, mean (SD) 61.38 (23.11) 59.62 (22.89) 0.46 

DAS28-CRP, mean (SD) 4.26 (1.03) 4.16 (1.55) 0.65 
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Table 5.   Observed outcomes at post-treatment, 2 and 4 months for the MBSR versus 
the control group  

 Control MBSR 

 Baseline 2 
months 

4 
months 

6 
months Baseline 2 

months 
4 

months 
6 

months 

         

DAS28-
CRP 

4.15 
(1.40) 

3.90 
(1.41) 

4.01 
(1.34) 

3.86 
(1.29) 

4.16 
(.91) 

3.60 
(1.01) 

3.42 
(1.21) 

3.37 
(1.15) 

Change in 
DAS28-

CRP 
 

-.18 
(.93) 

-.22 
(.85) 

-.46 
(.97)  

-.75 
(1.06) 

-.80 
(.98) 

-.89 
(.95) 

HADS-
depression 

5.52 
(3.12) 

5.56 
(3.50) 

4.55 
(3.21) 

4.86 
(3.46) 

6.24 
(3.72) 

4.42 
(2.27) 

4.17 
(2.30) 

4.42 
(2.70) 

Change in 
HADS-

depression 
 -.92 

(2.75) 
-.82 

(1.43) 
-.78 

(1.91) 
 -1.68 

(2.74) 
-2.13 
(2.87) 

-1.82 
(2.45) 

HADS-
anxiety 

7.28 
(3.64) 

6.84 
(3.66) 

5.90 
(3.48) 

6.52 
(3.70) 

9.33 
(4.09) 

6.63 
(2.07) 

5.68 
(2.66) 

6.62 
(3.12) 

Change in 
HADS-
anxiety 

 -.78 
(1.91) 

-1.30 
(2.86) 

-.79 
(2.58) 

 -2.42 
(3.30) 

-3.79 
(3.45) 

-2.43 
(4.13) 
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Figure 3. Regression coefficients of the mediation model using ITT analyses to examine 

the effect of treatment allocation on reductions in RA disease activity at T3 and T4 through 

improvements in anxiety and depression from baseline to posttreatment (T2-T1), 

controlling for gender, biologics status and history of depression at baseline.  *p < .05.  **p 

<.01 *** p < .001.      
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Figure 4. Regression coefficients of the mediation model using PP analyses to examine the 

effect of treatment allocation on reductions in RA disease activity at T3 and T4 through 

improvements in anxiety and depression from baseline to posttreatment (T2-T1), 

controlling for gender, biologics status and history of depression at baseline.  *p < .05.  **p 

<.01 *** p < .001.   
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6.9 Discussion 

 
The current report presents secondary analyses from a randomized controlled trial of 

a standardized 8-week MBSR intervention that has been reported elsewhere (Fogarty et al., 

2015), a reduction in RA disease activity following MBSR that was maintained at 2 and 4 

months follow-up.  The current report tested additional questions regarding changes in 

depression and anxiety as well as evaluating whether changes in these outcomes mediated 

subsequent changes in RA health.  Consistent with prior mindfulness studies in RA 

(Pradhan et al., 2007; Zautra et al., 2008), and our first hypothesis in part, depression was 

lower among the MBSR, than the wait-list control group, immediately posttreatment and at 

both follow-up timepoints.  This result was maintained across ITT and PP analyses and PP 

analyses also suggested anxiety was lower among the MBSR, versus the control group 

post-treatment.  The suggestion that MBSR was more effective for reducing depression 

than anxiety in the current sample is consistent with previous work demonstrating superior 

effects of mindfulness-based interventions for participants with comorbid depression and 

anxiety, while those with anxiety and no or few depressive symptoms responded better to 

CBT (Arch & Ayers, 2013; Wolitzky-Taylor, Arch, Rosenfield, & Craske, 2012).    

Against this background of treatment effects, ITT and PP analyses also provide a 

first demonstration (and partial confirmation of our second hypothesis) that greater 

improvements in RA disease activity among the MBSR group may be mediated by prior 

changes in depression across the intervention.  Consistent with the pattern of treatment 

outcomes, depression (rather than anxiety) emerged as a stronger mediator of the 

relationship between MBSR participation and improved RA disease activity.  Such a 

finding stands to reason, given that the relatively greater internal focus of depression versus 

anxiety is associated with greater symptom reporting (Pennebaker, 2000).  These results are 

also consistent with previous research demonstrating clear prospective links between 
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depression symptoms and RA disease activity (Rathbun et al., 2013; Rathbun, A. M. et al., 

2015), and the relatively weaker predictive value of anxiety on physical symptom reporting 

in RA (Visvanathan et al., 2016).  That the salutary effects of mindfulness training on 

disease activity among individuals with RA (Fogarty et al., 2015) may be explained via 

reductions in depression, begins a timely and important extension to this line of research.  

The current findings suggest that screening for, and treating depression in RA patients with 

MBSR, may improve RA disease outcomes over time.   Further research examining 

precisely how MBSR-related reductions in depression improve the experience of RA 

disease (for example, by facilitating decreased noticing of, and/or rumination about 

physical symptoms) may help to maximize the effectiveness of mindfulness training with 

this patient group.     

The finding that an increase in anxiety appeared to mediate MBSR-reduced disease 

activity (among MBSR completers at T3 only) was unexpected, and is somewhat 

inconsistent with the overall decrease in anxiety in this same group, post-treatment.  One 

possibility is that this paradoxical effect reflects a “flare” in anxiety among certain (but not 

all) MBSR participants, consistent with some research demonstrating enhanced stress 

reactivity among individuals new to, or in the early stages of mindfulness training 

(Creswell, 2016; Creswell et al., 2014).     Given evidence that generalized anxiety or 

induced worry can lead to health promoting behaviors (Lee, Cameron, Wünsche, & 

Stevens, 2011; Logue et al., 1993), increased anxiety in these participants may therefore 

have actually encouraged improved health behavior, such as greater medication adherence 

and/or exercise, contributing to reduced RA disease activity or symptoms.  However, such 

an account is speculative, as health behaviors were not measured in this study.  Moreover, 

in PP analyses, the relationship between increased anxiety and improved RA disease 

activity relation was not found at T4, and ITT analyses revealed no mediating effects of 

anxiety.   Further research is therefore needed to examine the reliability of this effect, and 
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to better understand the relative contributions of depression and anxiety changes in 

mediating the effect of MBSR on RA disease activity. 

The current data may help clinicians develop a more comprehensive rationale for 

the use of MBSR by patients with RA.  According to the "Common-Sense Model" of 

chronic illness (Leventhal, Diefenbach, & Leventhal, 1992), the degree of coherence 

between a patient's (psychological) representations of illness and proposed treatments is an 

important predictor of treatment outcome  (Moss-Morris et al., 2002; Weinman, Petrie, 

Moss-Morris, & Horne, 1996).  Therefore, individuals with RA may perceive more 

proximal, and "common-sense" links between MBSR (an essentially psychosocial 

intervention) and reductions in depression, than between mindfulness training and 

improvements in RA disease activity, potentially increasing the uptake of, and adherence to 

MBSR by this patient group.  

6.10 Limitations  

There are several important limitations of the current report.  First, given the small 

sample size and lack of an active control group, the findings are preliminary and require 

replication.   The absence of an active control group limits the ability to ascribe any 

treatment effects, or results from the current mediation analyses, to MBSR specifically.  It 

is therefore not possible to rule out the role of non-specific factors, such as group support, 

therapeutic alliance with the MBSR facilitator, and/or demand characteristics in influencing 

the current results.  However, well designed studies utilizing active control conditions to 

control for demand characteristics (Zeidan et al 2010; 2015) and social contact and therapist 

effects (Lindsay et al, 2017), have shown superior effects of mindfulness-based 

interventions on metrics of pain and biological stress reactivity.   Such evidence, together 

with the maintenance of the benefits associated with MBSR at four months’ follow-up 

(when non-specific factors such as group and therapist contact had ceased), may support the 

inference of a unique effect of MBSR, at least in part.   
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It is possible that changes in RA disease activity may have influenced 

improvements in anxiety and depression in the current study, i.e. a reverse-effect. Recent 

research has shown that certain (patient-reported) domains of RA disease activity were 

prospectively associated with depression onset (Rathbun, A. M. et al., 2015), meaning the 

direction of causality is unclear. As the current study was not designed to test for reciprocal 

effects between anxiety, depression, and RA disease activity, further research should 

examine this possibility.   In addition, it is worth noting that levels of anxiety and 

depression in the present sample were relatively low, making it difficult to generalize these 

findings to a RA sample with more severe anxiety and depression.  Of note, however, 

among MBSR completers, there was a change in HADS depression score of almost two 

units across time, which corresponds to the minimal clinically important difference 

previously reported in patient samples (Puhan et al., 2011).  Homework adherence was also 

not examined, precluding more granular investigation of those MBSR practices implicated 

in the treatment outcomes.    

  Despite these limitations, certain features of this study considered crucial to 

establish mediation (Kazdin, 2007) strengthen the present finding that reductions in 

depression mediate the effects of MBSR on reducing RA disease activity.  These include 

sound theoretical and empirical links between mindfulness training, improved depression, 

and RA disease activity, the temporal ordering of mediator and outcome variables (the 

prospective effects of changes in depression and anxiety on RA disease activity were 

tested) and that analyses were also conducted among participants receiving a sufficient 

mindfulness "dose".   One particularly compelling implication is that by treating depression 

in RA patients with MBSR, not only depression, but also RA disease symptoms, may 

improve.     
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6.11 Appendix One 

 

Overview of MBSR content 

Week 1 

Participants were given an overview of the course and introduced to the learning context for 

the rest of the programme.  This session also introduced the theoretical and empirical 

underpinnings of mindfulness training.  Experiential practice began with mindful eating 

(raisin exercise), mindful breathing, and the body-scan method, with a focus on what it 

means to be fully present in each moment.   

Week 2 

This session began with explaining why perception is pivotal in mindfulness—how the 

individual sees (or doesn’t see) things, will shape his or her response to the world.   

Participants were encouraged to examine their perceptions, assumptions, and the way they 

viewed the world.   The body-scan practice was used to cultivate a greater degree of 

awareness in relation to everyday situations.  This session also introduced the idea that the 

way one perceives and responds to difficulties and challenges will impact the effects of 

stress on mind and body. 

Week 3 

In this session, participants practiced several distinct yet interrelated mindfulness 

practices—mindful hatha yoga, sitting meditation, and walking meditation.  In each of 

these practices, participants were also encouraged to directly attend to and investigate their 

automatic appraisals of pleasure or discomfort in the mind and body. 
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Week 4 

This session explored the attitudinal qualities cultivated in mindfulness: curiosity, openness 

to, and non-judgment of the full range of human experience, are all cultivated in 

mindfulness meditation.   There was explicit focus on the development of concentration and 

systematic expansion of awareness.   Participants learned about the physiological and 

psychological bases of stress reactivity, and practiced mindful strategies for responding in 

positive, proactive ways to stressful situations. 

Week 5 

This session discussed how beginning to pay attention to the places where one is “stuck” in 

unskilful patterns can be disarmed through mindful awareness.  Participants learnt to apply 

mindfulness “on the spot” when experiencing a physical sensation, intense emotion, or 

condition, with particular attention to exploring the effect of reactivity in health and illness. 

Week 6 

This session introduced participants to the concept of resilience or “stress hardiness”- the 

ability to return to equilibrium after stressful situations.  The fundamental principles of 

interpersonal mindfulness were also taught; bringing awareness and nonjudgment to 

difficult communication.  Participants practiced these skills in-session to experience how 

mindfulness can facilitate more effective and creative interpersonal communication.  

Loving-kindness/self-compassion meditation was introduced. 

Retreat (7 hours) 
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This day-long retreat took place between weeks six and seven.  The day consisted of 

intensive practice in sitting, body-scan, walking and loving-kindness meditations.  Silence 

was maintained for much of the retreat day, including lunch.  The day concluded with 

group discussion about the highlights and challenges of the day’s practice.    

Week 7 

Participants explored the many ways of integrating mindfulness more fully and personally 

into everyday life.   Aside from formal mindfulness meditation, ways of informally 

bringing broader awareness and presence to daily life were discussed, including how 

mindfulness is useful in self-reflection and decision-making processes. Common obstacles 

to maintaining the discipline of mindfulness practice were addressed and creative solutions 

explored.   

Week 8 

In this final session, the entire course content was reviewed, through a mix of experiential 

practice and group reflection. There was an explicit emphasis on carrying the momentum 

built into the coming months and years, to make mindfulness practice a life-long 

commitment.  Participants learned about resources available to maintain their mindfulness 

practice, as well as support systems through which they could continue to integrate, and 

enhance their new skills.  
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6.12 From Mindfulness-Related Changes in Mood, to Examining Objective and 
Subjective Changes in Emotions in a Laboratory Setting  

Against the background of treatment effects presented in the primary report on the RCT 

(see Chapter 4), the current finding that reduced depression, (rather than anxiety), was a 

stronger mediator of the relationship between MBSR participation and reduced RA disease 

activity, makes an important first contribution to addressing this doctoral work’s second 

research question. Specifically, in the context of a chronic physical health condition such as 

RA, the report tends to suggest that mindfulness-related changes in depression may benefit 

physical health by facilitating improvements in the subjective experience of physical 

illness.  

Although the published report noted that this effect may reflect a re-focus of 

attention outwards, thus reducing the MBSR group’s noticing of physical symptoms (from 

an inwards focus in depression, associated with increased noticing of physical symptoms 

(Pennebaker, 2000), it is also possible that MBSR changed the way RA patients interpreted 

symptoms. While individuals with anxiety tend to attribute physical symptoms to external 

causes, those with depression typically make inwards attributions (for example, self-blame, 

regarding pain or fatigue) (Moss-Morris & Petrie, 2001; Powell, Dolan, & Wessely, 1990), 

which enhances the distress associated with experiencing physical symptoms (Van Wijk & 

Kolk, 1997).  Thus, the focus on non-judging and bringing self-compassion towards self-

critical thoughts that are likely enhanced by mindfulness training may have resulted in the 

MBSR group making fewer inward attributions about physical symptoms, perhaps 

benefitting both depression and reducing the negative impact of physical symptoms on 

functioning.  Such potential improvements in the way physical symptoms are subjectively 

experienced, may have meant RA patients improved their reports on key metrics, such as 

global disease assessments and pain.   

Although further research is needed to replicate the pathways implied here, the 

present finding also extends the broader mindfulness literature.  First, to our knowledge, the 
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current RCT is the first to examine mediators of mindfulness training on a physical health 

outcome, an area in need of development given increasing demand for mindfulness training 

in physical health contexts (Alsubaie et al., 2017; Merkes, 2010). The analyses presented 

above also offer preliminary evidence, that the successful leveraging of mindfulness based 

interventions to improve physical health outcomes, may depend partly on whether they 

improve psychological outcomes particularly relevant to the population concerned.  In the 

case of RA patients (and possibly other illness populations sharing similar subjective 

symptoms, such as fibromyalgia, chronic fatigue, or certain cancer populations), 

mindfulness based interventions with a relatively greater focus on depression (versus 

anxiety), may be more beneficial for physical health.   

In this regard, it is possible that MBCT may be more appropriate for patient 

populations characterized by high levels of recurrent depression and/or greater levels of 

depressive symptomology. Alternatively, standardized treatments such as MBSR could be 

tailored to target the particular mindfulness skills or processes preliminary research 

suggests are most important in reducing depressive symptoms and/or relapse risk, such as 

acting with awareness and non-judging/acceptance (Batink et al., 2013; Garland et al., 

2013; Haenen et al., 2016; Van Der Lee & Garssen, 2012), reducing emotional reactivity 

(Britton et al., 2012) and increasing self-compassion (Kuyken et al., 2010).  

Notwithstanding these broader contributions of the RCT, other ways in which 

mindfulness-related changes in emotion regulation and experience might benefit physical 

health remain possible.  First, mindfulness training has broad theoretical potential to impact 

multiple domains, including objective domains, of emotional regulation and experience 

(Gross, 2015).  It is therefore possible that enhanced physiological responding associated 

with more mindful emotion regulation and experience contribute to the relationship 

between mindfulness training and salutary physical health. Second, while analyses of the 

RCT data facilitated testing whether the effect of MBSR on reducing RA disease activity 

was related to changes in mood (i.e. depression and anxiety), they did not permit testing of 
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mindfulness-related effects on more time-limited and discrete emotions. Trait mindfulness 

may be associated with more subtle and nuanced changes in subjective emotional processes 

that, to date, remain relatively unexplored, but which nonetheless change the experience of 

physical symptoms and/or support adaptive physiological responses to emotional stress. 

To examine these additional ways in which mindfulness-related changes in emotion 

regulation and experience may benefit physical health, a laboratory study examining the 

links between trait mindfulness, physiological recovery, and/or subjective emotions, as 

indexed by emotion differentiation (see Chapter 7), was conducted in parallel.  This report 

is presented in the chapter to follow.   

  



96 

 Trait Mindfulness, Physiological Recovery and 
Emotion Differentiation 

In the conclusion to the previous chapter, the rationale for the conduct of the laboratory 

study was introduced.  As has been the case with each of the empirical works presented to 

date, since publication of the laboratory study, subsequent research of direct relevance to 

the ideas considered here, has been published. Nonetheless, there is as yet no clear picture 

regarding the relation of trait mindfulness with physiological recovery from acute 

emotional stress, and/or how mindfulness-related changes in subjective emotional 

processes, such as emotion differentiation, may support adaptive responding. This more 

recent research is therefore reviewed first below, in providing an up to date rationale for the 

laboratory study.   

Of final note, although there are no substantive overlaps between this review of the 

literature published since the report and the published report itself (see, 7.3 below), to 

enhance the reader’s understanding, there is some slight repetition of certain introductory 

and explanatory comments.   

7.1 Mindfulness and Enhanced Physiological Recovery to Emotional Stress  

One proposed pathway for the positive effects of mindfulness (training and trait) on 

physical health is that it reduces reactivity to, and enhances recovery from, experiences of 

strong emotion on both a subjective and physiological level (Kabat-Zinn, 1990). Examining 

the possibility of mindfulness-related changes in recovery from emotional arousal is 

important, particularly given the proposed role of physiological recovery in healthy 

biological functioning (Thayer et al., 2012).  In many views, prolonged physiologic 

activation, indicating inefficient recovery, is thought to damage the cardiovascular, 

immune, and endocrine systems over time, acting as a key mediator in stress-disease 

models (Linden, Earle, Gerin, & Christenfeld, 1997; Mcewen, 1998).  Accumulating 

empirical evidence also suggests that affective reactivity to stressors in daily life is 
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associated with poor sleep (Ong et al., 2013) and inflammation (Sin, Graham-Engeland, & 

Almeida, 2015), as well as future risk of affective disorders (Cohen, Gunthert, Butler, 

O'neill, & Tolpin, 2005), physical health conditions (Piazza, Charles, Sliwinski, Mogle, & 

Almeida, 2013), and mortality (Mroczek et al., 2013).  There is thus a need to better 

understand how individual differences that are amenable to intervention, such as trait 

mindfulness, might be associated with more efficient emotional recovery and better 

physical health.   

At the time this study was conducted, existing studies had examined the association 

between dispositional mindfulness or mindfulness training and reduced emotional and 

physiological reactivity to laboratory stressors (for a discussion of this work, see 7.3 

below).  However, few had concurrently examined indices of physiological recovery.  

Despite this absence, there are good theoretical reasons to suspect that, in addition to being 

linked to lower emotional reactivity, mindfulness (trait and training) may also predict 

enhanced emotional recovery.  For example, mindfulness training encourages individuals to 

respond to emotions with equanimity, allowing them to come and go naturally, rather than 

employing maladaptive regulatory strategies, that often exacerbate or prolong distress 

(Erisman & Roemer, 2010).  Thus, mindfulness (training or trait) may not influence 

immediate emotional responses to stress but, rather, may facilitate quicker recovery from 

distressing emotions, by reducing secondary responding to stress.   

Increasing the relevance of this observation is the fact that inefficient physiological 

recovery may be more deleterious to physical health over time (Mcewen, 1998).  Given 

these considerations and the focus of this doctoral work on physical health, the current 

laboratory study was designed to evaluate the associations between dispositional 

mindfulness and both physiological reactivity and recovery in response to induced 

emotional stress. Since the conduct of the current study, further laboratory studies have 

advanced understanding in this area, demonstrating that both dispositional mindfulness 

and mindfulness training are associated with lower reactivity to standardized laboratory 
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stressors.  Specifically, individuals with higher dispositional mindfulness scores show 

reduced subjective (Arch & Craske, 2010; Skinner et al., 2008) as well as physiological 

(Brown, Weinstein, & Creswell, 2012) reactivity to a variety of physical, interpersonal, 

and emotional stressors. Similarly, mindfulness training of various lengths has also been 

found to produce reduced physiological (Nyklíček, Mommersteeg, Van Beugen, 

Ramakers, & Van Boxtel, 2013; Steffen & Larson, 2015) and subjective (Creswell et al., 

2014; Hoge et al., 2013) reactivity to various laboratory stressors. However, these studies 

are limited in that they either did not include physiological measures (Arch & Craske, 

2010; Skinner et al., 2008) or failed to concurrently measure physiological recovery 

(Nyklíček et al., 2013; Steffen & Larson, 2015), thus precluding examinations of the 

relative effect of mindfulness training and/or dispositional mindfulness on trajectories of 

emotional reactivity versus recovery.   

In addition to heart rate, the current report assessed parasympathetically mediated 

heart rate variability (HRV), as an index of autonomic reactivity and recovery.  This 

choice was based on the theoretical and empirical links HRV has to both adaptive 

emotional responding, (Appelhans & Luecken, 2006; Porges, 1997; Thayer & Lane, 2000) 

and physical health outcomes.  In the context of acute emotional stress, individuals with 

higher resting HRV are thought to manifest more contextually appropriate responses, 

including more rapid recovery after stressors have ended (Sin, Sloan, Mckinley, & 

Almeida, 2016). In relation to physical health, HRV is lower in patients with cardiovascular 

disease (Nolan et al., 1998) and reduced HRV is an marker of risk of both cardiac and all-

cause mortality (Dekker et al., 2000; Tsuji et al., 1996).  Interestingly, in terms of the 

current thesis’s focus on emotional processes, both studies and reviews, (Kemp, Quintana, 

Felmingham, Matthews, & Jelinek, 2012; Kemp et al., 2010) suggest that HRV is reduced 

in patients with depression and anxiety, even among those without cardiovascular disease. 

While studies have often focused on links between lower HRV, negative emotions, and 
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poor physical health, (Boehm & Kubzansky, 2012) greater HRV is related to well-being, 

over and above reductions in negative affect (Kemp & Quintana, 2013).   

In a manner similar to the current study, measures of HRV have been recently 

employed to examine changes in both self-reported and physiological reactivity to, and 

recovery from, acute emotional stress. However, studies have yielded mixed findings.  In a 

first study, more mindful undergraduate students demonstrated decreased physiological 

reactivity (as indexed by skin conductance rate), to an emotional recall task, followed by 

enhanced physiological recovery, as evidenced by increased HRV (Kadziolka, Di 

Pierdomenico, & Miller, 2016).  In contrast, in the second study, breast cancer survivors 

randomly assigned to mindfulness training reported greater subjective reactivity (more 

sadness and anger), than controls after recalling a difficult experience related to their 

breast cancer (Crosswell et al., 2017).  Although this effect was not mirrored in 

physiological reactivity, (i.e. there were no differences between-groups in blood pressure, 

heart rate, and HRV), the mindfulness group demonstrated enhanced recovery in diastolic 

blood pressure.   

Consistent with these latter findings, (although it did not include distinct reactivity 

and recovery phases), one further study found that students randomized to brief 

mindfulness training reported marginally greater negative affect following a laboratory 

stressor than controls (Shearer, Hunt, Chowdhury, & Nicol, 2016).  However, this group 

also demonstrated greater HRV during the challenge relative to the control groups, a pattern 

interpreted as indexing more adaptive physiological responding to stress.  

Given the lack of a clear picture regarding the relationships between trait 

mindfulness, physiological reactivity, and recovery, ongoing work in this area is needed. 

However, before presenting the published report of the laboratory study, an additional gap 

in the literature addressed by the current work is discussed: the relative lack of research 

examining links between trait mindfulness and more complex changes in the subjective 

experience of emotions, such as in emotion differentiation.  To substantiate the need for 
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ongoing work in this area, a brief review of research published both prior to, and since the 

current laboratory was conducted, is presented.  

7.2 Mindfulness and Emotion Differentiation 

The preceding section laid the groundwork for the examination of possible links between 

trait mindfulness and physiological recovery, positioning this work as an additional test of 

the second research question:  how might changes in emotion regulation and experience 

explain the relationship between high trait and/or mindfulness training and salutary 

physical health? In addition to investigating the physiological concomitants of more 

mindful responding to stress, concurrently examining subjective emotions may provide 

preliminary indications of those emotion-related processes that promote “on the spot” 

physiological recovery from emotional stress and/or change the experience of somatic 

symptoms.  The current section therefore details the argument for exploring links between 

mindfulness and emotion differentiation, more specifically.   

To date, most studies examining the effect of either trait mindfulness or mindfulness 

training on subjective emotions in the context of emotional stress have focused on mean 

levels of affect. For example, at the time, and since the study was conducted, trait 

mindfulness and brief mindfulness inductions, predict lower negative affect (NA) (Arch & 

Craske, 2006; Britton et al., 2012; Brown et al., 2012; Creswell et al., 2014; Erisman & 

Roemer, 2010) and anxiety (Arch & Craske, 2010; Hoge et al., 2013) in response to 

interpersonal and emotional stressors. However, less consistent, are findings regarding the 

effects of mindfulness on positive affect (PA).  While mindfulness training has been linked 

to greater state- and trait PA (Davidson, R. J. et al., 2003), other studies have documented 

no change in PA among university students (Kingston, Chadwick, Meron, & Skinner, 

2007), reduced PA among naive meditators (Jislin-Goldberg, Tanay, & Bernstein, 2012), 

and no significant change in PA among experienced meditators (Thompson & Waltz, 

2007).  
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Clearly these findings are important.  However, of more relevance to the current 

review, is the fact that the focus on average levels of affect or emotions does not capture the 

complexity of emotional experience.  Real life affective experiences are more dynamic and 

complex, than merely changes in positive and negative emotions.  One dynamic subjective 

emotional process with known links to physical health is emotion differentiation, defined as 

the tendency to distinguish like-valenced emotions as separate from one another (Barrett, 

Gross, Christensen, & Benvenuto, 2001).  In other words, on a felt level, events are not 

simply experienced as “bad” but are described using discrete emotion terms, for example, 

irritability v. sadness v. shame, (Barrett et al., 2001). Emotion differentiation tends to be 

greater in times of low stress, but as attention narrows to immediate demands in stressful 

contexts, less emotion differentiation occurs (Davis, Zautra, & Smith, 2004; Zautra, Reich, 

Davis, Potter, & Nicolson, 2000).  

Insofar as emotion differentiation may relate to physical health, greater trait 

emotional awareness (including the tendency to differentiate distinct emotions), is 

associated with more differentiated and accurate reporting of somatic symptoms (Lane, 

Carmichael, & Reis, 2011).  Low emotion differentiation also predicts greater chronic pain 

symptoms (Zautra, Smith, Affleck, & Tennen, 2001) and increased risk of substance abuse 

(Swendsen & Merikangas, 2000). These findings may imply that greater emotion 

differentiation skills allows individuals to deal more skilfully with the emotional 

component of physical symptoms, (for example, fear or anger about pain), that may 

otherwise amplify the subjective experience of symptoms.  Alternatively, and/or in 

addition, emotion differentiation may directly enhance physiological responding to stress.  

Consistent with this notion, low emotion differentiation is thought to prolong physiological 

and affective arousal during acute threat or emotional stress (Davis et al., 2004).  Further, a 

closely related construct, ‘alexithymia’, (defined as the inability to recognize and verbalize 

emotions (Nekouei, Doost, Yousefy, Manshaee, & Sadeghei, 2014), has been shown to be 
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associated with greater physiological arousal to laboratory stressors among individuals with 

coronary heart disease (Peasley-Miklus, Panayiotou, & Vrana, 2016).   

This initial evidence linking emotion differentiation and related constructs, the 

experience of physical symptoms, and physiological responding, taken together with little 

previous work examining the link between trait mindfulness and emotion differentiation, 

thus informed the second focus of the current study: assessing whether trait mindfulness 

was associated with the tendency to experience more differentiated positive and/or negative 

emotions under conditions of emotional stress.   

Since publication of the report in 2015, one further experience sampling study has 

extended research in this area. The study examines whether the link between trait 

mindfulness and negative emotion differentiation is mediated by emotion regulation and 

“appraisal differentiation” (Keng & Tong, 2016).  Findings from this study confirmed the 

mediating role of both emotion regulation and appraisal differentiation, with this latter 

construct defined as the extent to which one can discriminate distinct thoughts (i.e., 

appraisals) as different.  Limiting interpretations of these findings, however, is the fact that 

measurement during daily life leaves open the possibility that the greater emotion 

differentiation among more mindful individuals reflects mindfulness-related variations in 

the decision to participate (or not participate) in particular types of daily events; less 

stressful environments would be expected to lend themselves to greater differentiation.  

Providing additional evidence that such effects operate under controlled conditions was the 

second aim of the laboratory study.  This report is presented in the pages to follow.   
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7.4 Abstract 

Although mindfulness has been generally linked to superior emotional functioning, several 

areas remain unclear. In extending prior work, the current report evaluated the link between 

trait mindfulness and physiological patterns of recovery from negative emotion and 

investigated possible associations between trait mindfulness and emotion differentiation. 

After completing a trait mindfulness measure, 80 healthy volunteers were block 

randomized (matched on gender and relatively high versus relatively low trait mindfulness) 

to complete either emotional (EN) or (NE) neutral writing tasks first.  In the EN order, 

participants wrote about an upsetting experience and, in the NE order, about the events of 

an average day. In partial support of expectation, relatively more mindful men showed 

greater physiological reactivity to an emotional task followed by superior recovery, but 

only in the EN order; supplementary analyses suggest that greater non-reactivity scores 

among males may be involved in the physiological regulation of emotional stress. As 

expected, relatively more versus relatively less mindful participants also differentiated more 

among discrete negative emotions but, again, only in the EN order. Taken together, 

findings offer preliminary evidence that the more differentiated emotional responding 

associated with aspects of trait mindfulness may facilitate more adaptive responding under 

stress and contribute to superior mental and physical health.  

7.5 Introduction 

Mindfulness training appears to benefit both psychological and physical health. MBIs 

reduce anxiety and depression in clinical populations (Hofmann, Sawyer, Witt, & Oh, 

2010) and stress in healthy individuals (Chiesa & Serretti, 2009), with controlled research 

showing reduced pain and increased physical function (Morone, Greco, & Weiner, 2008; 

Plews-Ogan, Owens, Goodman, Wolfe, & Schorling, 2005) and improved health outcomes 
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in patients with cancer (Hoffman et al., 2012) cardiovascular disease (Hughes et al., 2010; 

Manikonda et al., 2008) and irritable bowel syndrome (Gaylord, S. et al., 2011; Kearney, 

Mcdermott, Martinez, & Simpson, 2011; Gaylord et al., 2011). 

Less clear is how mindfulness “works” to promote adaptive functioning (see Baer, 

2010; Hölzel et al., 2011for recent reviews). One promising possibility is that mindfulness 

is associated with superior self-regulation, particularly emotional regulation. In theory, 

because mindfulness increases awareness and the non-reactive acceptance of experience 

(Hayes & Feldman, 2004) , it is likely to facilitate superior regulation. Maintaining present-

moment, non-judgmental awareness during experience is thought to reduce arousal during, 

and/or facilitate recovery from, negative emotional experiences such that mindful 

individuals “let go” of events more easily, thereby avoiding protracted arousal (Kabat-Zinn, 

1990).  

Although several authors have examined the mechanisms of mindfulness within the 

context of emotion regulation (Chambers et al., 2009; Hofmann & Asmundson, 2008; 

Garland, Gaylord, & Fredrickson, 2011), direct empirical examinations of both emotional 

reactivity and recovery profiles are few. Most studies investigating links between 

mindfulness and emotion regulation suggest that mindfulness reduces reactivity to stressful 

or emotional experiences. Relative to controls, participants randomized to either MBIs or 

brief mindfulness inductions show less emotional reactivity to stressors, at least as 

evidenced by lower self-reported negative affect (Arch & Craske, 2006; Erisman & 

Roemer, 2010), reduced emotional interference in cognitive tasks (Ortner, Kilner, & 

Zelazo, 2007) and reduced sympathetic/vagal ratio (a measure of heart rate variability, 

HRV; Brewer et al., 2009). Findings from neuroimaging studies also imply that 

mindfulness reduces emotional reactivity. Reduced reactivity in both limbic and prefrontal 

cortex areas is seen in long-term versus novice meditators (Gard et al., 2012; Grant, 

Courtemanche, & Rainville, 2011; Taylor et al., 2011), and (in uncontrolled studies) among 
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those recently completing mindfulness training (Goldin, Werner, Ziv, & Gross, 2012; 

Westbrook et al., 2013). 

However, it remains unclear whether reduced reactivity is mirrored in 

improvements in the recovery from emotional experiences. It has been suggested that there 

is less variability in emotional reactivity than there is in recovery after exposure to a 

stressor is terminated (Davidson, Scherer, & Goldsmith, 2003). Prima facie, this distinction 

creates the possibility that aspects of mindfulness may be more closely tied to recovery 

from, rather than reactivity to, stressful experience. Mindfulness training is thought to help 

individuals approach difficult emotions with an attitude of non-judgment rather than trying 

to avoid or alter them (Teasdale et al., 2000). This ‘stance’ may permit a more natural (and 

time limited) emotional trajectory to unfold. By turning towards present experience rather 

than away from it, more mindful people may therefore still react to events, but let go of 

emotional responses more rapidly than less mindful people, thus facilitating a quicker 

recovery.  

Few studies have directly examined links between mindfulness and patterns of 

emotional recovery. Those that do exist are inconsistent and often limited by a focus on 

specific clinical populations. In one study, participants randomized to a brief mindfulness 

intervention reported less negative affect than controls after watching an affectively mixed 

film clip but did not differ following recovery from it (Erisman & Roemer, 2010).  In 

another recent study, participants with a history of chronic depression were randomized to 

8-weeks of Mindfulness-Based Cognitive Therapy (MBCT; Segal et al., 2002) or a wait-list 

control; the MBCT participants reported less anxiety following recovery from a 

standardized laboratory-based social evaluative stressor stressor (Britton, Shahar, 

Szepsenwol, & Jacobs, 2012). Importantly, however, there were no differences in anxiety 

during the stressor, leading the authors to conclude that the effect of mindfulness training 

may be specific to the chronicity (i.e. recovery from emotion), rather than a generalized 

blunting of the intensity of responses.  
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Data regarding acceptance (Hayes, Strosahl & Wilson, 2003; a construct closely 

related to mindfulness)    are similarly mixed. Studies comparing acceptance with strategies 

such as suppression or evaluation suggest links between acceptance and greater subjective 

(Campbell-Sills, Barlow, Brown, & Hofmann, 2006) or physiological recovery (Dunn, 

Billotti, Murphy, & Dalgleish, 2009; Low, Stanton, & Bower, 2008), others an association 

between acceptance and greater negative affect following recovery (Dunn et al., 2009), and 

others no association at all (Campbell-Sills et al., 2006).  In sum, the small and discrepant 

literature in relation to the association between dispositional mindfulness and recovery 

suggests the need for further experimental work examining recovery as well as reactivity 

trajectories in a non-clinical sample.   

A second area in need of empirical development regards the specific emotion-

regulatory tendencies that may be enhanced by mindfulness and contribute to decreased 

reactivity and/or enhanced recovery following emotional stress. One characteristic that may 

improve with greater mindfulness is emotion differentiation. Emotion differentiation refers 

to the tendency to distinguish like-valenced emotions as separate and discrete from one 

another  (i.e. on a felt level, events are not simply experienced as “bad” but are described 

using discrete emotion terms: irritability v. sadness v. shame; Barrett et al., 2001; Lindquist 

& Barrett, 2008). Research suggests that lower differentiation is associated with poorer 

health (Lane, Pollermann, Barret, & Salovey, 2002). While stressors tend to reduce 

differentiation to a single good-bad continuum (for a review, see Reich, Zautra, & Davis, 

2003), personality differences may moderate this tendency. In one experience-sampling 

study, individual differences in perceived stress and neuroticism were associated with lower 

differentiation while dispositional resilience predicted greater differentiation (Ong & 

Bergeman, 2004).  

Theoretical and preliminary empirical work suggest mindfulness may enhance 

emotion differentiation. As noted, mindfulness training aims to develop the capacity to 

deliberately and non-judgmentally attend to difficult experiences (Teasdale et al., 2000). 
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Trait mindfulness is positively associated with measures of awareness such as emotional 

intelligence, including clarity and labelling abilities (Baer, R., Smith, G., & Allen, K., 

2004; Brown & Ryan, 2003a; Schutte & Malouff, 2011), but negatively related to 

alexithymic tendencies (Baer, R. et al., 2004). The tendency to clearly and non-

judgmentally attend to emotional experience may mean that more mindful individuals are 

better able to differentiate among discrete aspects of an overarching experience while the 

style of less mindful individuals may mean they tend towards experiencing their emotions 

as predominately pleasant or unpleasant. 

To date, only one study has directly examined the link between mindfulness and 

differentiation. In this experience-sampling study, higher levels of trait mindfulness were 

related to greater emotion differentiation for both negative and positive emotions (Hill & 

Updegraff, 2012). Mediational models suggested that mindfulness reduced emotional 

reactivity partly by increasing the ability to differentiate among the discrete aspects of 

experience. Such data are, however, limited insofar as it is possible that the more versus 

less mindful persons differentially self-select into events which lend themselves to more 

versus less differentiation. The nascent literature in this area further suggests the value of 

extending current knowledge by assessing the links between trait mindfulness and emotion 

differentiation under controlled conditions.  

Given the gaps identified in the literatures above, the current study was designed to 

examine two issues, specifically (1) the links between trait mindfulness and recovery from 

negative experience, as distinct from reduced emotional reactivity, and (2) whether 

mindfulness is associated with greater emotion differentiation, defined as the experience of 

multiple discrete emotional states during emotional stress.  An empirically-based 

understanding of both where in the emotion-regulatory process mindfulness is most 

important and the specific processes associated with mindfulness that may influence 

emotional reactivity and recovery may assist the refinement of interventions to help the 

development of health-promoting regulatory profiles.  Consistent with the above literatures, 
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it was expected that relative to those relatively low in trait mindfulness, relatively more 

mindful participants would show equal or greater physiological reactivity to the emotional 

task as evidenced by increased HR and decreased HRV, and superior recovery, as 

evidenced by decreased HR and increased HRV.  We also expected that trait mindfulness 

would be associated with greater negative and positive emotion differentiation.  

Of final note, whether mindfulness would be associated with greater differentiation 

under conditions of greater stress or among females versus males were treated as 

exploratory issues. There were two reasons for exploring potential associations between 

gender and emotional reactivity and recovery and/or emotion differentiation.  First, men 

and women have normatively different emotion and regulatory styles. Relative to men, 

women tend to experience and express less anger (Diehl, Coyle, & Labouvie-Vief, 1996) 

and greater fear and sadness (Madden, Barrett, & Pietromonaco, 2000). Compared with 

women, men are less motivated by interpersonal considerations (Timmers, Fischer, & 

Manstead, 1998) and more likely to withdraw from conflictive interactions (Levenson, 

Carstensen, & Gottman, 1994). 

Second, evidence from mindfulness research suggests gender differences in the 

specific mindfulness facets that might be differentially relevant to the reactivity versus 

recovery aspects of emotionality. Studies using the Five Factor Mindfulness Questionnaire 

(FFMQ) (Baer et al., 2006), distinguish among five facets of mindfulness (observe, acting 

with awareness, describe, non-judgment and non-reactivity) (Deng, Liu, Rodriguez, & Xia, 

2011; Heeren, Douilliez, Peschard, Debrauwere, & Philippot, 2011; Veehof, Peter, Taal, 

Westerhof, & Bohlmeijer, 2011). Men tend to score higher on the non-reactivity facet of the 

FFMQ, while women score higher on observe (Bränström, Duncan, & Moskowitz, 2011; 

Gilbert & Waltz, 2010; Josefsson, Larsman, Broberg, & Lundh, 2011). Such differences 

create the possibility that gender differences in mindfulness skills may influence the 

manner in which men and women respond to emotional stress.  



109 

7.6 Method 

7.6.1 Participants  

The University of Auckland Human Participants Ethics Committee provided ethical 

approval of the study. Following approval, participants responded to flyers distributed in a 

city hospital, email and word of mouth advertisement. Participants fluent in English and 

aged 18+ years were eligible. Eighty individuals (n = 40 males) completed demographic 

and psychological questionnaires at baseline before a laboratory session.  Consistent with 

previous studies (Garland, 2011; Lange, Gorbunova, & Christ, 2012; Reynolds, Consedine, 

& Mccambridge, 2013), participants were dichotomized into relatively high and low 

mindfulness groups using a trait mindfulness measure.  

7.6.2 Procedure  

Laboratory sessions were conducted across 9 months between January and September 

2011. Participants attended sessions individually with one of two trained research 

assistants. Participants were fitted with a Polar RX800CX heart rate monitoring chest band 

and their heart rate and HRV was recorded continuously on the Polar watch throughout the 

session.  Before writing, participants completed a baseline measure of positive and negative 

affect and then sat at rest for a 3-minute period. Participants were block randomized 

(matched on gender and relatively high versus low trait mindfulness) to complete either 

emotional (EN) or (NE) neutral writing tasks first. For the emotional task, participants 

wrote about a highly stressful or very upsetting experience that still caused them some 

distress while in the neutral task they wrote about the events of an average day. For each 

task, participants wrote for 7 minutes followed by a 5-minute recovery period. Mean 

positive and negative affect were measured at baseline, immediately after each writing task, 

and after a recovery period. Mean HR and HRV data for these same time-points were 

calculated.   
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7.6.3 Measures 

Heart rate and heart rate variability. High frequency heart rate variability (HF-HRV) was 

chosen as an index of physiological reactivity and recovery as it is a measure of the 

increase and decrease in heart rate that occurs with inhalation and exhalation, respectively, 

and is reliably associated with parasympathetic nervous system (PNS) activity via the vagus 

nerve (Berntson et al., 1997). Rapid changes in HF-HRV are associated with psychological 

conditions. In healthy individuals, acute withdrawal of vagal efferent activity occurs in 

response to stressful situations (Berntson, Cacioppo, & Quigley, 1993) and induction of 

negative affect (Lane et al., 2009), resulting in rapid increases in heart rate and decreases in 

HRV (Berntson et al., 1993). Rapid increases in HF-HRV generally occur in response to 

relaxation exercises (Sakakibara, Takeuchi, & Hayano, 1994; Sarang & Telles, 2006) and 

meditation (Lehrer, Sasaki, & Saito, 1999; Peressutti, Martin-Gonzalez, Garcia-Manso, & 

Mesa, 2010). Blunted HF-HRV reactivity (smaller acute decreases) in response to stressful 

events, on the other hand, has been found in individuals with depression (Rottenberg, Clift, 

Bolden, & Salomon, 2007) and post-traumatic stress disorder (Cohen et al., 2003) and may 

reflect deficits in self-regulation (Thayer, Hansen, Sausrose, & Johnsen, 2009). HRV data 

processing was carried out using the KUBIOS HRV program. Prior to conducting primary 

analyses of HF-HRV, HF values were transformed using a natural logarithm to normalize 

the distribution of scores. A larger HF value indicates greater HRV and greater 

parasympathetic predominance. 

Physical Activity Status Scale (Heil, Freedson, Ahlquist, Price, & Rippe, 1995). 

Because baseline cardiovascular fitness is linked to both resting heart rate and heart rate 

variability metrics (Britton et al., 2007) , participants’ self-reported fitness was assessed 

using a single item, self-report measure upon which each participant rated his or her activity 

habits over the past month on a scale ranging from 0 to 10. A rating of 0–1 indicates very 

low activity while the highest rating of 10 represents a weekly total of running more than 

25 miles or exercising aerobically (e.g., tennis) for more than 12 hours. 
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Five Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006). Trait mindfulness 

was measured with the FFMQ. The FFMQ comprises 39 items designed to measure five 

skills thought to be associated with mindfulness: observing, describing, acting with 

awareness, accepting without judgment and non-reactivity. Items are scored on a 5-point 

scale and a higher total score indicates greater dispositional mindfulness. The questionnaire 

has been shown to have good psychometric properties (Baer et al., 2008; Goodall, 

Trejnowska, & Darling, 2012; Van Dam, Earleywine, & Danoff-Burg, 2009) and reliability 

(Cronbach’s alpha) for the full scale in this study was .87. Cronbach’s alpha for the 

individual subscales ranged between .81 and .92. The median total FFMQ score (131) was 

used to divide the subjects into relatively higher and lower mindfulness groups for analysis 

and is comparable to mean FFMQ scores of between 126 and 138 reported in similar 

studies using healthy population-based samples (Baer, Samuel, & Lykins, 2011; Bränström, 

Duncan, & Moskowitz, 2011; Van Dam et al., 2009). 

Emotion differentiation. Emotion differentiation was computed using items from the 

Positive and Negative Affect Scale (PANAS; Tellegen, Watson, & Clark, 1988). 

Participants were asked to rate the extent to which they experienced affective states (e.g., 

interested, strong, irritated) during each writing session and recovery period using a 5-point 

scale from 1 – ‘very slightly or not at all’ to 5 – ‘very much’. The correlations among 

participants’ reports of interested, excited, strong, enthusiastic, proud, alert, inspired, 

determined, attentive and active were used to index positive emotion differentiation while 

between items distressed, upset, guilty, scared, hostile, irritable, ashamed, nervous, jittery 

and afraid indexed negative emotion differentiation. As in prior studies (Hill & Updegraff, 

2012; Tugade & Fredrickson, 2004) average intraclass correlations (ICCs) with absolute 

agreement between emotion terms were calculated. To test mindfulness-differentiation 

links, separate ICCs were calculated for positive and negative emotion differentiation 

among relatively more and less mindful participants at each of the five time-points. Further 

ICCs were calculated for different data groupings in the course of analysis (see Results). In 
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line with previous research (Barrett et al., 2001; Hill & Updegraff, 2012), higher 

correlations indicate that different emotion terms are being used to describe felt experience 

in the same way (i.e. lower differentiation), whereas lower correlations indicate that 

different emotion terms are being used to describe aspects of felt experience in distinct 

ways (i.e. higher differentiation).  

7.7 Results 

7.7.1 Effects of mindfulness on physiological reactivity and recovery  

To examine the effects of trait mindfulness on reactivity and recovery trajectories, we ran 

two, parallel 2 (task order) x 2 (gender) x 2 (relatively high/low mindfulness) x 5 (phase) 

mixed model ANCOVAs on the HR and HRV metrics, in which phase was a within-subject 

factor, task order, gender, and mindfulness between-subject factors and self-reported 

exercise levels a covariate. Gender was included in the model given evidence of gender 

differences in emotion (Manstead, 1998) and participant’s average weekly exercise levels 

were also controlled, as fitness is known to be associated with greater HF-HRV (Britton et 

al., 2007) .   For the HR model, there was a trend towards a main effect of phase, Wilks λ = 

.89, F (4,68) = 2.21, p = .07, with HR being greater during both writing task phases. There 

was also a main effect of task order on HR, F (1,71) = 5.02, p = .03, η2 = .07. HR was 

greater when completing the neutral task first. 

In contrast to expectation, there were no differences in HR as a function of trait 

mindfulness F (1,71) = .92, p = .34 and gender was also non-significant F (1,71) = 1.02, p = 

.32. However, the effect of phase on HR was qualified by an interaction between phase and 

mindfulness, Wilks λ = .86, F (4,66) = 2.66, p = .04, η2 = .14. Inspection of the interaction 

plot suggested that while HR was generally lower among relatively more mindful 

participants, this difference was smaller during emotional recovery and larger during the 

neutral writing tasks. There was also a two-way interaction between phase and task order, 

Wilks λ = .75, F (4,68) = 5.68, p = .001, η2 = .25. This interaction suggested that HR 
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differences across the tasks (i.e. EN or NE) were larger during neutral and neutral recovery 

phases.  

The parallel HRV (log HF) model was less complex. There were no main effects 

associated with phase, mindfulness, task order, or sex in the model, suggesting that HF-

HRV did not vary as a function of mindfulness itself. However, there was a significant 4-

way interaction between phase, mindfulness, sex and task order on HF-HRV, Wilks λ, .77, 

F (8,134) = 2.25, p = .02, η2 = .12. To deconstruct this effect, we conducted parallel mixed 

model ANCOVAs separately for males and females. Although the female model showed no 

effects on HF-HRV, the male model showed a 3-way interaction between task order, 

mindfulness and phase, Wilks λ = .57, F (4,32) = 5.95, p = .001, η2 = .43 (see Figures 4 and 

5). Examination of the interaction plot for men showed that when they completed the 

emotional writing task first, the HF-HRV of relatively more (versus relatively less) mindful 

men initially decreased suggesting reactivity to the task but then increased during the 

neutral task, providing some support for the enhanced recovery expected among relatively 

more mindful participants. However, there was relatively little variation in HF-HRV among 

the relatively more mindful men across tasks if the neutral writing task was completed first. 

In this order, relatively less mindful men unexpectedly showed greater variability in HF-

HRV. 
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Figure 5. Mean HRV (log HF) of more and less mindful males in the EN order 

 
Figure 6. Mean HRV (log HF) of more and less mindful males in the NE order 

7.7.2 Gender differences in mindfulness facets and the links between mindfulness and 
HRV 

To examine whether gender differences in specific mindfulness facets (rather than the 

aggregate) might account for the gender interactions in the HF-HRV models, a 

MANCOVA controlling for age was used to test for the effects of gender and mindfulness 
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(relatively high/low) on the five specific facets of the FFMQ. Age was included as a 

covariate given preliminary evidence of a relationship between age and mindfulness (Baer 

et al., 2008).  Results showed significant effects of gender and mindfulness on both observe 

and non-react (see 6). Consistent with prior work (Bränström et al., 2011; Gilbert & Waltz, 

2010; Josefsson et al., 2011), males had higher non-reactivity scores while females scored 

higher than males on the observe facet. 

 

Table 6.  Means and standard deviations of sample mindfulness facets as a function of high 
versus low mindfulness and gender 

 Mindfulness and Gender grouping 
F value 

 Male participants Female participants 

 Low 
mindful 
(N = 19) 

High 
mindful 
(N = 21) 

Low 
mindful 
(N = 20) 

High 
mindful 
(N = 20) 

Gender 
(G) 

Mindfulness 
(M) 

G*M 

Total 
mindfulness  

114.73 
(9.22) 

145.37 
(12.60) 

118.76 
(7.24) 

142.61 
(8.53) 

.29 139.79** 2.20 
(.14) 

Observe  2.96 
(.66) 

3.64 
(.66) 

.3.22 
(.52) 

3.90 
(.48) 

5.87* 28.48** 2.84 
(.10) 

Describe 3.21 
(.55) 

3.68 
(.51) 

2.71 
(.49) 

3.47 
(.47) 

.13 9.82** .04 
(.85) 

Aware 3.08 
(.73) 

3.31 
(.89) 

2.97 
(.43) 

3.33 
(.56) 

.07 3.79 .17 
(.69) 

Non-judge 2.81 
(.62) 

3.23 
(1.23) 

3.24 
(.68) 

3.47 
(.81) 

2.76 2.88 .23 
(.63) 

Non-react  3.07 
(.43) 

3.79 
(.49) 

2.68 
(.43) 

3.51 
(.44) 

9.29** 55.29** .51 
(.48) 

7.7.3 Effects of mindfulness on emotion differentiation  

To test the link between trait mindfulness and emotion differentiation, we began with 

univariate contrasts as a function of mindfulness, gender and order. ICCs between the 

emotions comprising the positive and negative differentiation indices relatively more and 

less mindful participants at each timepoint were calculated first. Individual ICCs were then 

averaged to represent mean positive and negative differentiation by relatively more and less 

mindful participants across tasks. A paired contrast of the ICCs representing mean 

differentiation for relatively more and less mindful participants was conducted, using the 
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Fisher r-to-z transformation and α =.05. Given the effects of gender and order found on 

physiological responding above and prior evidence of gender differences in emotion 

regulation (Madden et al., 2000; Timmers et al., 1998), the independent effects of gender 

and order on differentiation were then examined.  For ease of presentation, all ICCs 

representing mean negative emotion differentiation are reported in 7, p. 118.  Because were 

no main effects of mindfulness, gender or order on positive emotion differentiation, these 

ICCs are not reported.   

As can be seen in 7, p. 118, analyses provided some evidence consistent with 

expectations in terms of negative emotion differentiation.  First, there was a strong trend 

towards greater negative differentiation by relatively more mindful participants across tasks 

(z = 1.56, p = .06).  However, analyses showed no main effect of gender on negative (z = -

.0.95 p= .34, two-tailed) or positive emotion differentiation (z = -.03, p = .76, two-tailed). 

Additionally, participants differentiated less in the EN than in the NE order across tasks (z 

= 1.65, p = .05). Prior work suggests that emotion differentiation may decrease under 

conditions of stress (Reich et al., 2003) and it may be that completing the emotion task first 

had “carry-over” effects during subsequent neutral tasks and thus greater polarisation of 

emotions than occurred when the neutral task was completed first.  

Finally, the interactive effects of mindfulness, gender, and order on negative differentiation 

only were examined. Separate ICCs among the emotions comprising the negative 

differentiation index for relatively more and less mindful males and relatively more and less 

mindful females in each of the NE and EN orders across the five different time-points were 

calculated (see Table 7, p. 118).  In the EN order, relatively more mindful women 

differentiated more among their negative emotions across tasks (z = 2.22, p = 0.01).  In the 

same order, relatively more mindful men also tended towards greater differentiation, (z = 

1.4, p = 0.07). Conversely, in the NE order, relatively more mindful males did not 

differentiate than relatively less mindful males (z= 0.8, p = 0.2) and nor was differentiation 

greater in relatively more versus less mindful females (z= 0.44, p = 0.3).  Because it might 
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be argued that differentiation is not entirely independent of the underlying level of negative 

affectivity, mean levels of negative emotion across tasks were calculated to aid 

interpretation of effects. No differences were found between relatively more and less 

mindful participants in average levels of negative emotion in this phase of analysis or any 

subsequent phase.  Differentiation thus appeared to be independent of actual levels of 

negative affect.   
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Table 7.  Intra-class correlations showing main and interactive effects of mindfulness, gender and order on negative emotion differentiation  

Interactive effects 
 Males Females 
 NE EN NE EN 
 HM  LM  r-z HM  LM  r-z HM  LM  r-z HM  LM  r-z 

Negative ED                     
Baseline .90  -.36   .63  .75   .49  .35   .11  .94   
Neutral .53  .18   .35  .84   .51  .04   -.56  .92   
Neutral recovery .05  .15   -.20  .76   .14  .03   .11  .89   
Emotion .75  .86   .27  .89   .97  .76   .78  .79   
Emotion 
recovery .96  .76   .52  .75   .96  .86   .45  .93   

Mean negative 
ED 

.64a 

 
 .32b 

  z=.08,  
p=0.2 

.31c 

  .80d 

  z=1.4, 
p=.07 

.61e 

  .41f 

  z=0.44, 
p=0.3 

.18g 

  .89h 

  z=2.22, 
p=0.01* 

 (.37)  (.50)   (.32)  (.06)   (.35)  (.39)   (.50)  (.06)   
Main effects 

HM v LM mean1 .76 
(.42) 

 .56 
(.14)  z=1.56, 

p=0.06                

Males v Females 
mean2 

.61 
(.38) 

 .73 
(.17)  z=0.95,  

p=.17                

NE v EN mean3 .58 
(.35) 

 .78 
(.05)  z=1.65,  

p=.05                

Notes. *p < .05.  Standard deviations appear in parentheses below means. 1 The mean of high mindfulness subgroups (i.e. a, c, e and g) was compared with the mean 
of low mindfulness subgroups (i.e. b, d, f and h). 2 The mean of male subgroups (i.e. a, b, c and d) was compared with the mean of female subgroups (i.e. e, f, g and h). 3 
The mean of NE subgroups (i.e. a, b, e and f) was compared with the mean of EN subgroups c, d, g and h).  
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7.8 Discussion 

The present study investigated links between mindfulness and reactivity to, and recovery 

from, emotional stress as well as on emotion differentiation. Although there were no overall 

differences in HR and HF-HRV between relatively more and less mindful persons, 

interactions suggested lower heart rate in relatively more mindful participants, particularly 

during neutral tasks and greater HF-HRV in relatively more mindful men when they 

completed an emotion task first.  Such findings offer some support for the prediction that 

relative to less mindful participants, more mindful participants would show a pattern of 

equal or greater reactivity to an emotional task followed by superior recovery.  Similarly, 

although emotion differentiation did not vary as a function of mindfulness alone, 

interactions showed greater negative emotion differentiation among the relatively more 

mindful when they completed the emotion task first. Again, these results were partially 

consistent with the prediction that more mindful persons should report a more differentiated 

emotional state. Below, we revisit these findings in greater detail, concentrating on their 

contributions to extant literatures, possible reasons for the qualified nature of results, and 

their implications.  

7.8.1 Mindfulness – Reactivity versus recovery differences in physiology  

A pattern of greater initial reactivity followed by superior recovery among more mindful 

men when they completed the emotion task first is consistent with previous studies in 

which psychologically healthy individuals have demonstrated acute decreases in HRV in 

response to stress (Berntson et al., 1997; Lane et al., 2009; Thayer et al., 2009) and acute 

increases in HRV during activities associated with recovery, such as relaxation and 

meditation (Peressutti et al., 2010; Sarang & Telles, 2006). Although the link between 

mindfulness and reduced reactivity is well documented (Arch & Craske, 2006; Brewer et 

al., 2009; Gard et al., 2012; Grant et al., 2011; Ortner et al., 2007; Taylor et al., 2011), few 

studies have tested for mindfulness-associated effects on recovery. To the best of our 
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knowledge, the present study is the first to utilize a non-expert sample and to include 

recovery periods and a physiological measure to directly examine links between 

dispositional mindfulness on physiological recovery as well as reactivity profiles.  Thus our 

first contribution lies in offering a more fine-grained picture of the autonomic responses 

associated with trait mindfulness following emotional stress: rather than dampening the 

emotional response, mindfulness appears to facilitate recovery following initial reactivity to 

stressors.  Physiological findings thus provide objective, albeit qualified, evidence 

consistent with suggestions that mindfulness training may moderate chronicity, rather than 

generally blunt the intensity of emotional responses (Britton et al., 2012)    . 

However, it remains unclear why greater overall HRV was observed in relatively 

more mindful males but not in relatively more mindful females when they completed the 

emotion task first. One possible explanation for gender differences in the physiological 

responses of relatively more and less mindful participants may be the differential 

contribution of mindfulness facets observe and non-reactivity to total mindfulness scores. 

Although there was no gender difference in total mindfulness scores, greater non-reactivity 

among men may have moderated physiological responses to emotional stress while higher 

observing scores among women may have exacerbated them.  Prior work has linked greater 

observing scores with greater reactivity in anxious individuals (Ehlers & Breuer, 1992, 

1996) and self-focused attention can be maladaptive (Harvey, 2004; Mor & Winquist, 

2002). Thus, compared with relatively more mindful men, women may have come into 

greater contact with negative emotion and experienced greater physiological arousal. 

Conversely, their relatively less developed non-reactivity may have limited their ability to 

attenuate emotional reactivity and recover physiologically once the stressor passed. 

Also unclear is why relatively more mindful males demonstrated the hypothesised 

physiological profile in the EN but not the NE order.  One possibility is that when relatively 

more mindful males completed the neutral task first, low task demand may have led or 

allowed them to “practice” mindfulness informally (which seems plausible as participants 
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knew the experiment was about mindfulness) enhancing state mindfulness at the start of the 

emotional task relative to those without a comparable “practice period” who completed the 

emotional task first. Being momentarily mindful is more likely among persons higher in 

this trait and data suggest that state mindfulness exerts stronger effects on day-to-day well-

being than trait mindfulness (Brown & Ryan, 2003a).  Therefore, although speculative (we 

did not measure state mindfulness), the interactive effects of state mindfulness together 

with their superior capacity for non-reactivity among relatively more mindful men may 

have shifted their response tendencies further along the spectrum of mindful emotion 

regulation from enhanced recovery following emotional stress to diminished reactivity to it 

in the first place. Recent neuroimaging evidence suggests that long-term meditators may 

develop a more stable reduced reactivity to emotionally salient stimuli (Chiesa et al., 2012) 

and raises the possibility that where mindfulness operates in the emotion-regulatory process 

(i.e. during reactivity to and/or recovery from emotional stress) depends on both the level 

and state of mindfulness concerned. Future research should investigate this hypothesis and 

the temporal development of mindfulness skills more generally.  

Although further work is needed to show causal links between the mindfulness skill 

of non-reactivity and enhanced physiological recovery following emotional stress, results 

from this study are among the first to suggest that non-reactivity may be an integral 

component of mindfulness in this regard. Findings may thus imply that a particular 

emphasis on cultivating non-reactivity skills is needed for women to receive the full 

physiological benefits of mindfulness training. Finally, these data may offer empirically-

informed guidance for mindfulness teachers, trainers, and practitioners as to the expected 

trajectory of change in emotional experience (i.e. that practice may not influence response 

intensity but should shorten duration). Such an understanding may enhance participants’ 

commitment to mindfulness training and help reduce attrition during the early stages of 

mindfulness training (Dobkin, Irving, & Amar, 2012). 
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7.8.2 Mindfulness – Greater differentiation of negative emotions 

The greater negative emotion differentiation reported by relatively more (compared with 

relatively less) mindful participants in the present study is consistent with recent data from 

an experience-sampling study (Hill & Updegraff, 2012). The experimental paradigm used 

in the current study builds on these earlier findings by suggesting that this link is not due to 

more mindful participants self-selecting into less stressful contexts that facilitate the 

experience of more differentiated emotions.  The greater differentiation among relatively 

more mindful participants is also consistent with links between greater differentiation and 

adaptive personality characteristics such as emotional flexibility (Potter, Zautra, & Reich, 

2000; Terracciano, Mccrae, Hagemann, & Costa, 2003) and resilience (Tugade & 

Fredrickson, 2004). Finally, the more differentiated nature of relatively mindful 

participants’ negative emotions together with the superior physiological recovery of 

relatively more mindful men in the EN order may suggest that experiencing less polarised 

negative emotion states attentuates physiological reactivity at times of emotional stress.  

Such an interpretation is consistent with the finding that greater emotion differentiation 

mediates the relationship between higher mindfulness and reduced self-reported emotional 

reactivity (Hill & Updegraff, 2012). However, further work is needed to establish causal 

links between greater differentiation and physiological recovery as the structure of our data 

did not permit mediational analysis.  

The greater negative differentiation of relatively more mindful participants in the 

EN but not the NE order was unexpected and appears somewhat inconsistent with the 

profile of diminished autonomic reactivity in relatively more mindful men in the NE order.  

Although counterintuitive, it is possible that the same mindfulness “practice effect” noted 

above may have contributed to similar differentiation by relatively more and less mindful 

participants in the NE order.  Consistent with the general mindfulness tenant to fully 

experience, rather than evade negative feelings (Teasdale et al., 2000) one might expect that 

in this study’s relatively more mindful (but not expert) participants, practicing mindfulness 
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during the neutral tasks may have resulted in their greater engagement with negative 

emotions during the NE than the EN order. Such engagement may have lead them to report 

levels of differentiation comparable to those reported by relatively less mindful participants 

in the NE order. However, given that non-reactivity confers the capacity to keep the mind 

calm and balanced when distressing thoughts and feelings are present (Baer et al., 2006), 

relatively more mindful men may have been able to decouple physiological and subjective 

responses in the NE order.  Although plausible, such an argument remains speculative and 

further experimental studies are needed to examine whether mindfulness, particularly the 

non-reactivity aspect of mindfulness, promotes “decoupling” among the components of 

emotional responding.  

7.9 Study Limitations  

Although these findings offer novel contributions regarding possible mechanisms 

underpinning the relationship between mindfulness and emotion regulation, they have some 

obvious limitations.  In addition to those noted above, writing about personally stressful 

events may be more benign than other laboratory stressors and thus may not have been 

sufficiently emotionally evocative to elicit the full extent of differences in the way those 

relatively high and low in trait mindfulness respond to emotional stress.  However, as the 

expressive writing paradigm is personally salient in nature, its use in the present study 

strengthens the ecological validity and generalizeability of findings.  Although the sample 

used was relatively meditation-naiive, it would have been desirable to examine the potential 

relevance of participants’ previous meditation experience.  It is also possible that the use of 

a non-expert sample to represent relatively high mindful individuals in the present study 

failed to maximize between-groups differences.  However, this consideration had to be 

balanced against our aim of examining the effects of dispositional mindfulness on 

emotional reactivity and recovery in a normal population, to date a relatively unexplored 

area.   
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Further, the method chosen to group participants into relatively high and low 

mindfulness groups by dichotomizing their total mindfulness scores was somewhat 

arbitrary. Previous studies employing the same grouping method (Garland, 2011; Lange et 

al., 2012; Reynolds et al., 2013) and reporting mean total mindfulness (FFMQ) scores 

comparable to the mean in the current study (Baer et al., 2011; Bränström, Duncan, & 

Moskowitz, 2011; Van Dam et al., 2009) nonetheless strengthen confidence as to the 

validity of the grouping method used.  

Participants were not blinded to the mindfulness aspect of the study and nor were 

they given instructions about whether to apply mindful emotion regulation while 

completing the writing tasks. It is therefore possible that demand characteristics and/or 

increased state mindfulness arising from participants’ practice during tasks influenced some 

responses. As we did not measure socially desirable responding or state mindfulness, it was 

not possible to eliminate the possible impact of such variables. Finally, this study’s findings 

do not permit the drawing of causative links between high trait mindfulness, greater 

negative emotion differentiation and enhanced physiological recovery from emotional 

stress. Despite these shortcomings, our results give rise to some interesting and testable 

hypotheses in relation to the effects of state and/or trait mindfulness on emotion-generative 

and regulation processes and their links to emotional wellbeing and health.  

7.10 Summary:  Mindfulness-Related Increases in Physiological (HRV) Recovery and 
Emotion Differentiation-Preliminary Evidence of Additional Mechanisms  

Although the contributions made by the laboratory study to existing literature at the time 

the study was published have already been discussed in Section 7.3 above, the current 

section discusses these findings in the broader context of (1) more recent literature 

published since the laboratory study was reported; and (2) their contribution to this doctoral 

work’s second research question.  The main findings will be discussed in turn.  The reader 

should also note that although both effects found in the current study were qualified (and 
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possible reasons for this were explored in the published report), to ease discussion, the 

qualified nature of the findings is not revisited each time they are referred to below.  

7.10.1 Mindfulness and enhanced physiological recovery  

To briefly recap, the current study found a qualified effect of trait mindfulness on greater 

initial physiological reactivity, followed by enhanced recovery (as indexed by increased 

HRV).  This result is consistent with other studies reporting mindfulness-related effects on 

greater subjective (Crosswell et al., 2017; Shearer et al., 2016) or unchanged physiological 

(Crosswell et al., 2017) reactivity to acute laboratory stressors, but more rapid 

physiological recovery, as indexed by increased HRV (Kadziolka et al., 2016; Shearer et 

al., 2016) or blood pressure (Crosswell et al., 2017).  

Although synthesis of these findings is complicated by variability in physiological 

measures (Shapiro, Jamner, Goldstein, & Delfino, 2001) they nonetheless  converge in 

denoting greater mindfulness-related effects on recovery rather than reactivity (Shearer et 

al., 2015; Kadziolka et al., 2016; Crosswell et al., 2017). These findings thus offer 

preliminary evidence of a second pathway through which mindfulness (training or trait) 

may benefit physical health.  That is, while the tendency of more mindful individuals to 

more fully “engage with” the experience of difficult emotions may heighten subjective 

and/or physiological reactivity initially (at least among relatively “non-expert” samples), it 

may also limit the time-course of such emotions, speeding physiological recovery. 

Although the current data provide no direct link between enhanced physiological recovery 

and downstream improvements in physical health, mindfulness-related differences in 

physiological recovery to daily stress (even if small), may add up over time to confer 

protection from the prolonged activation thought to be associated with long-term 

physiological degradation (Mcewen, 1998).  Further, these findings are consistent with 

recent theoretical models proposing that mindfulness training exerts its health benefits 

through speeding recovery from emotion-induced physiologic arousal (Creswell, 2015; 

Loucks et al., 2015).  
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The preliminary suggestion here, of greater mindfulness-related effects on 

physiological recovery (versus reactivity) among relatively “non-expert” samples, may 

offer insight into an important developmental aspect of mindfulness training. For example, 

as was hypothesized in the current study, and as noted elsewhere (Crosswell et al., 2017; 

Shearer et al., 2016), the early emphasis in mindfulness training on tuning into (rather than 

avoiding) one’s negative thoughts and feelings (Kabat-Zinn, 1990), may initially heighten 

negative emotions, amplifying reactivity.  This may be because individuals become more 

aware of their suffering (e.g., previously avoided negative emotions and/or thoughts), but 

lack the mindfulness skills that may take longer to develop (such as non-judging and non-

reactivity (Chiesa et al., 2012; Haenen et al., 2016), and that are more pivotal to health. 

Several studies suggest that non-judging and non-reactivity skills are particularly important 

(relative to observing skills) to psychological health benefits, such as decreased anxiety and 

depression (Garland et al., 2013; Josefsson et al., 2011; Labelle et al., 2015; Van Der Lee & 

Garssen, 2012). Further, long term meditators (who report greater non-judging and non-

reactivity skills, than non-meditators (Baer et al., 2011; Baer et al., 2008), experience less 

self-reported reactivity and have lower physiological (salivary cortisol) reactivity in 

response to a laboratory stressor, compared to non-meditators (Rosenkranz et al., 2016).  

Although more research examining both the sequential development of mindfulness skills 

and their importance for health outcomes is needed, the fact that mindfulness training may 

initially increase emotional and/or physiological reactivity has important clinical 

implications.  These are considered in the chapter to follow.  However, in the section 

below, an additional finding from the laboratory study is revisited: the relationship of trait 

mindfulness with greater negative emotion differentiation.   

7.10.2 Mindfulness and greater negative emotion differentiation 

The qualified finding in the current study that more mindful individuals differentiated more 

among negative emotions when exposed to a laboratory stressor, adds to evidence from 

only two other (experience sampling) studies in this area (Hill & Updegraff, 2012; Tong & 
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Keng, 2017).  The study thus provides initial evidence that more mindful individuals do not 

differentiate more among negative emotions, because they “self-select” into less stressful 

daily environments (although this was not directly tested).  Rather, the tendency to 

distinguish distinct negative emotions among those higher in trait mindfulness, occurs when 

more and less mindful individuals are exposed to the same laboratory stressor (writing 

about a personally stressful event).  However, it must be noted that in the current study, 

more mindful participants could have chosen to recall a less stressful event to write about, 

thus creating conditions more conducive to emotion differentiation. The use of an 

expressive writing paradigm was designed to address the lack of studies utilizing 

“ecologically valid” laboratory stressors.  However, further research in this area utilising a 

standardized laboratory stressor, would further strengthen inferences about the association 

between mindfulness (training and/or trait) and emotion differentiation.   

The current finding also contributes, albeit indirectly, to this doctoral work’s second 

research question.  Worth recalling, is that this effect was evident in the same order that the 

HRV effects occurred (i.e. more mindful individuals demonstrated greater negative emotion 

differentiation when completing the emotional task first).  As such, this may suggest that 

greater differentiation among negative emotions directly contributed to faster HRV 

recovery from the emotional writing task.  Clearly, further research manipulating 

mindfulness (training and/or trait) and negative emotion differentiation, while assessing 

physiological responding, is needed to confirm their causal relation. Nonetheless, this 

interpretation is consistent with preliminary work showing that greater emotion 

differentiation is associated with downregulated activity in neural indices of negative 

feeling in response to laboratory stress (Kashdan, Barrett, & Mcknight, 2015a; Kashdan et 

al., 2014).  Equally, individuals with specific phobias trained to differentiate their emotions, 

showed less sympathetic arousal (as measured by skin conductance rate) to phobic stimuli, 

compared with individuals trained in purely cognitive-reappraisal and distraction 

techniques (Kircanski, Lieberman, & Craske, 2012).  
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However, the possibility that the current finding is independent of the physiological 

results should be noted. Namely, differentiating or discerning distinct negative emotions 

more clearly by more mindful individuals in relation to emotional stress, (e.g. I’m feeling 

anxious v. angry. v. guilty), may facilitate “letting go” of unskilful tendencies, (e.g. feeling 

frustrated about feeling anxious) amplifies the subjective experience of stress.  This effect 

may “carry over” into physical health contexts, such that more mindful individuals better 

distinguish their emotions in relation to physical symptoms, thus dampening their 

subjective effect.   

Although further research is needed to test mechanisms potentially linking emotion 

differentiation and physical health, mindfulness skills that facilitate greater negative 

emotion differentiation during stress, have prima facie value. This is discussed more fully 

and practical ways in which mindfulness training could target emotion differentiation skills 

are suggested in the concluding chapter to this thesis (see Chapter 8).  
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  Discussion 

8.1 Overview  

This research programme investigated: (1) the ability of mindfulness training to improve 

objective and clinically meaningful markers of disease in the context of RA; and (2) how 

changes in emotional experience and/or regulation may be implicated in the relationship 

between mindfulness (training and trait) and salutary physical health outcomes.  A RCT 

and a laboratory study were conducted, with results detailed within three reports presented 

in this thesis. In this final chapter, the questions and themes established at the start of the 

research are revisited. The general discussion begins by briefly recapping the key findings 

and contributions from these studies, integrates study findings into the relevant literatures, 

and discusses the limitations and possible future research directions.   

8.2 Summary of Empirical Findings  

In laying the groundwork for this thesis, a selective review of the mindfulness physical 

health literature revealed a notable dearth of studies examining the efficacy of MBIs to 

improve objective and clinically meaningful markers of disease (Chapter 3).  In response to 

this gap, an RCT of MBSR was conducted with RA patients.  In contrast to the three 

previous mindfulness studies in RA (Pradhan et al., 2007; Zangi et al., 2012; Zautra et al., 

2008), the RCT demonstrated that MBSR reduced overall RA disease activity, self-reported 

pain, and joint stiffness.  All effects were maintained at two and four months’ follow-up 

(see Chapter 4).  Further analyses of the effect on overall RA disease activity, revealed that 

there were improvements in self-reported global disease assessments and physician-

assessed tender joint count, but not in CRP and swollen joint count.  Hence, while these 

MBSR-related improvements were sufficient to generate improvements in overall RA 

disease activity, effects were predominantly in the subjective disease components.  

Nonetheless, joint tenderness and global disease assessments are patient important 
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outcomes, because they directly index the patient experience of RA.  Further, self-reported 

pain and joint stiffness have received relatively little attention in the prior mindfulness RA 

literature.   

In addressing the second research question, the findings suggest two possible ways 

in which mindfulness-related changes in emotional experience and/or regulation may 

benefit physical health.  First, against the background of the primary RCT findings, 

secondary analyses of the RCT revealed that depression, rather than anxiety, mediated 

reductions in RA disease activity (see Chapter 6).  Together, these findings provide initial 

indications that, at least in some instances, mindfulness training may benefit physical health 

outcomes via improving the mood states of relevance (i.e. those associated with worse 

outcomes).  This demonstration is among the first to contribute to a very small literature 

examining the mediators of MBIs on physical health outcomes. 

Second, a qualified effect found in the laboratory study of enhanced physiological 

responding among more mindful men (i.e. increased initial physiological reactivity 

followed by enhanced recovery, as indexed by HRV) when completing an emotional, 

before a neutral writing task, provides partial support for biologically-based explanations of 

mindfulness training (Creswell, 2015; Creswell & Lindsay, 2014), (see Chapter 7). 

Although subsequent data have since enriched work in this area, this study contributed to a 

small body of work investigating links between mindfulness (training and trait) and 

autonomic responding, and remains one of relatively few studies to examine mindfulness-

related effects on trajectories of physiological recovery versus reactivity (Britton et al., 

2012; Crosswell et al., 2017; Kadziolka et al., 2016).  

Testament to the complexity of mindfulness’ effects on emotional processes, the 

laboratory study also found that more mindful individuals differentiated more among 

negative emotions but, again, only when completing the emotional, before the neutral, 

writing task.  This finding extends little previous work in this area (Hill & Updegraff, 2012; 

Keng & Tong, 2016), by demonstrating that higher trait mindfulness is associated with 



131 

greater negative emotion differentiation under controlled laboratory conditions.  In the 

following pages, the overall findings of this doctoral work are revisited, in light of broader 

mindfulness research, and related disciplines that consider the nature of mind-body links 

and their relationship to physical health.  

8.3 Integration into Broader Literature  

8.3.1 The reach and the “how” of mindfulness training in RA: subjective versus objective 
effects and pathways 

To this point, the independent contributions of the doctoral works to the research questions 

have been noted. However, considering study findings in isolation limits a fuller 

interpretation of both the extent to which, as well as how, mindfulness training may benefit 

physical health. This section thus integrates and interprets the RCT and laboratory study’s 

findings within two complementary interpretative frameworks.  First, a subjective 

interpretation is provided, in which the RCT findings are evaluated, as reflecting the 

possibility that the MBSR group experienced their physical symptoms differently (and 

more adaptively), thus benefitting physical health outcomes.  The second, objective 

account, goes further, by considering that the current data may suggest mindfulness 

(training or trait) works biologically, thus benefitting inflammatory conditions such as RA, 

and possibly other patient groups.   

Finally, although these different interpretations of thesis data and explanations of 

how mindfulness (training and/or trait) may work in physical health are presented 

separately, their separation is for organizational purposes only.  Given that mindfulness 

training is likely to work systemically (Creswell & Lindsay, 2014; Loucks et al., 2015), the 

following two accounts represent different levels of analysis, rather than competing 

interpretations.   

8.3.2 A subjective interpretation 

At first blush, the MBSR-related improvements in global disease assessments, self-reported 

pain, and joint stiffness, might suggest that (at least in the context of RA) the reach of 



132 

mindfulness training for physical health is limited to relatively more subjective physical 

symptoms.  A pattern in which effects are more consistently evident in the subjective 

components of RA outcomes is consistent with other studies in which mindfulness training 

improved self-reported, rather than objective, measures of physical health (for reviews, see 

Alsubaie et al., 2017; Creswell, 2016; Gotink et al., 2015). Furthermore, such an 

interpretation is consistent with findings from this doctoral work’s first test of the second 

research question (the mediational analyses presented in Chapter 6), suggesting a subjective 

pathway through which mindfulness training may benefit physical symptoms.  Namely, 

participation in MBSR reduced depression which, in turn, improved participants’ subjective 

experience of RA disease, such that their global assessments of disease and (physician-

assessed) joint tenderness were improved.   

As noted in Chapter 6, depression is an experience that is more typically 

characterized by an internally focused attentional pattern than anxiety; an internal 

attentional focus is known to leads to reports of greater symptoms (Pennebaker, 2000).  

Thus, as depression improved in the current MBSR group, their attention may have become 

more outwardly focused, resulting in them noticing fewer physical symptoms.  

Alternatively and/or in addition, while individuals with anxiety tend to attribute physical 

symptoms to external causes or interpret them more catastrophically, patients with 

depression typically make inward attributions about physical symptoms (for example, self-

blame or guilt, regarding pain or fatigue) (Moss-Morris & Petrie, 2001; Powell et al., 

1990), increasing the distress associated with physical symptoms (Van Wijk & Kolk, 

1997).   

In this light, the focus in mindfulness training on non-judging, and bringing self-

compassion towards self-critical thoughts may thus have meant the MBSR group made 

fewer inward attributions about physical symptoms, perhaps reducing their negative impact.  

Finally, although potentially overlapping with the processes already described, one 
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additional way in which MBSR-related reductions in depression may have improved 

physical symptoms is suggested by the laboratory study’s demonstration of a link between 

trait mindfulness and greater negative emotion differentiation.  Differentiating or discerning 

more clearly between distinct negative emotions in relation to physical symptoms, (e.g. this 

pain makes me anxious v. angry. v. guilty), may provide an opportunity for “letting go” of 

unskilful tendencies (for example, aversion to pain; Van dam et al., 2015)  , that potentially 

amplify the subjective experience of physical symptoms.   

These potential improvements, either individually or in concert, may therefore have 

changed the subjective experience of physical symptoms such that RA patients improved 

their self-reports on key metrics such as global disease assessments and pain.  Further, 

given that the processes described above are differentially linked to depression, it stands to 

reason that reductions in depression (and not anxiety), mediated the effect of MBSR on 

reducing scores in the subjective elements of RA disease activity assessments.  However, 

further work seeking to replicate the current RCT findings, should also examine these more 

proximal mechanisms to optimize the benefits of mindfulness training for physical health 

conditions, such as RA.  

The possibility that MBSR exerts stronger effects on the subjective versus objective 

elements of physical health in RA and/or that such effects may arise via changes in 

emotional experiences such as depression does not, however, mean these effects are 

insignificant.  Given their importance to RA patients (Hewlett et al., 2005; Nikiphorou et 

al., 2016), pain, joint tenderness, and global disease assessments are inarguably important 

outcomes, as well as having additional clinical value in predicting functional capacity and 

disease prognosis (Sokka et al., 2004; Wolfe & Michaud, 2004).  Further, that MBSR may 

“work” in RA patients via reducing depression should not be underestimated since 

depression is an independent risk factor for mortality in RA (Ang, Choi, Kroenke, & Wolfe, 

2005) and results in reduced life satisfaction, and higher medical costs, in RA patients 

(Cutolo et al., 2014). 
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Notwithstanding the likelihood as to the subjective nature of both the mindfulness-

related effects, and their operation in this doctoral work, several considerations point to the 

possibility of a complementary objective, biological interpretation of how mindfulness 

training may work, as outlined below.  

8.3.3 A biological model of mindfulness training  

Consistent with the notion that mindfulness training may also work biologically in physical 

disease, is the finding that MBSR improved objectively-assessed tender joint count through 

a reduction in depression. Inflammation plays a role in depression in both physically 

healthy samples (Jandackova et al., 2016) and physical health conditions such as RA 

(Kojima et al., 2009).  Further, inflammation is associated with joint tenderness in RA, 

although not always consistently so (Lee et al., 2014).  Consequently, and consistent with 

other work (Rathbun, A. et al., 2015), it may be that MBSR exerted a tangible, objective 

effect on musculoskeletal pain via reducing inflammation (i.e. CRP, or its precursor, Il-6 

which was not measured in the study).  Recent work has demonstrated that mindfulness 

training reduced CRP in other patient groups (Jedel et al., 2014; Malarkey et al., 2013) 

(n=55 and 186 respectively) and that mindfulness-related effects on other immune 

parameters are likely dose-dependent (Daubenmier et al., 2012; Rosenkranz et al., 2013).  It 

is therefore plausible that these effects may only occur and become detectable after 

sufficient mindfulness training, and in a sample of RA patients that is somewhat larger than 

that used here.   

A theoretical starting point for further deconstructing how mindfulness training may 

work biologically in RA (and possibly other inflammatory conditions) lies in the laboratory 

study’s demonstration of an association between trait mindfulness and initially greater 

physiological (HRV) reactivity, followed by enhanced recovery. Although this finding was 

qualified, it is nonetheless consistent with other studies.  First, data generally indicate that 

mindfulness (training and trait) predicts greater HRV (Garland, 2011; Krygier et al., 2013; 

Mankus, Aldao, Kerns, Mayville, & Mennin, 2013; Shearer et al., 2016) and two other 
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studies have shown mindfulness-related effects on initially increased emotional reactivity, 

followed by enhanced physiological (HRV) recovery from laboratory stress, among 

relatively non-expert samples (Crosswell et al., 2017; Shearer et al., 2016).  

Highlighting the relevance of HRV for physical health conditions, including RA, is 

the fact that while HRV is not a marker of physical health per se, it is widely considered a 

proxy measure (Kok et al., 2013; Kok & Fredrickson, 2015).  HRV predicts a range of 

physical health outcomes (for reviews, see Kemp & Quintana, 2013; Thayer, Åhs, 

Fredrikson, Sollers, & Wager, 2012), in addition to both depression and anxiety (Kemp, 

2016; Kemp & Quintana, 2013).  Among individuals with RA, HRV is typically lower 

(Lazzerini et al., 2013) and a bi-directional, negative relationship is evident between HRV 

and CRP (i.e. the lower HRV, the higher the level of inflammation, and vice versa) 

(Lazzerini, Capecchi, Acampa, Galeazzi, & Laghi-Pasini, 2014).   

Viewed in this light, the current effect RCT findings, and/or mindfulness-related 

effects on biological parameters more generally, may partly reflect: (1) improved 

physiological (HRV) recovery from emotional stress, (rather than decreased physiological 

reactivity); and/or (2) lower inflammation levels.  Simply put, rather than facilitating purely 

subjective improvements in emotional experience, biological processes may also partially 

explain the current RCT findings, and/or mindfulness-related benefits for physical health, 

in general. 

Finally, and possibly suggestive of a mindfulness-related shift in dynamic emotional 

experience that may enhance emotional and physiological (HRV) recovery, is the fact that 

the laboratory study also found greater negative emotion differentiation among more 

mindful participants (see Section 8.2).  This finding is consistent with other research 

demonstrating the association of greater emotion differentiation with  higher trait 

mindfulness (Hill & Updegraff, 2012; Tong & Keng, 2017), as well as downregulated 

neural reactivity (Kashdan, Barrett, & Mcknight, 2015b; Kashdan et al., 2014) and reduced 

skin conductance rate reactivity (Kircanski et al., 2012) in response to laboratory stressors.  
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While further research is needed, the current findings may thus suggest, that greater 

differentiation among negative emotions, also facilitates (or reflects) physiological (HRV) 

recovery from emotional stress.  

Clearly, the biological pathways suggested here are speculative and they require 

empirical testing in future research.  However, if substantiated in future research, such 

pathways might suggest the potential utility in integrating mindfulness training with an 

intervention specifically targeting HRV pathways (such as HRV biofeedback) to enhance 

treatment efficacy in inflammatory conditions.  One preliminary study has demonstrated the 

efficacy of a combined mindfulness-HRV intervention for improving HRV responding to 

stress (Kleen & Reitsma, 2011).  Further, moderate to large effect sizes of stand-alone 

HRV-biofeedback training on measures of resilience are typically reported (Lehrer, 2017).   

In summary, the current thesis has demonstrated MBSR-related effects on 

subjective measures of physical health (joint tenderness, global disease assessments, pain 

and joint stiffness) in RA, that are both patient important and clinically meaningful. In 

addition, the initial indication in this doctoral work, that the benefits of MBSR in RA may 

occur via reducing depression, provides important clues as to the specific ways in which 

mindfulness training may change the subjective experience of physical symptoms in RA.  

Changes in the foci of attention, the ways physical symptoms are interpreted, and in the 

differentiation of distinct emotions in relation to physical symptoms, are all candidate 

mechanisms worth future investigation.  Finally, although not directly demonstrated by 

thesis data, mindfulness training may also work biologically in RA, and/or other 

inflammatory conditions.  This possibility is also potentially worthy of future examination, 

to maximize the clinical utility of mindfulness training for physical health outcomes.  In the 

section to follow, the clinical implications of these findings, are considered. 
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8.4 Clinical Implications  

As noted throughout this text, there is increasing demand for the use of mindfulness 

training in physical health populations (Carlson, 2012; Rogers, Ferrari, Mosely, Lang, & 

Brennan, 2017) and ongoing interest in the mechanisms of change responsible for the 

relationship between mindfulness (training and trait) and salutary physical health (Alsubaie 

et al., 2017; Creswell, 2016). Findings from this research offer some ways mindfulness 

training could be best utilized in RA and, possibly, other physical health contexts.   

First, findings bolster the potential rationale for the use of mindfulness training as 

an adjunctive tool in RA: namely, mindfulness training could be useful in the management 

of certain physical symptoms in RA (specifically, global disease assessments, physician-

assessed tender joint count, pain and joint stiffness), in addition to its more established role 

for managing psychological distress, well-being, and depression (Pradhan et al., 2007; 

Zautra et al., 2008).  More generally, these findings address an ongoing barrier to enrolment 

in MBIs: the misperception that mindfulness training is “only for people whose problems 

are in their head” (Martinez et al., 2015, p. 270) and does not benefit “physical” symptoms, 

such as pain. Practically, then, the current findings could be leveraged by clinicians in RA, 

or related patient groups, to demonstrate to individuals, that MBIs may also be of tangible 

benefit.  

Regarding the question of how mindfulness-related emotional changes benefit 

physical health, there are several implications of the contributions made by this doctoral 

work.  First, the RCT findings suggest that in best positioning mindfulness training to 

additionally benefit physical symptoms in RA, reducing depression is important.  This may 

underscore the need to carefully screen RA patients for a history of major depression and/or 

active depressive symptomology, and the possibility that MBCT should be the “first line” 

treatment approach among these individuals. Alternatively, particular mindfulness skills 

may deserve cultivation in MBIs with RA patients. Although cognitive processes linked 

with depression are likely to improve over time with mindfulness practice (for example, by 
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re-training attention outwards, potentially resulting in less noticing of physical symptoms), 

a review of relevant literature (see Chapter 5) suggested mindfulness-related changes in 

emotional processes may be more crucial.  Thus, those delivering MBIs could specifically 

encourage early and repeated in-class practice of bringing non-judgment, acceptance, and 

self-compassion in relation to unwanted physical symptoms and/or the associated feelings.  

Such practice may reduce the emotional distress associated with particular physical 

symptoms by “countering” the habitual emotional responses (for example, guilt or self-

blame about pain, joint stiffness and/or fatigue) that exacerbate them.  

As already noted, the laboratory study’s suggestion of a relation between trait 

mindfulness and greater initial emotional and physiological (HRV) reactivity is consistent 

with other mindfulness studies (Shearer et al., 2015; Crosswell, 2017).  Further, research 

has also shown that other meditative practices may initially increase depressive affect  

(Epstein & Lieff, 1981; Kuijpers, Van Der Heijden, Tuinier, & Verhoeven, 2007; Sethi & 

Bhargava, 2003) and exacerbate psychological symptoms (e.g. depersonalisation, 

dysphoria, mania, etc.)(Yorston, 2001).  

Clinically, the possibility of heightened reactivity during the early phases of 

mindfulness training may highlight the importance of carefully assessing an individual’s 

suitability for mindfulness training, as well as whether other therapeutic modalities are 

better indicated.  Although relatively little research has examined moderators of 

mindfulness training, preliminary research suggests individuals high in extraversion 

(Nyklíček, Van Son, Pop, Denollet, & Pouwer, 2016) or low in neuroticism (De Vibe et al., 

2015) are less likely to benefit from training of this type.  Together, these considerations 

may suggest that facilitators should screen for stable personality traits, possibly indicating 

the greater suitability of alternative interventions (e.g. CBT).  

The capacity to differentiate between discrete negative emotions (rather than 

experiencing one global, negative emotional state) may be of particular relevance to the 

possibility of heightened physiological reactivity in the early stages of mindfulness training 
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Facilitators could therefore encourage those initiating mindfulness training to practice 

“labelling” distinct negative emotions during stressful contexts or during dedicated periods 

of reflection.  Consider the example of during (or shortly after) an interpersonal conflict, 

where an individual might identify and label emotions of anger, fear, and/or hurt.  Such 

identification and/or “letting go” of judgments (e.g. blaming the self or the other person) 

may “create space” for the underlying, and/or subordinate emotions, thus enhancing 

processing and recovery at subjective and physiological levels.  Consistent with this idea, 

while labelling distinct affective states, individuals higher in trait mindfulness have shown 

more widespread pre-frontal cortex activation and downregulated amygdala responses, 

(Creswell, Way, Eisenberger, & Lieberman, 2007).  Future research could thus examine 

whether mindful “labelling” promotes greater emotion differentiation and if any such 

effects are evident on physiological parameters.  

Finally, and most speculatively, there may be implications for future research 

investigating whether mindfulness training reduces inflammation in RA.  Although a 

reduction in inflammation levels is less immediately meaningful to RA patients than 

improved pain and self-rated health, there could nonetheless be eventual benefits of 

reducing inflammation.  While modern biologic treatments in RA target inflammation more 

efficiently than older pharmacologic agents, such treatments are associated with side-

effects, including nausea, liver damage, and a greater risk of serious infection (Rathbun, A. 

M. et al., 2015).  Thus, any inflammation-reducing effects of mindfulness training in RA 

(even if modest), might facilitate lowered doses of biologic treatments, in turn reducing the 

risk and/or impact of side effects. More provocatively, such effects might suggest the 

potential of mindfulness training in other inflammatory conditions.  In addition to future 

research testing these notions, further research is also needed to address the limitations to 

this research program, as discussed next. 
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8.5 Limitations and Future Research  

Although the work presented in this thesis makes several contributions to the mindfulness 

physical health literature, the studies are not without their limitations.  Several of these have 

already been noted in the preceding pages and the published works.  In this section, the 

more general limitations of this doctoral work will be considered. 

First, although the current RCT was the first to demonstrate sustained effects of 

MBSR on several patient-important and clinically relevant outcomes in RA, the small 

sample size means the RCT may have lacked sufficient statistical power to detect an effect 

on CRP. Thus, at the more general level of the first research question, this doctoral work’s 

ultimate ability to evaluate the effects of mindfulness training on “objective” physical 

health outcomes, was limited.  Further examinations of MBIs with RA patients would 

benefit from utilizing a larger sample and, ideally, a higher proportion of participants with a 

history of major depression.  Participants with a past history of and/or active depressive 

symptomology may have higher baseline levels of CRP (Kojima et al., 2009), which would 

increase the chances of mindfulness training reducing this inflammatory marker.   

Second, the research questions investigated in this doctoral work were broad, a 

consideration reflected in the use of multiple methodologies.  An RCT and a laboratory 

study, different operationalizations of mindfulness (training and trait), and chronic illness 

and physically healthy samples, were all employed.  While employing diverse designs 

broadens the potentially applicability of findings, in the current thesis it also makes 

synthesis more difficult. For example, when integrating the findings with broader research 

in Section 8.3 above, the theoretical possibility of mindfulness training impacting 

inflammation in RA and operating via objective processes (i.e., HRV) was noted.  

However, the use of a physically healthy sample in the laboratory study means its findings 

are not easily translated to a chronic illness sample, such as RA. This doctoral work may 

thus have benefited from embedding elements of laboratory study within the RCT design 

(for example, testing RA patients’ reactivity versus recovery profiles in emotionally 
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stressful contexts).  A mixed design of this kind would have enabled the study to 

specifically examine whether physiological recovery from stress (as indexed by increased 

HRV) improved in MBSR participants across the trial and evaluate whether the effects of 

any such improvements were associated with changes in depression and RA disease activity 

over time.   

  Unfortunately, given the time, resource, and logistical issues, such designs were 

not feasible in the context of doctoral study. Conversely, an exclusive focus on RA (or on 

other illness samples) would have precluded the generalization of findings to otherwise 

healthy samples. Most broadly, however, the basis for examining such links was scanty 

when the studies were designed (2010).  Subsequent work has since provided the rationale 

for such designs.  

A core contribution of this thesis lies in the suggestion that a particular focus of 

mindfulness training on improving depression in RA is warranted.  While this finding has 

potentially important clinical utility, it does not offer concrete guidance as to the more 

precise mechanisms (for example, less noticing of v. less inward attributions v. greater 

emotion differentiation) or their relative importance, in changing the subjective experience 

of physical symptoms. Pain, in particular, is a personal, subjective experience composed of 

sensory, affective, and cognitive dimensions (Melzack, 1987).  It is thus important to gain a 

better understanding of which mindfulness-related processes most powerfully disrupt the 

depression-pain link in RA. Future evaluations of MBIs could concurrently examine several 

different hypothetical mediators (e.g. attentional focus, pain acceptance, self-compassion, 

and emotion differentiation) and evaluate their relation to improvements on pain-related 

measures.   

A final limitation relates to the development of a rationale for examining depression 

and anxiety as mediators of the effects of mindfulness training on physical health outcomes.  

Specifically, while depression was a better mediator in the RA sample, whether anxiety 

might more strongly mediate the benefits of mindfulness training in other patient 
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populations remains to be seen. Further empirical testing is clearly required.  Given that 

stronger predictive effects of anxiety (versus depression) have been found on physical 

health outcomes in some cancer populations (Koch, Jansen, Brenner, & Arndt, 2013; 

Schroevers, Ranchor, & Sanderman, 2006), and post MI patients (Strik et al., 2003), further 

mindfulness studies could examine the mediating effects of improving anxiety in these 

patient groups.  Such a focus may contribute to the ongoing development of maximally 

efficient MBIs, for emotional and physical health.   
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 Conclusion 

Against the backdrop of increasing chronic physical illnesses, mental-health conditions, and 

“toxic” stress linked to disease onset, interest in the possible benefits of mindfulness 

training for physical health, has never been higher.  

However, while the increasing study of the ability of mindfulness training to 

influence biological parameters of physical health has yielded important information, the 

clinical relevance and/or importance of these findings to specific patient groups has 

oftentimes been overlooked.  Further, despite ongoing interest in identifying how emotion-

related processes are implicated in the relationship between mindfulness training and 

salutary physical health, there is, as yet, no clear picture.  Within this doctoral work, a RCT 

with RA patients and a laboratory study were conducted to investigate these two distinct, 

yet related research questions.   

Overall, particular gaps identified by these broad research questions were addressed, 

with results offering empirical contributions to the mindfulness and physical health 

literature.  First, with sustained (at 2 and 4 months’ follow-up) effects of MBSR on 

improving both overall RA disease activity as well as other patient important outcomes in 

RA, the first research question was addressed.  In the first test of the second research 

question, secondary analyses of the RCT demonstrated that improvements in depression 

(rather than anxiety) mediated the effect of MBSR on RA disease activity.  The laboratory 

study demonstrated qualified effects of trait mindfulness on enhanced physiological (HRV) 

recovery from emotional stress and greater negative emotion differentiation.   

More research is needed to replicate the findings demonstrated in this thesis.  A 

further RCT using a larger sample is needed, to properly assess the ability of mindfulness 

training to impact objective disease markers in RA (i.e. inflammation); such a focus will 

help to maximally leverage the clinical utility of mindfulness training in RA, and possibly 

other inflammatory conditions.  Future studies should also seek to replicate the role of 
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reduced depression in mediating the effects of mindfulness training in RA and other patient 

groups, perhaps testing whether improvements in anxiety, better mediate the effects of 

mindfulness training in other physical health conditions.  Finally, the questions of whether 

mindfulness training facilitates physiological (HRV recovery), greater emotion 

differentiation, the interrelationships between these constructs, and their relevance for 

physical health over the long-term, are all important issues worthy of further investigation.   

While mindfulness training is unlikely a panacea for all physical ills, it offers 

promise in improving patients’ experience of physical health conditions.  Unsurprisingly, 

given the inherent inseparability of body and mind, these benefits appear closely tied to 

improving an individual’s emotional experience.  The challenge for future research will be 

to move closer to identifying those mindfulness skills most elemental, to improving 

emotional and physical well-being. 
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